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North Carolina State University
GENERAL INFORMATION
Introduction
North Carolina State University is a national center for research, teaching, and extension in the sciences and technologies, in thehumanities and social sciences, and in a wide range of professional programs.
Founded March 7, 1887, by the North Carolina General Assembly under the provisions of the national Land-Grant Act, the universityhas marked more than a century of service to the state and nation. Sharing the distinctive character of land-grant universitiesnationwide. NC State has broad academic offerings, national and international linkages, and large-scale outreach, extension, andresearch activities.
North Carolina State University Historical Sketch
On March 7, 1887, the North Carolina General Assembly passed the act that authorized the establishment of the North CarolinaCollege of Agriculture and Mechanic Arts. The Watauga Club of Raleigh and the statewide farmers’ movement had convinced thelegislature of the need to transfer the funds received by the state under the provisions of the Morrill Land-Grant Act of 1862 from theUniversity of North Carolina in Chapel Hill to a new land-grant college in Raleigh. The cornerstone of A. and M. College was laid inAugust 1888, and its doors were officially opened on October 3, 1889.
Alexander Q. Holladay, the college’s first president (1889-1899), and a faculty of five offered courses in agriculture, horticulture,pure and agricultural chemistry, English, bookkeeping, history, mathematics, physics, practical mechanics, and military science. Thefirst freshman class numbered about fifty students. By the end of the institution’s first decade, the resident enrollment had reached300.
During the administration of George T. Winston (1899-1908) a new curriculum in textiles was developed, and normal courses wereoffered in the summer for public school teachers, both men and women. The Agricultural Extension Service was established duringthe administration of Daniel H. Hill (1908-1916), and enrollment grew to more than 700. In 1917. during the administration ofWallace C. Riddick (1916-1923), the institution’s name was changed to North Carolina State College of Agriculture andEngineering. The introduction of the word ‘engineering’ was intended to reflect the increasing emphasis on the professional andtheoretical as well as the practical aspects of technical education.
In 1923, a major reorganization of the administration of the college began, and President Riddick resigned to become the first dean ofthe new School of Engineering. Eugene Clyde Brooks (1923-1934), the fifth president of State College, continued thereorganization with the creation of the School of Agriculture (later named the School of Agriculture and Forestry), the School ofScience and Business, the School of Education, the School of Textiles, and the Graduate School. Resident enrollment rose to nearly2,000 in 1929 before the Depression caused enrollment to drop to approximately 1,500 in 1933. The first women graduates of StateCollege received their degrees in 1927.
In the midst of the Depression, the General Assembly of 1931 attempted to promote economy and prevent unnecessary duplicationamong the three leading state institutions of higher education by establishing a single consolidated administration for the Universityof North Carolina in Chapel Hill, North Carolina State College of Agriculture and Engineering, and North Carolina College forWomen in Greensboro. Dr. Frank Porter Graham, president of the University of North Carolina, was elected president of theconsolidated university, and Dr. Brooks, with the title of vice president, continued as chief administrative officer at State College.Among the consequences of consolidation were the phasing out of the School of Engineering at Chapel Hill and the School ofScience and Business at Raleigh. A general college. later called the Basic Division, was established to provide two years of basiccourses in the humanities, social sciences, and natural sciences as a foundation for students in the various degree-granting technicaland professional schools.
Colonel John W. Harrelson (1934-1953), Class of 1909, was the first alumnus to become administrative head of State College.Under the consolidated organization, his title was Dean of Administration; later it was changed to Chancellor. During Harrelson’sadministration, the institution experienced the beginning of extraordinary growth in the aftermath of World War 11. Two new schoolswere established: the School of Design and the School of Forestry (now Natural Resources). A multimillion-dollar expansionprogram was completed during the administration of Carey H. Bostian (1953-1959), and the program of student activities wasgreatly enlarged as the enrollment passed 5,000.
The faculty and student population more than doubled during the administration of John T. Caldwell (1959-1975), and another newschool was organized: the School of Physical Sciences and Applied Mathematics (now Physical and Mathematical Sciences). TheSchool of General Studies, the successor to the Basic Division, was renamed the School of Liberal Arts and was authorized to offer afull range of bachelor’s and master’s degree programs in the humanities and social sciences. The name of the institution itself waschanged in 1965 to North Carolina State University, signifying its new role as a comprehensive university.
NC State’s enrollment rose to 20,000 during the administration of Chancellor Joab L. Thomas (1976-1981). The School ofVeterinary Medicine was established, the name of the School of Liberal Arts was changed to School of Humanities and SocialSciences, and North Carolina State University was recognized as one of two major research universities within the statewideUniversity of North Carolina system.
Bruce R. Poulton (1982-1990) became chancellor in the fall of 1982. A major expansion of the university’s research budget, theestablishment of a substantial endowment to provide enlarged resources for research equipment and endowed professorships, and the



North Carolina State University
addition of the 1.000 acre Centennial Campus occurred during this administration. All of the schools were renamed colleges exceptfor the School of Design and the Graduate School. In addition, the School of Education became the College of Education andPsychology.
In 1990. Larry K. Monteith (1990-1998). an alumnus and former Dean of the College of Engineering. became chancellor and NCState’s 11th chief administrative officer. Among his early initiatives were the creation of the Division of Undergraduate Studies andthe First Year Experience Program. In 1992. the College of Management was established. and plans for a freshman college wereformalized. An Institutional Advancement Division. now known as University Advancement. was organized to include alumnirelations. university relations. development. and advancement services. A Board of Visitors was created. comprised of nationallyprominent scholars. and business leaders. to advise the chancellor and Board of Trustees. The College of Textiles and ABB (AseaBrown Boveri). NC State’s first c01porate partner. moved to Centennial Campus in 1991. Since then. Centennial Campus surpassedthe $100 million mark in construction. In 1994. NC State was authorized to establish the Zeta Chapter of the Phi Beta Kappa Society.
On August 1. 1998. Marye Anne Fox (1998-2004), a chemist and member of the National Academy of Sciences. became NC StateUniversity’s 12th chancellor. Chancellor Fox was the first woman to hold this position at NC State. Chancellor Fox focused onbuilding the campus community. promoting partnerships. and adopting a business model that works. She cochaired the first NationalAcademy of Sciences symposium ever held at NC State and encouraged further growth on the university’s Centennial Campus. Thenumber of corporate and government partners with a presence on Centennial Campus grew from 21 in 1998 to around 60 in 2004.including many of the 48 start-up companies based on faculty research. NC State holds 408 patents for inventions and discoveries -212 of them - or more than half - were awarded to the university since the start of the 1998-99 fiscal year. when Dr. Fox assumed theposition of chancellor.
On January 1. 2005. James L. Oblinger. provost and executive Vice chancellor ofNC State. became the university’s 13th chancellor.Oblinger served as dean and executive director for agricultural programs of the College of Agriculture and Life Sciences before hewas named provost in 2003. Under his leadership. NC State has continued its historical tradition of teaching. research. extension.engagement. and economic development. In 2006. the Achieve! Capital Campaign smpassed its goal of $1 billion 19 months early.placing the university among a select group of institutions ever to have reached a billion dollars. NC State launched “Pack Promise.”a student success plan that provides full financial aid as well as academic advising and undergraduate research opportunities tostudents with the greatest financial need. The program enrolled 316 students during its inaugural year. In addition. the universityreceived a record 15.236 applications for freshman admission in 2006. the largest number of applicants in school history. Also in2006. the E. Carroll Joyner Visitor Center opened as the university’s new “front door” and the Dorothy and Roy Park Alumni Centeropened as the new home for NC State Alumni. In his second year as chancellor. Oblinger continues his Vision of scholarship for the21st century. innovation. diversity and inclusiveness and efficiency and effectiveness.
Mission of North Carolina State University*
The mission of North Carolina State University is to serve its students and the people of North Carolina as a doctoral. research-extensive. land-grant university. Through the active integration of teaching. research. extension and engagement. North CarolinaState University creates an innovative learning environment that stresses mastery of fundamentals. intellectual discipline. creativity.problem solving. and responsibility. Enhancing its historic strengths in agriculture. science. and engineering with a commitment toexcellence in a comprehensive range of academic disciplines. North Carolina State University provides leadership for intellectual.cultural. social. economic and technological development within the state. the nation. and the world.
*Approved by the UNC Board ofGovernors on September 14, 2001
Campus
NC State University is located west of downtown Raleigh on 2.240 acres. The campus acreage includes Centennial Campus on 1.130acres and West Campus at 400 acres. The College of Veterinary Medicine and the stadium/arena complex are located on the WestCampus. Nearby are research farms; biology and ecology sites; genetics. horticulture. and floriculture nurselies and forests thatcomprise an additional 2.700 acres. Elsewhere across the state are research farms. 4-H camps and a research forest for a total of106.500 acres.
Research Triangle Park
NC State is one of the three Triangle area top-tier research universities along with Duke University in Durham and the University ofNorth Carolina at Chapel Hill. Within the 30 mile triangle formed by the three universities is The Research Triangle Park. a 7.000-acre research park founded in 1959 by leaders from academia. business and government. Today. The Research Triangle Park is hometo some of the most innovative and cutting-edge research based companies in the world.
Faculty
The university has approximately 8.573 employees. including 1.843 instructional faculty. Among the many honors and recognitionsreceived by members of the faculty are nine memberships in the National Academy of Sciences and eight memberships in theNational Academy of Engineering. one member of the Institute of Medicine. and over 450 members of the Academy of OutstandingTeachers.
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North Carolina State University
Teaching and Research
The university is organized into ten colleges, the Graduate School, and the Division of Undergraduate Academic Programs. Thecolleges are Agriculture and Life Sciences, Design, Education, Engineering, Humanities and Social Sciences, Management, NaturalResources, Physical and Mathematical Sciences, Textiles, and Veterinary Medicine. These colleges offer baccalaureate degrees in103 fields, master’s degrees in 110 fields, doctoral degrees in 61 fields, and 1 Doctor of Veterinary Medicine Program. Together withmore than 60 research centers and institutes, these colleges also support a broad spectrum of more than 3,700 sponsored scholarlyendeavors.
Outreach and Extension Program
As North Carolina’s flagship research intensive, community engaged land-grant university, NC State has a unique mission to servethe citizens of this state through technical assistance, professional development, lifelong education, technology transfer, and othermeans of applying knowledge to real world issues and problems. Faculty, students, and staff from all ten academic colleges and otherunits engage in collaborative research, learning, and service partnerships with business, industry, government, and communities, inthe Triangle region and across the state. Extension and engagement imperatives include economic development, environmentalstewardship, K-12 education, leadership development, and entrepreneur support. NC State’s Office of Extension, Engagement, andEconomic Development reaches over one million citizens annually through Cooperative Extension, Industrial Extension,McKimmon Center for Extension and Continuing Education, NC State’s Economic Development Partnership, the General HughShelton Leadership Iniative, and the North Carolina Small Business and Technology Development Center.
Students
In the 2006 Fall Semester, the university’s head count enrollment totaled 31,130. Included in this number were 21,438 students inundergraduate degree programs, 6,176 in graduate degree programs, 304 First Professional and 3,212 non degree-seeking students.The combined undergraduate and graduate enrollments by college were: Agriculture and Life Sciences - 5,124; Design - 685;Education - 1,552; Engineering - 7,467; Natural Resources - 1,183; Humanities and Social Sciences - 4,832; Management - 2,805;Physical and Mathematical Sciences - 1,608; Textiles - 864; Veterinary Medicine - 381, and Undergraduate Academic Programs/First Year College - 1,417. The student population included 2,773 African American students, 2,376 other minority students and13,719 female students. Students at the university come from 50 states, four United States territories, and approximately 99 foreigncountries. The international enrollment is a distinctive feature of the institution as nearly 1,891 international students give the campusa cosmopolitan atmosphere.
Associations
The university is a member of the National Association of State Universities and Land-Grant Colleges, the American Council onEducation, the Association of Governing Boards of Universities and Colleges, the Oak Ridge Associated Universities, the NorthCarolina Association of Colleges and Universities, Campus Compact, and the Cooperating Raleigh Colleges.
Accreditation
NC State University is accredited by the Commission on Colleges of the Southern Association of Colleges and Schools to awardassociate’s, baccalaureate, master’s and doctoral degrees. Contact the Commission on Colleges at 1866 Southern Lane, Decatur,Georgia 30033-4097 or call (404) 679-4500 for questions about the accreditation of NC State University. In addition, many of theuniversity’s professional programs and departments are accredited by national professional associations, including:

Association Year Accredited
Accreditation Association for Ambulatory Health Care 2004
Accreditation Board for Engineering and Technology 2005
Accreditation Council for Cooperative Education 2001
American Apparel and Footwear Association 2005
American Chemical Society 2002
American Psychological Association 2002
American Veterinary Medical Association Council on Education 2000
Association to Advance Collegiate Schools of Business 2000
Commission on Office Laboratory Assessment 2006
Council for Accreditation of Counseling and Related Educational Programs 2005
Council on Social Work Education 2003
Human Factors in Ergonomics Society 1997
International Association for Continuing Education and Training 2002
Landscape Architectural Accreditation Board 2004
National Architectural Accreditation Board 2006
National Association for Schools of Art and Design 2001
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National Association of School Psychology 2000
National Association of Schools of Public Affairs and Administration 2000
National Collegiate Athletic Association 2004
National Council for Accreditation of Teacher Education 2002
National Recreation and Park Association 2002
Professional Golf Association 2005
Society of American Foresters 2005
Society of Wood Science and Technology 2005

Equal Opportunity and Non-Discrimination Policy
It is the policy of the State of North Carolina to provide equality of opportunity in education and employment for all students andemployees. Accordingly, the university does not practice or condone unlawful discrimination in any form against students,employees or applicants on the grounds of race, color, religion, creed, sex, national origin, age, disability, or veteran status. Nor doesthe university allow discrimination on the basis of sexual orientation,* with respect to internal university matters that do notcontravene federal or state law and do not interfere with the university’s relationships with outside organizations, including thefederal government, the military, ROTC, and private employers.
Discrimination based upon race, color, religion, sex, national origin, age, disability, or veteran status is in Violation of federal andstate law and North Carolina State University policy, and will not be tolerated.
Retaliation against any person complaining of discrimination is in Violation of federal and state law and North Carolina StateUniversity policy, and will not be tolerated.
North Carolina State University will respond promptly to all complaints of discrimination and retaliation. Violation of this policy canresult in serious disciplinary action up to and including expulsion for students or discharge for employees. Disciplinary action forViolations of this policy will be the responsibility of the dean or director, supervisor, or Office of Student Conduct as may beappropriate in accordance with applicable procedures.
North Carolina State University hereby affirms its desire to maintain a work environment for all employees and an academicenvironment for all faculty and students that is free from all forms of unlawful discrimination and free from discrimination which isotherwise prohibited by university policy or regulation. Unlawful discrimination is completely incompatible with the values andgoals of North Carolina State University and will not be tolerated. North Carolina State University strives to maintain an environmentthat supports and rewards individuals on the basis of such relevant factors as ability, merit, and performance.
Every individual is encouraged, and should feel free, to seek assistance, information, and guidance from their department head, or theOffice for Equal Opportunity should s/he have questions about the Equal Opportunity and Nondiscrimination Policy.
For more information, please contact:
The Office for Equal Opportunity phone: (919) 515-31481 Holladay Hall fax: (919) 513-1428Box 7530, NC State University TTY: (919) 515-9617Raleigh, NC 27695-7530 website: www.ncsu.edu/equal_op

*The NC State University equal opportunity and nondiscrimination policy includes transsexual individuals within the policy’sprohibition against discrimination on the basis of sex. This includes actual or perceived gender identity and gender expression. SeePrice Waterhouse 1/. Hopkins, 490 US. 228 (1989); Smith v. Cigz ofSalem, 378 F 3d 566 (6th Cir. 2004).
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ADMINISTRATION AND OFFICES
Office of the Chancellor
James L. Oblinger, ChancellorPJ Teal, Assistant to the Chancellor and Secretary ofthe UniversiglKevin Howell, Assistant to the Chancellorfor External AfiairsFrances Milks, Assistant to the ChancellorOdessa Montgomery, Assistant to the Chancellorfor Communications
Office of the Provost and Executive Vice Chancellor
Larry A. Nielsen, Provost and Executive Vice ChancellorKatie B. Perry, Senior Vice ProvostJose A. Picart, Vice Provostfor Diversity and African-American AfiairsJoanne G. Woodard, Vice Provostfor Equal Opportunity and EquiglThomas E. H. Conway, Jr., Dean of Undergraduate Academic ProgramsSamuel F. Averitt, Vice Provostfor Information TechnologySusan K. Nutter, Vice Provost and Directon NCSU LibrariesThomas K. Miller, Vice Provostfor Distance Education and Learning Technology ApplicationsLouis D. Hunt, Jr., Vice Provostfor Enrollment Management and Services and University RegistrarBialian Li, Vice Provostfor International Afiairs
College of Agriculture and Life Sciences
Johnny C. Wynne, Dean and Executive Directorfor Agricultural ProgramsKenneth L. Esbenshade, Associate Dean and Directorfor Academic ProgramsJon F. Ort, Associate Dean, Cooperative Extension ServiceSteven Leath, Associate Dean and Directon Agricultural Research ServiceSylvia Blankenship, Associate Deanfor AdministrationBrenda Alston-Mills, Assistant Deanfor DiversityLarry A. Nelson, Coordinator ofInternational ProgramsBarbara M. Kirby, Associate Director ofAcademic Programs, Director ongricultural Institute
College of Design
Marvin J. Malecha, DeanJohn Tector, Associate Deanfor Undergraduate Studies andAcademic SupportArt Rice, Associate Deanfor Graduate Studies, Research and ExtensionJames D. Tomlinson, Assistant Deanfor Research, Extension and EngagementMarva Motley, Assistant Deanfor Student AflairsDottie Haynes, Assistant Dean for Administration
College of Education
Kathryn M. Moore, DeanGerald Ponder, Associate Dean, Academic AfiairsSamuel S. Snyder, Associate Dean, Research and Graduate StudiesAnona Smith Williams, Assistant Dean, Student Services
College of Engineering
Louis Martin-Vega, DeanRichard F. Keltie, Associate Dean, Academic AflairsJohn Strenkowski, Associate Dean, Research and Graduate ProgramsThomas K. Miller, Associate Dean, Distance Education and Information TechnologyTony L. Mitchell, Assistant Dean, Engineering Student ServicesJerome P. Lavelle, Assistant Dean, Academic Afiairs
College of Humanities and Social Sciences
Toby Parcel, DeanLaura R. Severin, Associate Dean, Academic Afiairs and Interdisciplinary ProgramsWalt Wolfram, Associate Dean, Research and Graduate StudiesRandall J. Thomson, Assistant Dean, Director of Undergraduate ProgramsMonica T. Leach, Assistant Dean, Director ofEnrollment ManagementAdalia A. “Jessie” Sova, Assistant Dean, Finance and AdministrationAnne L. Schiller, Director, International ProgramsSheila Smith McKoy, Director, Diversity Programs
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College of Management
Ira R. Weiss, DeanK. Shannon Davis, Associate Dean, Undergraduate ProgramsSteve Allen, Associate Dean, Graduate Programs and ResearchGail A. Hankins, Assistant Dean, Undergraduate Programs
College of Natural Resources
Robert D. Brown, DeanAdrianna G. Kirkman, Associate Dean, Academic AfiairsJ.B. Jett, Associate Dean, ResearchDebby L. Cross, Assistant Dean, Finance and Business
College of Physical and Mathematical Sciences
Daniel L. Solomon, DeanRaymond E. Fornes, Associate Dean, ResearchJo-Ann D. Cohen, Associate Dean, Academic AfiairsChristopher R. Gould, Associate Dean, AdministrationLeonard J. Pietrafesa, Associate Dean, External AfiairsWandra P. Hill, Assistant Dean, Student Services
College of Textiles
A. Blanton Godfrey, DeanHarold S. Freeman, Associate Deanfor ResearchBehnam Pourdeyhimi, Associate Deanfor Industry Research and ExtensionWilliam Oxenham, Associate Deanfor Academic Programs
College of Veterinary Medicine
Warwick A. Arden, DeanDavid G. Bristol, Associate Dean and Director, Academic AflairsNeil C. Olson, Associate Dean and Director Graduate Studies and ResearchMichael G. Davidson, Associate Dean and Director, Veterinary Medical Services
Distance Education and Learning Technology Applications (DELTA)
Thomas K. Miller, Vice Provostfor DELTABetty Byrum, Business Ofi‘icerLou Harrison, Director ofInformation TechnologyDonna Petherbridge, Director ofInstructional ServicesRebecca Swanson, Associate Vice Provostfor DE Planning & DevelopmentKay Zimmerman, Associate Vice Provostfor Marketing & Partnership Development
Diversity and African American Affairs
Jose A. Picart, Vice Provostfor Diversigl and African-American Aflairs
African American Cultural CenterFred Hord, DirectorStudent DiversityKarrie Dixon, Assistant Vice ProvostFaculty and Staff DiversityMarcia Gumpertz, Assistant Vice ProvostDiversity ProgramsOrlando Hankins, Assistant Vice Provost
Division of Enrollment Management and Services
Registration and RecordsLouis D. Hunt, Jr., Vice Provostfor Enrollment Mgmt and Services; and Universigl RegistrarScholarships and Financial AidJulia R. Mallette, Assoc. Vice Provostfor Enrollment Mgmt and Services; and Director ofScholarships and Financial AidUndergraduate AdmissionsThomas H. Griffin, Director of Undergraduate Admissions
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Division of Finance and Business
Charles Leffler, Vice Chancellorfor Finance and BusinessBarbara Carroll, Associate Vice Chancellorfor Human ResourcesBob Fraser, Associate Vice Chancellorfor Centennial Campus DevelopmentKathryn S. Hart, Associate Vice Chancellorfor Finance and Business and Universigz TreasurerSteve Keto, Associate Vice Chancellorfor Resource Management and Information SystemsKevin MacNaughton, Associate Vice Chancellorfor FacilitiesErnest Murphrey, Associate Vice Chancellorfor Financial ServicesDavid Rainer, Associate Vice Chancellorfor Environmental Health and Public Safety
Enterprise Technology Services and SupportMardecia S. Bell, DirectorBenefitsYvette McMillan, DirectorBookstoresRichard A. Hayes, DirectorBudget OfficeLisa Clough, DirectorCampus PoliceTom Younce, Director/ChiefCashier and Student Accounts OfficeBruce Forinash, DirectorCommunication TechnologiesGreg Sparks, DirectorConstruction ManagementCarol Woodyard, DirectorContracts and GrantsEarl N. Pulliam, DirectorDesign and Construction ServicesAndy Snead, DirectorEmployee Relations and Training ServicesDianne Sortini, DirectorEmployment and CompensationTerree Kuiper, DirectorEnvironmental Health and Public SafetyDavid Rainer, Associate Vice ChancellorEnterprise Applications and Database ServicesGwen Hazlehurst, DirectorFacilities OperationsJack Colby, DirectorFoundations Accounting and InvestmentsJill Tasaico, DirectorInsurance and Risk ManagementJim Semple, DirectorMaterials SupportJim Hansen, Assistant DirectorPurchasingRobert Wood, DirectorReal EstateRalph Recchie, DirectorTransportationTom Kendig, DirectorUniversity Accounting OfficeCliff Flood, ControllerUniversity ArchitectMichael HarwoodUniversity GraphicsLida Gardner, ManagerUniversity Payroll OfficeFranki Senter, Director
Division of Student Affairs
Thomas H. Stafford Jr., Vice ChancellorJerry W. Barker, Associate Vice ChancellorMarch L. Krotee, Department Head, Physical EducationEvelyn Q. Reiman, Associate Vice ChancellorArthur L. White, Associate Vice ChancellorTim R. Luckadoo, Associate Vice Chancellor
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N. Alexander Miller 111, Associate Vice ChancellorLisa P. Zapata, Assistant Vice Chancellor
Arts DevelopmentAmy Boiselle, DirectorCaldwell Fellows ProgramJanice E. Odom, DirectorCampus ActivitiesDeb Luckadoo, DirectorCampus RecreationPeter Kay, DirectorCarmichael Facilities and OperationsDawn Sanner, DirectorCenter for Student Leadership, Ethics and Public ServiceMichael Giancola, DirectorCenter Stage/Arts OutreachSharon Moore, DirectorChaplains’ Cooperative MinistryAnn Pearce, DirectorCounseling CenterM. Lee Salter, DirectorCrafts CenterJames V. Pressley Jr., Administrative DirectorDance ProgramRobin Harris, DirectorDistance Education and Technology ServicesLeslie Dare, DirectorEducational Talent SearchMarsha Boyd Pharr, DirectorGallery of Art & DesignCharlotte V. Brown, DirectorGreek LifeJohn Mountz, DirectorMulticultural Student AffairsTracey Ray, DirectorMusic DepartmentJ Mark Scearce, DirectorNational Student Exchange ProgramN. Alexander Miller 111, Associate Vice ChancellorParents and Family ServicesJennifer Bell, Associate DirectorPhysical EducationMarch L. Krotee, Department HeadResearch and AssessmentCarrie Zelna, DirectorROTC UnitsAir Force: David Sammons, CommanderArmy: Carol Ann Redfield, CommanderNavy & Marine Corps: Stephen Marts, CommanderStudent ConductPaul Cousins, DirectorStudent Health ServicesJerry Barker, DirectorMarianne Turnbull, Director, Health PromotionStudent MediaBradley Wilson, CoordinatorTalley Student CenterDonald Patty, Director: Business Ofi‘iceUniversity Career CenterCarol Schroeder, DirectorUniversity DiningArthur L. White, Associate Vice ChancellorUniversity HousingSusan Grant, DirectorUniversity Scholars ProgramN. Alexander Miller 111, Associate Vice ChancellorUniversity TheatreJohn Mcllwee, DirectorUpward BoundMarsha Boyd Pharr, Director
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Women’s CenterShannon Johnson, Director
Division of Undergraduate Academic Programs
Thomas E. H. Conway, Jr., DeanJohn T. Ambrose, Associate DeanRoger A. E. Callanan, Assistant Dean
Academic Support Program for Student AthletesPhilip Moses, DirectorCooperative EducationArnold Bell, Executive DirectorFirst Year CollegeCarrie McLean, DirectorFirst Year InquiryMaxine P. Atkinson, DirectorNew Student Orientation ProgramGabe Wical, Interim DirectorOffice of Advising Support, Information, and ServicesRoxanna McGraw, DirectorOffice of AssessmentAllen Dupont, DirectorTransition ProgramFrankye Artis, DirectorUndergraduate Tutorial CenterBarbie Windom, DirectorUndergraduate ResearchGeorge T. Barthalmus, DirectorUniversity Honors ProgramRichard L. Blanton, Director
Equal Opportunity and Equity
Joanne Woodard, Vice Provostfor Equal Opportunigl and Equigl
Harassment Prevention & Equity ProgramsAmy Circosta, Assistant Equal Opportunigz OficerEmployment ProgramsCarson Cook, Assistant Vice ProvostDisability ServicesCheryl Branker, Associate Vice Provost and Director, Disability Services OfiiceOutreach and EducationBeverly Williams, Coordinator
The Graduate School
Terri L. Lomax, DeanDuane K. Larick, Senior Associate DeanRebeca C. Rufty, Associate DeanMichael Carter, Associate DeanDavid Shafer, Assistant DeanRick Liston, Assistant Dean
Information Technology Division
Samuel F. Averitt, Vice Provostfor Information TechnologyM. A. Vouk, Associate Vice Provost, Director High Performance and Grid Computing
Communication TechnologiesGreg Sparks, DirectorComputer Operations and FacilitiesDennis Norris, DirectorComputing ServicesStan North Martin, DirectorHigh Performance and Grid ComputingMladen Vouk, DirectorSystemsAlan Galloway, Director
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IT Security ServicesJeff Webster, DirectorTechnology Support Services and NC State University Help DeskSusan Klein, Director
Intercollegiate Athletics
Lee G. Fowler, Director
International Affairs
Bailian Li, Vice Provostfor International AflairsIngrid R. Schmidt, Associate Vice Provostfor International AfiairsMichael J. Bustle, Associate Vice Provostfor International Aflairs
Office of International Scholar and Student ServicesMichael J. Bustle, DirectorStudy Abroad OfficeIngrid R. Schmidt, DirectorNorth Carolina Japan CenterBetsy Brown, DirectorConfucius Institute at NC State UniversitySarah H. Cao, Depugz Director
Legal Affairs
Mary Elizabeth Kurz, Vice Chancellor and General Counsel
McKimmon Center for Extension and Continuing Education
Denis Jackson, Assistant Vice Chancellorfor Extension, Engagement, and Economic Development
Assessment, Marketing, Partnership and Program DevelopmentAlice Warren, DirectorCenter for Urban Affairs and Community ServicesYvonne Brannon, DirectorContinuing and Professional EducationJud Hair, DirectorEncore Center for Lifelong EnrichmentTricia lnlow-Hatcher, Director
The NCSU Libraries
Susan K. Nutter, Vice Provost and Director ofLibraries
Office of Research and Graduate Studies
John G. Gilligan, Vice ChancellorMatthew K. Ronning, Associate Vice Chancellorfor Sponsored Programs and Regulatory Compliance ServicesSteven Lommel, Assistant Vice Chancellorfor Research DevelopmentBill Houghteling, Interim Director of the Ofiice of Technology TransferDavid Winwood, Associate Vice Chancellorfor Technology Development and InnovationTerri LomaX, Associate Vice Chancellor and Dean of the Graduate School
University Advancement
Terry Wood, Vice Chancellor
Advancement ServicesPaul Eberle, Associate Vice ChancellorAlumni RelationsLennie Barton, Associate Vice ChancellorPublic AffairsDeborah Griffith, Associate Vice ChancellorUniversity DevelopmentKen Sigmon, Interim Associate Vice Chancellor
University Planning and Analysis
Karen P. Helm, Director
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North Carolina State University
ACADEMIC CALENDAR
2007 Fall Semester
August 22 Wednesday
September 3 Monday
October 11 - 12 Thur - Fri
November 21 - 23 Wed - Fri
November 22 - 23 Thur - Fri
December 7 Friday
December 10 - 18 Mon - Tues
December 19 Wednesday
Dec - Jan 24 - 1 Mon - Tues
2008 Spring Semester
January 9 Wednesday
January 21 Monday
March 3 - 7 Mon - Fri
March 21 Friday
April 25 Friday
April - May 28 - 6 Mon - Tues
May 10 Saturday
2008 First Summer Session
May
May
June
June

19
26
20
23 - 24

Monday
Monday
Friday
Mon - Tues

2008 Second Summer Session
July 8
August 8
August 11 - 12
2008 Fall Semester
August 20
September 1
October 9 - 10
November 26 - 28
November 27 - 28
December 5
December 8 - 16
December 17
Dec - Jan 24 - 2

Tuesday
Friday
Mon - Tues

Wednesday
Monday
Thur - Fri
Wed - Fri
Thur - Fri
Friday
Mon - Tues
Wednesday
Mon - Wed

First day of classes
Holiday (Labor Day); university closed
Fall break; no classes
Thanksgiving vacation; no classes
Thanksgiving holiday; university closed
Last day of classes
Final examinations
Fall graduation exercises
Winter holiday; university closed

First day of classes
Holiday (Martin Luther King, Jr. Day); university closed
Spring break; no classes
Spring holiday; no classes
Last day of classes
Final examinations
Spring commencement

First day of classes
Holiday (Memorial Day); university closed
Last day of classes
Final examinations

First day of classes
Last day of classes
Final examinations

First day of classes
Holiday (Labor Day); university closed
Fall break
Thanksgiving vacation; no classes
Thanksgiving holiday; university closed
Last day of classes
Final examinations
Fall graduation exercises
Winter holiday; university closed

Note: Dates in this publication are those that have been approved by appropriate agencies of the university at the time of printing (May 2007).Changes may be announced in official university publications subsequent to this printing and maintained online.
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North Carolina State University
ACADEMIC DEGREES AND PROGRAMS
Undergraduate Degrees
College of Agriculture and Life Sciencesagricultural business management; agricultural and environmental technology; agricultural and extension education; agronomy;animal science; applied sociology; molecular and structural biochemistry; biological engineering; biological sciences; biomedicalengineering; criminology; environmental sciences; food science; horticultural science; microbiology; natural resources; nutrition;plant biology; poultry science; turfgrass science; zoology; Preprofessional Programs - pre-dental, pre-medical, pre-optometry andpre-vetermary
College of Designarchitecture (fifth year program); environmental design in architecture; art and design; graphic design; industrial design; landscapearchitecture
College of Educationgeneral studies; business and marketing education; elementary education; mathematics education; middle grades education withconcentrations in language arts and social studies or mathematics and science; science education; technology education
College of Engineeringaerospace engineering; biological engineering; biomedical engineering; chemical and biomolecular engineering; ciVil engineering;computer engineering; computer science; construction engineering and management; electrical engineering; engineering-mechatronics; environmental engineering; industrial engineering; industrial engineering furniture manufacturing; materials scienceand engineering; mechanical engineering; nuclear engineering; paper science and engineering; textile engineering
College of Humanities and Social SciencesAfricana studies; anthropology; arts applications; communication; criminology; English; English education option; French; Frencheducation option; history; interdisciplinary studies; international studies; philosophy; political science; psychology; religious studies;science, technology and society; social studies education options; social work; sociology; Spanish; Spanish education option;women’s and gender studies
College of Managementaccounting; business management; economics; management, innovation, entreprenetu‘ship
College of Natural Resourcesenvironmental science hydrology; environmental technology; fisheries and wildlife; forest management; natural resources; parks,recreation, and tourism management; professional golf management; paper science and engineering; sports management; woodproducts
College of Physical and Mathematical Scienceschemistry; environmental sciences; geology; marine sciences; mathematics; meteorology; natural resources; physics; statistics
College of Textilespolymer and color chemistry; textile engineering; fashion and textile management; textile technology
Pre-professional Programs
Pre-Law ServicesOffice of Advising Support, Information and ServicesLaw schools neither prescribe nor recommend a particular undergraduate curriculum for prospective candidates. A student mayprepare for law school within any of the majors offered by the nine undergraduate colleges. The University Coordinator of Pre-LawServices, in conjunction with the student’s academic adviser, assists any student with an interest in attending law school and providesinformation and planning strategies to prepare for this process. This can include: what needs to be considered in the academic record;the selection of appropriate electives and concentrations; law schools to consider; as well as, where to look for financial information.The Coordinator also works with the Pre-Law Student’s Association (PLSA), which is open to all interested students. During the yearthe PLSA provides programs that have included: NC State Law School Fair, local attorneys, panel of Law School students, LawSchool Directors of Admission, information on the admissions process. At this time, the Pre-Law Advising Program isadministratively housed in the Office of Advising Support, Information and Services within the Division of Undergraduate AcademicPrograms. For further information, contact the University Pre-law Coordinator Mary A. Tetro. 209 Ricks Hall, (919) 513-0912. Youmay also Visit the website: www.ncsu.edu/project/prelaw.
Pre-Professional Healthcare Programs and Advising: Pre-Med, Pre-Dent, and Pre-Opt, Pre-Pharm, etc.Many NC State undergraduate students are planning a career in the health professions and will apply to dental, medical, or optometryschool prior to graduation. NC State provides a variety of services to help students explore the health professions as a possible careerand to enhance a student’s competitiveness for admission into a health professions school. These services include the CALS HealthProfessions Advising Center or Health PAC (see the information below and website link). The center assists with the healthcarecareer planning and advising, mentoring, letters of evaluation, internship and clinical opportunities, as well as numerous programsand resources to help students achieve their educational and career goals in human health care.
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North Carolina State University
Health professional schools do not require students to obtain a designated “pre-health” degree. Instead, they seek students who havedemonstrated academic success and who also have excelled in other areas including clinical and service experience as well as socialdevelopment. Like most schools. NC State does not offer a dedicated “pre-health” curriculum. Instead we recommend that studentsinterested in health professions select the academic major that is of greatest interest to them while ensuring that they select coursesthat provide a strong foundation in the natural sciences required by most professional programs for admission. These include biology,chemistry. physics. and calculus. It is also recommended that students select courses that improve communication and writing skillsas well as provide strong foundations in the humanities.
For further information. contact Anita Flick. MD at health_pac@ncsu.edu or Visit the Health PACwebsite at www.cals.ncsu.edu/health_pac.
The Health Professions Advising Center and the Health Professions Review CommitteeIn addition to a student’s departmental academic adviser who will assist in selecting courses and program options, the College ofAgriculture and Life Sciences also provides a Health Professions Advising Center to further assist students interested in healthcareers. Housed in 2719 and 2720 Bostian Hall and administered by the Biological Sciences Program. this center is dedicated tomentoring students throughout their college career. helping them to prepare their application for post-graduate studies. The Centerassists pre-health students by answering questions and helping them explore health career options. locate and obtain clinical andservice experience. and develop future career skills (such as technical writing. research review. etc.). The Center also helps studentscompile an Achievement Portfolio which provides an accounting of their academic. clinical. and service/community achievementsfor incorporation into their application to their selected health programs and for the subsequent interview process.
Once students are ready to submit applications for a medical. dental or optometry program, the Center is available to assist in thisprocess as well. A NC State Health Professions Review Committee is available to students to review their applications and prepare acomposite university committee recommendation. which is submitted to each of their selected schools. Many professional programsrely heavily on these university recommendations as component of their application screening process.
For more information on the Health Professions Advising Center and Review Committee, please contact Anita Flick. MD athealth_pac@ncsu.edu or Visit the website at www.cals.ncsu.edu/health_pac.
Pre-Veterinary ProgramThis area of study is a non-degree option offered by the College of Agriculture and Life Sciences. This option is available to studentsmajoring in animal science, poultry science, zoology, or biological sciences as well as in many other science curricula. such asbiochemistry or chemistry. If a student is accepted to veterinary medical school before completion of their undergraduate degree,some course credits may be transferable from the veterinary program toward completion of the Bachelor of Science degree.Arrangements for this procedure should be made with the degree granting school or department prior to entering veterinary college.For further information, contact the Academic Programs Office of the College of Agriculture and Life Sciences. (919) 515-2614, orthe Admissions Office for Veterinary Students of the College of Veterinary Medicine. (919) 513-6205. for general informationconcerning admission to the Doctor of Veterinary Medicine program at NC State.
Undergraduate Minors
Some departments at NC State offer undergraduate minors for students wishing a systematic program of study in an area outside theirmajor. All minors require at least 15 credit hours and may be either departmental or interdepartmental. Courses within the minorprogram may be used to satisfy any of the general requirements. including free electives. of a major curriculum. Minors arecompletely optional. the only requirement being that a student may not minor in the same discipline as their major. Students pursuinga minor must consult with a minor adviser on a plan of work and must file a copy of this plan with their major adviser at least onesemester before graduation. Satisfactory completion of the minor will be noted on the final transcript following graduation. For anup-to-date listing of minors available at NC State, please see the following website: www.ncsu.edu/adVising_central/minors.html.

Accounting Biotechnology English
Africana Studies Business Management Entomology
Agricultural & Environmental Technology Chemical Engineering Entrepreneurship
Agricultural Business Management Chinese Studies Environmental Science
Agroecology Classical Greek Environmental Toxicology
American Literature
Animal Science
Anthropology
Apparel Technology
Applied Sociology
Architecture
Art and Design
Arts Studies
Biological Sciences

Classical Studies
Coaching Education
Cognitive Science
Computer Programming
Creative Writing
Criminology
Crop Science
Design Studies
Economics
continued on next page
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Extension Education
Feed Milling
Film Studies
Fitness Leadership
Food Science
Forest Management
French
Furniture Manufacturing
Genetics



North Carolina State University
Geology
German
Graphic Communications
Graphic Design
Health
Health, Medicine, & Human Values
Healthcare Product Management
Hindu-Urdu
History
Horticultural Science
Industrial Design
Industrial Engineering
International Studies
Italian Studies
Japanese
Japan Studies
Journalism
Landscape Architecture
Law and Justice

Agricultural Institute

Linguistics
Materials Science and Engineering
Mathematics
Meteorology
Microbiology
Middle East Studies
Military Studies
Music
Nonprofit Studies
Nonwovens
Nutrition
Outdoor Leadership
Parks, Rec, &Tourism Management
Philosophy
Physics
Plant Biology
Political Science
Poultry Science
Psychology

Pulp and Paper Technology
Religious Studies
Russian Studies
Science, Technology, and Society
Social Work
Sociology
Soil Science
Spanish
Statistics
Technical & Scientific Communication
Technology Education
Textile Chemistry
Textile Technology
Theatre
Wetland Assessment
Women’s and Gender Studies
Wood Products
World Literature
Zoology

Admission to this two-year program requires the completion of a North Carolina State University Undergraduate Admissionsapplication, a high school diploma or equivalent, a minimum high school grade point average of 2.0, and one letter ofrecommendation from a responsible citizen, not a relative, attesting to the prospective student’s integrity and character. An Associateof Applied Science degree is awarded. Fields of study are:
Agribusiness ManagementAgribusiness Management (Horticulture Concentration)Field Crops TechnologyGeneral Agriculture

Livestock and Poultry ManagementOmamentals and Landscape TechnologyPest Management Technology (Agricultural and UrbanConcentrations)Turfgrass Management
Arts Studies
NC State offers a rich variety of courses in the history, analysis, and production of the arts - dance, film, music, theatre, and Visualarts. Many of these courses are open to students without prerequisite, and are offered by 13 departments in four different colleges ofthe university.
In addition to these courses, most of which focus on a single art form, the Arts Studies Program offers courses which deal withseveral arts media or with the arts in connection with science and technology; these courses are listed in the back of this catalog andthe schedule of courses each semester under the ARS prefix.
For students who want to concentrate in Arts Studies, a major in Arts Applications is available. It is administered by the Arts StudiesProgram in the College of Humanities and Social Sciences. In addition, there are minors in Arts Studies, Music, Theatre, Design andFilm Studies.
Opportunities for students to participate in arts activities include many instrumental and choral organizations. student productions inUniversity Theatre, craft instruction and facilities in the Craft Center, the NC State Computer Music Studio, and the exhibitions ofthe Visual Arts Program. For these activities, many of which are integrated with academic courses, see Student Activities in thissection of the catalog.
The Arts Studies Program together with the Music Department sponsors the Arts Now Series. The Series includes performances ofand lectures about contemporary performance works that include music. Guest performers, composers, dancers, and Video artistsappearing in the series range from regionally based artists to international guests from Europe and South America.
Graduate Degrees
Consult the Graduate Catalog at the NC State University Graduate School website www.fis.ncsu.edu/grad_catalog/catalog.htm orthe Graduate School for information on graduate programs and admissions procedures: Graduate School, 1575 Varsity Drive, FlexLab, Module 6, Box 7102, North Carolina State University, Raleigh, NC 27695-7102, (919) 515-2872.
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ADMISSION
The “Early Action” freshman application deadline is November 1. “Early Action” applicants will receive a response by January 31but still have until May 1 to confirm enrollment plans. The freshman application priority deadline for the fall semester and summersessions is February 1; the transfer student priority deadline is April 1. Freshmen are strongly encouraged to apply during the fall ofthe senior year in high school. Applications for the spring semester should be submitted prior to November 1. All applicants for theCollege of Design must submit complete applications by December 1. The College of Design does not admit students in the spring.We highly recommend that prospective students apply online: admissions.ncsu.edu. A hardcopy application may be obtained bywr1t1ng to:
Director of Undergraduate AdmissionsBox 7103 North Carolina State UniversityRaleigh, North Carolina 27695-7103
Freshman Admission
Admission to the university is highly competitive, and it is possible to be admitted to some programs but not all programs at NCState. Applicants are asked to indicate their first and second choices for a curriculum, including undeclared majors within a college,or, if undecided, to indicate their choice of participating in the First Year College. Applicants not admitted in their first curriculumchoice will be reviewed for admission in their second curriculum choice. Transfer between programs after a successful first year maybe possible. The admissions decision is based on a holistic review of the complete application. Of primary importance is the highschool record, including the level and difficulty of the courses taken, the overall grade point average, rank in class, and scores on theSAT or the ACT. Extracurricular involvement, leadership, and many other factors are also considered.
In addition, the Board of Governors of the University of North Carolina System has determined that the minimum undergraduatecourse requirements for all constituent institutions, including NC State, shall include a high school diploma or its equivalent and thefollowing course units taken in high school:

1. Six course units in language, includingFour units in English- Two units in a language other than English2. Four course units of mathematics in any of the following combinations:Algebra I and II, Geometry, and one unit beyond Algebra II,Algebra I and II, and two units beyond Algebra II orIntegrated Math 1, II, III and one unit beyond Integrated Math III3. Three course units in science, includingAt least one unit in a life or biological science, and- At least one unit in physical science, andAt least one laboratory course4. Two course units in social studies, including- One unit in US. historyOne other unit in social studies
It is recommended that every student take a foreign language course and a mathematics course in the senior year. These are minimumcourse requirements. Competitive applicants will typically exceed these minimum courses.
An interview is not required and does not weigh in the admissions decision; a prospective student is always welcome to Visit theUndergraduate Admissions Office. The Undergraduate Admissions Office conducts freshman information sessions Monday throughFriday. Campus tours led by students are also available Monday through Friday. Prospective students should register for theinformation session and tour online: admissions.ncsu.edu.
Two-Year Agricultural InstituteRequirements for admission to the Agricultural Institute, a two-year terminal program, include graduation from high school with a2.0 minimum grade point average or successful completion of the high school equivalency examination administered by the StateDepartment of Public Instruction, and one letter of recommendation. SAT scores are not required. Course work is not transferable tothe four-year degree programs. Completion of course work in the Agricultural Institute leads to an Associate of Applied Science(A.A.S.) degree. (See College of Agriculture and Life Science).
Standardized Test ScoresApplicants for admission as freshmen must submit scores from the SAT or the ACT Assessment. The ACT Assessment must includethe Writing Test. Applicants are accepted on either junior or senior test scores, although senior scores are recommended. Applicants’scores must be sent directly from the testing service to NC State. (SAT Code #5496, ACT code #3164) Prospective students may findmore information and applications for the tests online: www.collegeboard.com or www.act.org. Hardcopy application forms may beobtained from school counselors or by writing directly to the testing services:
SAT address: The College Board ATP ACT address: ACT RegistrationBox 592 PO. Box 414Princeton, New Jersey 08541 Iowa City, Iowa 52243-0451
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SAT Subject TestsAlthough not required for admission, freshman students must present SAT Mathematics Subject Test scores to ensure proper mathplacement at NC State. Students should take the Mathematics Level 2 test.
Advanced Placement (AP)/International Baccalaureate (1B)A student may qualify for advanced placement by one or more of the following means: (1) by passing a proficiency examinationadministered by a teaching department at NC State; (2) by attaining a score of 700 or higher on the Critical Reading portion of theSAT; (3) by meeting a specific minimum score on certain of the Advance Placement Program (AP) or International Baccalaureate(IB) examinations; and (4) by attaining a minimum score on certain of the College Level Examination Program (CLEP) subject tests.For advanced placement policies, Visit admissions.ncsu.edu/placemen.htm.
Out-of-State Students
Undergraduate applicants from outside North Carolina may be required to meet more competitive standards for admission than NorthCarolina residents. NC State is limited to enrolling not more than 18 percent of total new undergraduate students from outside thestate.
Transfer Students
NC State welcomes transfer applicants, and in recent years, more than 25 percent of our graduates started their college programs atother institutions. A transfer student should present at least 30 semester hours (or 45 quarter hours) of “C" or better college levelwork, including an English class and a college level math class applicable to the degree program. Additional specific course work isrequired for most programs. Transfer admission is highly competitive, and the grade point average required for consideration variesdepending on the requested program of study. Transfer students must be eligible to return to the last institution previously attendedand must submit individual transcripts from each institution.
Students who graduated from high school since 1990 must submit a high school record to velify that they have met minimumadmissions requirements for course work as outlined in the Freshman Admissions section of this catalog. Exceptions to thisrequirement are students who will have earned an A.A., A.S., or A.F.A. degree before enrolling at NC State. Individuals who do nothave the minimum admissions requirements at the high school level must complete at the college level six semester hours or ninequarter hours each of English, foreign language, mathematics, science, and social science to be eligible to transfer.
Previous college transcripts are evaluated for credit that is transferable to the university as part of the admission application review. Agrade of “C” or better is required before a course may be considered for credit. The college to which the application is made willdetermine the exact amount of credit applicable toward a degree at NC State.
International Students
NC State welcomes international student applications, and has a long history of enrolling outstanding international students.Applicants who are not citizens of the U.S. must apply online: admissions.ncsu.edu. International applicants are carefully screenedfor evidence of English language proficiency, adequate financial resources and academic credentials indicating a high potential forsuccess.
TOEFLApplicants whose native language is other than English must submit TOEFL (Test of English as a Foreign Language) scores asevidence of their ability to use English at a level of competence necessary for university course work. A minimum score of 79 isrequired on the internet based TOEFL exam (213 is required for the computer-based TOEFL exam.) Some departments may havehigher score requirements. (See www.ets.org for information on test dates and localities.)
Financial and Immigration InformationAll accepted applicants will receive a letter of provisional acceptance and a Certificate of Financial Responsibility (CFR). Inaddition, accepted applicants who are ah'eady in the U.S. will also receive a Visa Clearance Form (VCF). Those applicants seeking anF-1 or J-1 student Visa must complete the Certificate of Financial Responsibility. The purpose of this form is to certify financialsolvency for the student throughout his/her program of study - this is a federal requirement that must be met before we can issue anyVisa certificates. For more information on the CFR, please see the CFR Instruction Page in the Office of International Services (018)website www.ncsu.edu/oisss/admissions/cfrinstmctions.html. Applicants who receive the VCF must provide proof of their currentnonimmigrant status. This includes those individuals who are Permanent Residents of the U.S. (Once OIS receives proof of thepermanent residency, Pelmanent Residents will no longer be considered international students.) Applicants who are already in theUnited States in a nonimmigrant Visa category other than F-1 or J-1 (ex: Permanent Residents, H-4, F-2, J-2, E-2, etc.) are notrequired to complete and return the CFR, unless they plan to change to F-1 or J-1 student status (if eligible). Applicants cun‘ently inthe U.S. in another nonimmigrant status who wish to change to F-1 or J-1 status will need to consult with an 018 adviser to discusschange of status options. Please do not send financial statements or immigration documents to the Admissions Office or OIS beforethey are requested. Please consult the Admissions website or the DIS website for the published deadlines by which all CFR and VCFforms must be submitted to OIS. International applicants who cannot submit the CFR and VCF by the deadline or who are not able toobtain a Visa and enter before the academic term begins may have to defer to a later term.
OIS will review the CFR and, if appropriate, the VCF, upon receipt. If the information provided by the applicant is incomplete 01' notduly supported by proper documentation (e. g. sponsor and bank official signatures, bank statements, etc.), the applicant will benotified that his/her documents were not approved and why. Initial notification is done Viae-mail, then regular airmail if necessary. The applicant will then have an opportunity to c01rect the problem(s) and resubmit the
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form(s). Once OIS approves the financial documents, and if necessary, Visa clearance form, OIS will notify the appropriateadmissions office that the applicant has been cleared for official full acceptance. Applicants can check the status of their applicationsdirectly with the Admissions Office. 018 will prepare the appropriate Certificate of Eligibility (Form I-20 for an F-1 Visa or FormDS-2019 for a J-1 Visa) and mail it to the applicant, along with the full Admission Letter, and other important pre-arrival information.The applicant at this point is considered fully admitted to the university. New international students must check-in with 018 uponarrival to campus and attend the New International Student Orientation, which is scheduled a few days before the semester begins.
For more information regarding the issuance of Visa certificates or obtaining a Visa, changing nonimmigrant status, transfer forinternational students, SEVIS, etc., please contact 018, e-mail: oisss@ncsu.edu: phone: (919) 515-2961: website:www.ncsu.edu/oisss/admissions/index.htm; 320 Daniels Hall, 101 Lampe Drive, Campus Box 7222, Raleigh, NC 27695-7222.
Unclassified Students
Unclassified students are those working for credit within a college but not enrolled in a degree-granting program. Admission as anunclassified student requires the recommendation of the dean of the school in which the student wishes to enroll. Unclassifiedstudents must meet the same entrance requirements as regular degree students and must meet the same academic requirement tocontinue. If, at a later date, unclassified students wish to change to regular status, their credits will be evaluated in terms of therequirements of their intended curriculum.
Lifelong Education Students (Non-Degree Students)
The Lifelong Education student classification is designed for individuals who have not been formally admitted into a degree programat the university but who wish to enroll in courses offered by the university. Lifelong Education students are limited to a maximumcourse load of two courses plus one physical education course each semester or summer session.
Lifelong Education student applications should be made online at www.ncsu.edu/cpss. If Lifelong Education students wish tobecome undergraduate degree candidates at a later date, they must make application through the Office of Undergraduate Admissionsand are encouraged to make an appointment with that office to discuss entrance requirements. These students may use undergraduatecourses to fulfill transfer admission requirements. Lifelong Education students wishing to become graduate degree candidates mustmake application through the Graduate School and should consult the Director of Graduate Programs in the chosen field of study foradvice or clarification of information.
College Level Examination Program (CLEP)
The College-Level Examination Program® or CLEP is a national credit-by-examination program administered by The CollegeBoard. CLEP exams provide students with the opportunity to demonstrate college-level achievement through a program ofproficiency exams in undergraduate college courses. By proving satisfactory knowledge of a particular area of study, credit forcorresponding college courses can be granted.
There are approximately 1,400 CLEP test centers across the United States. You should select the test center most convenient for youand contact that center directly for information regarding registration, fees, test dates, parking, etc. For detailed information aboutCLEP, available exams and test center locations contact the College Board at:
The College Board phone: 800-257-9558PO. Box 6600 fax: (609) 771-7088Princeton, NJ 08541-6600 website: www.collegeboard.com/student/testing/clep/about.html
For information about the exams and required scores accepted by NC State and the corresponding NC State course credit granted,please refer to the following website: admissions.ncsu.edu/placemen.htm.
Graduate Students
Regulations governing graduate admission are outlined in the Graduate Administrative Handbook. To View the GraduateAdministrative Handbook, go to the NC State University Graduate School website at www.fis.ncsu.edu/grad_publicns/handbook/
Required Immunization Documentation
Verified proof of immunization against 1ubella, measles, tetanus, and diphtheria must be presented to Student Health Services byMay 30 for fall semester or within 30 days of acceptance. Meningococcal vaccine is recommended, especially for fi'eshmen living inresidence halls, and for others wishing to lessen their risk of meningococcal meningitis. A PPD skin test within 12 months of the firstday of class is required for international students. Please note that under North Carolina regulations, a student must be dropped fromhis or her classes if immunization requirements are not met and a $150 charge levied for re-enrollment. For assistance, contactStudent Health Services, (919) 515-7233.
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TUITION AND FEES
Note: Since tuition and fees for the 2007-2008 school year were not approved by the publication date, the rate schedules listedbelow represent estimated rates. These rates are subject to change. For the most current information available, please see thefollowing website: www.fis.ncsu.edu/cashier/tuition.
North Carolina Resident - $2,558.50 per semester (effective 2007-2008 academic year)
Nonresident - $8,657.50 per semester (effective 2007-2008 academic year)
A statement of tuition and fees is posted on each student’s account that registered during a normal registration period. Students arenotified Via e-mail (eBill) when a new statement has posted. The statement must be returned with full payment or approved financialaid information by the due date appearing on the statement. The due date is approximately two weeks before classes begin. Studentsregistering during a late registration period will be required to pay their tuition and fees at the time of registration and may be subjectto a late registration fee. Fees are the same for both residents and nonresidents and are required of all students. Nonresident studentsare required to pay an additional $6,099 per semester for tuition.

Estimated Annual Undergraduate Expenses
Tuition and Fees First Semester Second Semester Full Year
NC Residents $2,557.50 $2,557.50 $5,117.00
Out of State Residents 8,657.50 8,657.50 17,315.00
Room Rent 2,144.00 2,144.00 4,288.00
Meals 1,376.00 1,376.00 2,752.00
Books and Supplies 465.00 465.00 930.00
Personal Expenses 615.00 615.00 1,230.00
Transportation - in state 275.00 275.00 550.00
Transportation - off campus/out of state 525.00 525.00 1,050.00
Total Tuition and Fees
NC Residents $7,598.50 $7,598.50 $15,197.00
Out of State Residents $13,947.50 $13,947.50 $27,895.00

1 Tuition and fees are fixed items of cost2. Room rent is shown as main-campus, double occupancy rate3 Meals, books and supplies, other personal expense, and transportation are shown as estimates
Expenses Other than Tuition and General Fees
Application Fee: A nonrefundable fee ($70 US. citizens and permanent residents, $80 for international applicants) must accompanyeach application for admission.
Room Rent: New incoming students receive instructions on how to apply for housing with the letter of acceptance. Continuingstudents receive room reservation information each January at their residence hall rooms. The 2007-2008 residence hall room rentranges from $2,075.00 to $2,315.00 per semester and plus a mandatory $90.00 ResNet (internet) charge. The Wolf VillageApartments charge $2395.00 per semester plus mandatory charges for ResNet ($90.00) and cable television ($48.13) for the livingroom per semester.
Meals: During their first academic year, new freshmen electing to reside on campus are required to participate in one of theuniversity’s available meal plans. Meal plans are available to all registered students and costs for 2007-2008 range from $730.00 to1,030.00. Students may also pay for meals individually at the various dining facilities available both on and near campus.
Books and Supplies: Books and supplies are usually purchased during the first week of classes directly from the NCSU Bookstores.Allow approximately $465 per semester for purchasing books and supplies.
Personal Expenses: Personal expenses vary widely among students but the estimate of $615 is based on what students report thatthey spend on these items.
Administrative Management Fee: A special administrative management fee of $250 per semester and $150 per summer session isrequired from a contracting agency sponsoring international students whose programs are coordinated through the university’s Officeof International Visitors.
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Cooperative Education Program Fee: Required of all participating co-op students for each semester in which they are enrolled inan off campus work assignment. This fee. set at $338 for the 2007 Fall Semester. the 2008 Spring Semester. or the combined 2008Summer Sessions. is used for partial support of the Cooperative Education Program staff in job development and placementactivities. Students paying this fee are entitled to all university services, facilities. and programs during the semester or combinedsummer sessions for which they are enrolled.
College of Engineering Computing Fee: All students enrolled in the College of Engineering. both graduate and undergraduate. willbe billed a $45 per semester fee to support the Engineeiing Computing Facility. Payment of the fee will provide students with accessto standalone workstations that comprise the Engineering Computing Facility. Engineering students who enroll in a co-op worksession will not be billed for the computing fee unless they also enroll in an NC State course.
Professional Golf Management Fee: Students enrolled in the Professional GolfManagement program (PGM) will be charged $200/semester. The fee pays for golf play and practice privileges at several area golf courses.
Required Fees
Required fees are levied for services. facilities. and programs available to all students whether or not the student takes advantage ofthem. Students are assessed fees based on the course load they are taking. An itemization of required fees and other detailedinformation concerning expenses or related data can be obtained by contacting the University Cashier’s Office. NC State. Box 7213.Raleigh. North Carolina 27695-7213. (919) 515-2986 or Via email at studentaccounts@ncsu.edu or at the following website:www.fis.ncsu.edu/cashier/tuition.
Refund Policy
Reduction in Hours: The last day to reduce hours and receive a refund or reduction in rates is the same as the last day to register oradd hours. typically the 10th day of a fall or spring term and the 3rd day of a summer session. Tuition and Fees are not prorated afterthis date for reduced course loads. Specific dates are posted on the Cashier’s website and in Pack Tracks.
Withdrawal: Dropping all courses for which you are registered constitutes a Withdrawal from the University. Refunds for officialwithdrawals from NC State University are prorated based upon the percentage of the enrollment period attended. No refunds aremade for official withdrawals after 50 percent of the enrollment period has passed. The prorated withdrawal schedule for eachsemester is publicized on the Cashier’s website and through university media after it is established. In some instances. circumstancesjustify the waiving of rules regarding refunds. An example might be withdrawal for medical reasons. Students have the privilege ofappeal to the Fee Appeals Committee when they believe special consideration is merited. Applications for such appeals may beobtained online at www.fis.ncsu.edu/cashier or from the University Cashier’s Office. 2005 Harris Hall.
Residence Status for Tuition Purposes
The basis for determining the appropriate tuition charge rests upon whether a student is a resident or a nonresident for tuitionpurposes. Each student must make a statement as to the length of his or her residence in North Carolina. with assessment by theinstitution of that statement to be conditioned by the following.
Residence. To qualify as a resident for tuition purposes. a person must become a legal resident and remain a legal resident for at leasttwelve consecutive months immediately prior to classification. Thus. there is a distinction between legal residence and residence fortuition purposes. Furthermore. twelve months legal residence means more than simple abode in North Carolina. In particular. itmeans maintaining a domicile (permanent home of indefinite duration) as opposed to “maintaining a mere temporary residence orabode incident to enrollment in an institution of higher education.” The burden of establishing facts which justify classification of astudent as a resident entitled to in-state tuition rates is on the applicant for such classification. who must show his or her entitlementby the preponderance (the greater part) of the residentiary information.
Initiative. Being classified a resident for tuition purposes is contingent on the students seeking such status and providing allinformation that the institution may require in making the determination.
Parents’ Domicile. If an individual. i1respective of age. has living parent(s) or court appointed guardian of the person. the domicileof such parent(s) or guardian is. prima facie. the domicile of the individual; but this prima facie evidence of the individual’s domicilemay or may not be sustained by other information. Further. non-domiciliary status of parents is not deemed prima facie evidence ofthe applicant child’s status if the applicant has lived (though not necessarily legally resided) in North Carolina for the five yearspreceding enrollment or registration.
Effect of Marriage. Mairiage alone does not prevent a person from becoming or continuing to be a resident for tuition pulposes. nordoes marriage in any circumstance insure that a person will become or continue to be a resident for tuition purposes. Marriage and thelegal residence of one’s spouse are. however. relevant information in determining residentiary intent. Furthermore. if both a husbandand his wife are legal residents of North Carolina and if one of them has been a legal resident longer than the other. then the longerduration may be claimed by either spouse in meeting the twelve month requirement for instate tuition status.
Military Personnel. Any active duty member of the armed services qualifying for admission to an institution of higher education butnot qualifying as a resident for tuition purposes shall be charged the in-State tuition rate and applicable mandatory fees forenrollments while the member of the armed services is abiding in this State incident to active military duty in this State. In the eventthe active duty member of the armed services is reassigned outside of North Carolina or retires. the member shall continue to beeligible for the in-State tuition rate and applicable mandatory fees so long as the member is continuously enrolled in the degree or
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other program in which the member was enrolled at the time the member is reassigned. In the event the active duty member of thearmed services receives an Honorable Discharge from military service. the member shall continue to be eligible for the in-Statetuition rate and applicable mandatory fees so long as the member establishes residency in North Carolina within 30 days after thedischarge and is continuously enrolled in the degree of other program in which the member was enrolled at the time the member isdischarged.
Any dependent relative of a member of the armed services who is abiding in this State incident to active military duty. as defined bythe Board of Governors of The University of North Carolina and by the State Board of Community Colleges while sharing the abodeof that member shall be eligible to be charged the in-State tuition rate. if the dependent relative qualifies for admission to aninstitution of higher education. The dependent relatives shall comply with the requirements of the Selective Service System. ifapplicable. in order to be accorded this benefit. In the event the member of the armed services is reassigned outside of North Carolinaor retires. the dependent relative shall continue to be eligible for the in-State tuition rate and applicable mandatory fees so long as thedependent relative is continuously enrolled in the degree or other program in which the dependent relative was enrolled at the timethe member is reassigned or retires. In the event the member of the armed services receives an Honorable Discharge from militaryservice. the dependent relative shall continue to be eligible for the in-State tuition rate and applicable mandatory fees so long as thedependent relative establishes residency within North Carolina within 30 days after the discharge and is continuously enrolled in thedegree or other program in which the dependent relative was enrolled at the time the member is discharged.
A person charged less than out-of—state tuition rate solely by reason of this section shall not. during the period of receiving thatbenefit. qualify for or be the basis of conferring the benefit of G.S. 116-143. 1.
Grace Period. If a person (1) has been a bona fide legal resident. (2) has consequently been classified a resident for tuition purposes.and (3) has subsequently lost North Carolina legal residence while enrolled at a public institution of higher education. that personmay continue to enjoy the in-state tuition rate for a grace period of twelve months measured fi‘om the date on which North Carolinalegal residence was lost. If the twelve months ends during an academic term for which the person is enrolled at a State institution ofhigher education. the grace period extends. in addition. to the end of that term. The fact of marriage to one who continues domicileoutside North Carolina does not by itself cause loss of legal residence marking the beginning of the grace period.
Minors. Minors (persons under 18 years of age) usually have the domicile of their parents. but certain special cases are recognized bythe residence classification statute in determining residence for tuition purposes.

a) If a minor’s parents live apart. the minor’s domicile is deemed to be North Carolina for the time period(s) that either parent.as a North Carolina legal resident. may claim and does claim the minor as a tax dependent. even if other law or judicial actassigns the minor’s domicile outside North Carolina. A minor thus deemed to be a legal resident will not. upon achievingmajority before enrolling at an institution of higher education. lose North Carolina legal residence if that person ( 1) uponbecoming an adult “acts. to the extent that the person’s degree of actual emancipation permits. in a manner consistent withbona fide legal residence in North Carolina" and (2) “begins enrollment at an institution of higher education not later thanthe fall academic term following completion of education prerequisite to admission at such institution.”b) If a minor has lived for five or more consecutive years with relatives (other than parents) who are domiciled in NorthCarolina and if the relatives have functioned during this time as if they were personal guardians. the minor will be deemed aresident for tuition purposes for an enrolled term commencing immediately after at least five years in which thesecircumstances have existed. If under this consideration a minor is deemed to be a resident for tuition pulposes immediatelyprior to his or her eighteenth birthday. that person on achieving majority will be deemed a legal resident of North Carolina ofat least twelve months duration. This provision acts to confer in-state tuition status even in the face of other provisions oflaw to the contrary; however. a person deemed a resident of twelve months duration pursuant to this provision continues tobe a legal resident of the State so long as he or she does not abandon North Carolina domicile.
Lost but Regained Domicile. If a student ceases enrollment at or graduates from an institution of higher education while classifiedas a resident for tuition purposes and then both abandons and re-acquires North Carolina domicile within a twelve month period. thatperson. if he or she continues to maintain the reacquired domicile into re-enrollment at an institution of higher education. may re-enroll at the instate tuition rate without having to meet the usual 12-month durational requirement. However. any one person mayreceive the benefit of this provision only once.
Change of Status. A student admitted to initial enrollment in an institution (or permitted to enroll following an absence from theinstitutional program which involved a formal withdrawal from enrollment) must be classified by the admitting institution either as aresident or as a nonresident for tuition purposes prior to actual enrollment. A residence status classification once assigned (andfinalized pursuant to any appeal properly taken) may be changed thereafter (with corresponding change in billing rates) only atintervals corresponding with the established primary divisions of the academic year.
Transfer Students. When a student transfers from one North Carolina public institution of higher education to another. he or she istreated as a new student by the institution to which he or she is transferring and must be assigned an initial residence statusclassification for tuition pinposes.
Tuition of certain teachers. Any teacher or other personnel paid on the teacher salary schedule who ( 1) has established legalresidence (domicile) in North Carolina and (2) is employed full-time by a North Carolina public school. shall be eligible to becharged the in-state tuition rate for courses relevant to teacher certification or to professional development as a teacher.
UNC System Employees. A person who is a full-time employee. in a permanent position. of The University of North Carolina. or isthe spouse or dependent child of a full-time employee. in a permanent position. of The University of North Carolina. and who is a
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legal resident of North Carolina, qualifies as a resident for tuition purposes without having maintained that legal residence for atleast 12 months immediately prior to his or her classification as a resident for tuition pulposes.
Note: General Statue (G.S.) 116143.1 is the prevailing statute governing residence status classification. Copies of theapplicable law and of the implementing regulations are available for inspection in the Office of Undergraduate Admissions,203 Peele Hall. This information is subject to change.

FINANCIAL AID
To be considered for financial assistance by the Office of Scholarships and Financial Aid, a student and his or her parents mustcomplete the federal government’s Free Application for Federal Student Aid (FAFSA). The FAFSA is available from high schoolguidance offices as well as the NC State Office of Scholarships and Financial Aid, or may be completed Via the web atwww.fafsa.ed. gov. This form must be submitted to the federal student aid processing center for evaluation of the family’s ability topay for educational expenses. Students who submit FAFSAs to the federal processor by March 1 for the upcoming academic year areconsidered on-time applicants and are given first priority for need-based scholarship and grant consideration.
By completing the FAFSA, undergraduates are given consideration for all forms of federal financial assistance, including the FederalPell Grant, as well as most types of state and institutional financial aid (except for departmental and university academic awards,which may require separate applications). Most financial aid awards are made based on the applicant’s financial need, satisfactoryacademic progress, and timely submission of the FAFSA. Determination of the applicant’s need is based on estimated educationalcosts as established by the Office of Scholarships and Financial Aid and a consideration of the family’s financial strength, asdetermined by the analysis of the FAFSA.
Aid is available on a non-discriminatory basis to all qualifying students. Financial aid awards are usually made in the form of“packages” which consist of a combination of gift aid (scholarships and grants), loans, and/or campus employment through theFederal Work-Study program. These aid packages include aid from all sources, including the federal government, state andinstitutional funds, and private entities. Students must reapply for aid each year, and renewal is based on continued financial need aswell as satisfactory academic progress as defined by the Policy on Satisfactory Academic Progress for Financial Aid Eligibility -ncsu.edu/finaid/pdf/satprorv.pdf
A brochure giving a detailed explanation of the aid application and financial aid award process, as well as types of aid available, maybe obtained from the Office of Scholarships and Financial Aid, 2016 Harris Hall, (919) 515-2421. Also, financial aid information isavailable Via the web at ncsu.edu/finaid.
Other Types of Scholarships and Financial Aid Services
Short-term Loans. Short-term loans are available in small amounts (usually not exceeding $100) to full time students with previousgood payment records. These loans are generally approved one day and distributed the following day, and are intended to providefinancial assistance to meet unexpected expenses. Short-telm loans must be repaid within 30 days or by the end of the term,whichever comes first.
Student Employment Service. The Office of Scholarships and Financial Aid coordinates an employment service to assist studentswith information about part-time academic year or summer employment possibilities. No particular academic or financialqualifications are required to obtain jobs on or off campus. (Note: Federal Work-Study jobs are need-based and are not included inthis listing). A current listing ofjob openings is maintained by the Office of Scholarships and Financial Aid and under studentemployment at ncsu.edu/finaid.

SCHOLARSHIPS
University Academic Scholarships for Entering Freshmen
Park Scholarships. ”America’s greatest resource is the youth of the land. An investment in the development of the talents andcapabilities ofhighly motivated young men and women is an expression offaith in thefuture ofthe State and Nation; it is also apublic service of untold value, through the provision of successive generations offirst-rate scientists, scholars, and leaders to servethe State and Nation.” - excerpt from proposal to establish the Park Scholarships
The Park Scholarships were established in 1996 at NC State University with the splendid Vision and significant financial commitmentof the Park Foundation of Ithaca, New York. The Scholarships celebrate the life of Roy H. Park, one of the University’s mostdistinguished alumni, and provide the full cost of education and related expenses, enrichment activities, and a stipend for a personalcomputer. The scholarship is awarded to entering freshmen from all over the country for undergraduate studies in any discipline atNC State. The first class of scholars began in the fall of 1996 with 25 freshmen. There are now about 200 Park Scholars on campuseach year. The Park Scholarships has become one of the most prestigious undergraduate scholarships in the United States, with justover $46 million committed to date by the Park Foundation.
Park Scholars are selected on the basis of merit, exemplary character, exceptional potential for leadership and the sense of promisethat they may one day make contributions of enduring importance to the betterment of the human condition. The goal of the selection
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process is to identify young people with demonstrated high achievement and leadership as well as those with unusual aptitudes.uncommon talents, and special gifts of creativity or entrepreneurial acumen.
Currently about 50 Park Scholarships are awarded per year, totaling about $3.5 million. Two-thirds of the scholarships (35) areawarded to North Carolina residents and one-third (15) to residents of other states. The awards are renewable contingent on highstandards for the Scholars’ academic achievement. commitment to the program ideals and personal conduct. Candidates must be U.S.citizens to be eligible for the Park Scholarships; permanent residents are ineligible. The Park Scholarships application is deliveredonline. For more information on how to apply. visit www.ncsu.edu/park_scholarships.
Caldwell Fellow Scholarships. Caldwell Fellow Scholarships are the oldest merit-based scholarship program at NC State and theonly university-wide academic award for first year students at NC State. The scholarship fills the unique niche of identifying anddeveloping talented students with a proven record of academic success and service at NC State. A select group of twenty-five newFellows receive a financial award that includes three years of an annual tuition stipend. as well as self-development stipends forexperiences in study abroad. professional development. leadership development and service. The scholarship value is in excess of$20,000 over three years.
The application period for selection begins in January of each year. after a student’s initial semester at NC State is complete. Theprogram actively seeks applicants from all colleges at NC State. The rigorous selection process begins with a student’s academiceligibility (a minimum 3.25 NC State gpa) and completion of application materials. available at the website:www.ncsu.edu/caldwell. Folder reviews by campus faculty and program alumni determine the semi-finalists who are invited tointerviews in mid-February.
The Caldwell Fellows Scholarship Program was created to honor the legacy of John T. Caldwell and to carry out his spirit and ideals.As Chancellor of NC State for 16 years. he presided over the university as a servant leader: inspiring excellence. modeling moralbehavior and marshaling the strengths of the entire campus to further the common good. Guided by a deep respect for the potentialinside every individual. he held a vision of NC State as a place where young people could find and refine their unique capabilities andpotential. The Caldwell endowment is the university-wide merit-based scholarship funded by alumni and supporters ofNC State. Theendowment is held by the NC State Alumni Association.
The Caldwell Fellows are also part of the NC Fellows Program. originally known as the Richardson Fellows Program. established in1968 by Smith Richardson of the Richardson Vicks C01poration. Concerned for the state’s futLu‘e leadership. Mr. Richardsonestablished Fellows Programs on North Carolina campuses and charged them with developing leadership in their promising students.Caldwell Fellows and UNC-CH Fellows maintain close ties and are affiliated with the internationally acclaimed Center for CreativeLeadership, also created by the Smith Richardson Foundation.
The Caldwell Fellow Scholarship Program has a rich thirty-five year history with over 950 distinguished alumni.
University Wide Academic Scholarships. NC State offers competitive scholarships for entering freshmen in an effort to recognizeand encourage exceptional academic ability and talent. Selection is merit-based and not restricted by major. For more information onhow to be considered, visit ncsu.edu/finaid/scholarshipresources.htm.
University Need-Based Academic Scholarships. NC State offers scholarships to students who are deemed academicallycompetitive. exhibit special talents or characteristics. and demonstrate financial need. Selection criteria may be specific to county ofresidence or major. To be considered. all students must apply for financial aid by submitting the Free Application for Federal StudentAid (FAFSA) by March 1. For additional application information. please visit ncsu.edu/finaid/scholarshipresources.htm.
Chancellor’s Leadership Scholarship. Entering freshmen who have financial need and demonstrated leadership experience orpotential are encouraged to apply for this award. Applications may be requested from the NC State Office of Scholarships andFinancial Aid.
College Based Scholarships. Scholarships. funded by alumni. friends of the university. college foundations and industry areavailable to entering freshmen as well as continuing students. Scholarship amounts and criteria vary. Scholarship committees withineach college are responsible for scholarship decisions. Consult the Dean’s Office or specific college or department website todetermine if a separate application is required.
Outside/Private Scholarships. NC State encourages students to search for scholarships offered by agencies not affiliated with theuniversity. Many organizations offer awards based on place of residence. background. professional affiliations and/or field of study.Students should search and apply for outside scholarships independently. There are many free online scholarships search sites. Inaddition. book listings are available in bookstores and libraries. Visit ncsu.edu/finaid/scholzu'shipresources.htm for additionalinformation and recommended search sites.
University Academic Scholarships for Continuing Students
University Need-Based Academic Scholarships. NC State offers scholarships to students who are deemed academicallycompetitive. exhibit special talents or characteristics. and demonstrate financial need. Selection criteria may be specific to county ofresidence or major. All students who apply for financial aid by submitting the Free Application for Federal Student Aid (FAFSA) byMarch 1 will automatically be considered for these scholarships. For additional application information. please visitncsu.edu/finaid/scholarshipresources.htm
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College Based Scholarships. Scholarships, funded by alumni, friends of the university, college foundations and industry areavailable to entering freshmen as well as continuing students. Scholarship amounts and criteria vary. Scholarship committees withineach college are responsible for scholarship decisions. Consult the Dean’s Office or specific college or department website todetermine if a separate application is required.
Outside/Private Scholarships. NC State encourages students to search for scholarships offered by agencies not affiliated with theuniversity. Many organizations offer awards based on place of residence, background, professional affiliations and/or field of study.Students should search and apply for outside scholarships independently. There are many free online scholarships search sites. Inaddition. book listings are available in bookstores and libraries. Visit ncsu.edu/finaid/scholarshipresources.htm for additionalinformation and recommended sites.

REGISTRATION
{‘1 Registration is conducted using Pack Tracks, Registration and Records’ online student servicesapplication. Pack Tracks is available from the Registration and Records’ websitewww.ncsu.edu/registrar. This website contains all the necessary instructions for completingP$)C registration. A Schedule of Courses for each semester is also available online prior to the beginning ofk the registration period.
Trac b . . .Registration cons1sts of three steps: (1) meeting with advisers to determine course requirements and toobtain a Personal Identification Number (PIN); (2) registering for courses using the Pack Trackssystem; and (3) paying tuition, fees, and all other debts to the university by the established deadlines.Advising and registration dates and deadlines are published on the web each semester.

For more information, contact:
Department of Registration and Records phone: (919) 515-25721000 Harris Hall fax: (919) 515-2376Box 7313, NC State University e-mail: rr_comments@ncsu.eduRaleigh, NC 27695 website: www.ncsu.edu/registrar
Cooperative Registration Programs
Two registration programs were developed for the purpose of fostering cooperative educational activities. Under these programsstudents have the opportunity to register for courses at other institutions and to participate in cooperative library arrangements andjoint student activities. For more information. Visit www.ncsu.edu/registrar/cooperative.
Inter-institutional Registration ProgramThe Inter-Institutional Registration Program is a voluntary organization comprised of NC State, Duke, North Carolina CentralUniversity, University of North Carolina at Chapel Hill, University of North Carolina at Charlotte, and University of North Carolinaat Greensboro for the purpose of developing and conducting cooperative educational activities. The program provides the opportunityfor students to enroll at another institution for a course accepted for their program of study and not offered on their home campus.Other activities include a cooperative library arrangement, joint student activities, and faculty cooperation and interchange. Interestedstudents should contact the Inter-institutional Coordinator at (919) 515-2572 or Visit www.ncsu.edu/registrar/cooperative.
Cooperating Raleigh CollegesThe Cooperating Raleigh Colleges Program (CRC) is a voluntary organization comprised of NC State, Meredith College, PeaceCollege, St. Augustine’s College, and Shaw University for the purpose of developing and conducting cooperative educationalactivities within the Raleigh area. The course taken at the Visited school must be a course that is required but not offered through NCState. Men may not register for courses at Peace College. Interested students should contact the Inter-institutional Coordinator at(919) 515-2572 or Visit www.ncsu.edu/registrar/cooperative.
Veterans Affairs
NC State University is approved to administer veterans benefits to eligible students. The Veterans Affairs Office is located inRegistration and Records, 1000 Harris Hall. Students who are eligible to receive veterans benefits should contact the NC StateCertifying Official at (919) 515-3048 or veterans_affairs@ncsu.edu. For more information see the VA website atwww.ncsu.edu/registrar/va.
Schedule Revision (drops and adds)
Note: NC State University policies, rules and regulations are updated and reviewed as the need arises. For the most currentinformation regarding this section, please visit the following website:www.ncsu.edu/policies/academic_affairs/pols_regs/REG205.00.3.php.
Courses may be added during the first week of a regular semester without permission of the instructor and during the second weekwith the permission of the instructor. For specific deadlines, Visit www.ncsu.edu/registrar/calendars.

23



North Carolina State University
Courses may be dropped without regard to course load during the first two weeks of a regular semester. During weeks three throughsix of a semester, full-time undergraduate students who wish to drop courses at any level and whose academic load would thereby fallbelow the twelve hour minimum course load may do so only for documented medical reasons or other verified, unforeseen groundsof personal or family hardship.
Exceptions to the drop policies require the recommendation of a student’s adviser, the departmental coordinator of advising or thedepartmental head, and approval by the student’s dean.
Students who wish to drop all courses for which they are enrolled, must withdraw from the university for the remainder of thesemester or summer session in which they are enrolled. A degree student who finds it necessary to drop all courses will initiatewithdrawal from the university at the Counseling Center, Student Health Center, 2815 Cates Avenue, second floor.

UNIVERSITY HOUSING
Eligibility
To be eligible to live in University Housing during the fall and spring semesters, undergraduate students must be enrolled in at leastnine credit hours. Students, who must drop below these minimum requirements during the semester, should contact UniversityHousing to request an exception. During the summer sessions, housing is provided for any enrolled student as space permits.
For more information about campus housing, contact University Housing online at www.ncsu.edu/housing, Visit 1112 Pullen Hall, orcall (919) 515-2440.
Residence Halls
University Housing operates twenty residence halls across campus for almost 7,000 students. A variety of residential options areavailable to accommodate diverse student interests and needs. Each hall is different, with amenities such as computer labs, laundryrooms, kitchens, and multi-purpose rooms. Specific information along with Virtual tours of each hall can be found on the UniversityHousing website at www.ncsu.edu/housing.
Wolf Village Apartments
Wolf Village is an exciting on-campus apartment community for 1,200 NC Statejuniors, seniors and graduate students. Each fully furnished four-bedroomapartment contains two full bathrooms, four single bedrooms with double beds,living room, kitchen, washer/dryer, and cable TV in the living room and high-speedInternet access in each room. Wolf Village features a fitness room, computer lab,convenience store, volleyball courts, and Wolfline bus stops. For additionalinformation please Visit www.ncsu.edu/housing/apartments or call (919) 513-9653.
Western Manor Apartments
Western Manor Apartments provides 118 apartments (studio, one-bedroom, and two-bedroom units) for juniors, seniors and graduatestudents. The apartments are located at 2300 Avent Ferry Road near NC State’s Centennial Campus and the Mission ValleyShopping Plaza with easy access to the Wolfline and CAT bus lines. All apartments have electric heat, 24-hour emergencymaintenance, a coin-operated laundry on the premises and are unfurnished. Water, sewage, and trash removal are provided as part ofthe rent. An office is located on-site for convenience and easy response to any issue. For more information about apartmentavailability, contact Western Manor Apartments at (919) 513-0599 or Visit the website www.ncsu.edu/housing/apartments.
Edward S. King Village (ES King Village)

fl ES King Village is a community of 295 apartments (studio, one-bedroom, and two-bedroom units) thatserves NC State’s married, graduate, and non-traditional undergraduate students. With a diversemulticultural environment, residents are given the opportunity to experience the world in their ownbackyard. At ES King Village, community and convenience combine in an environment that nurturesacademic success and provides for the needs of both students and families.
V The apartments provide easy access to the Wolfline (campus bus) and city bus stop, are within walkingdistance of grocery stores, restaurants, and are zoned to a quality elementary school. The office is7 7 ' located in the ES King Village Commons which also contains a multi-purpose room, kitchen, TV
—lounge, and gameroom.
The staff and the Village Council implement programs and activities for students, spouses, and children. For more information aboutapartment availability, contact ES King Village at (919) 515 -2430 or Visit the website www.ncsu.edu/housing/eskingvillage.
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Off-Campus Housing
University Housing maintains self-help listings of off-campus apartments. rooms. and houses for rent. These listings are available inthe University Housing Office. 1112 Pullen Hall. during the hours of 8:00 a.m. - 5:00 pm. Monday through Friday.
Living and Learning Villages
University Housing believes that learning doesn’t take place solely in the classroom, and that we have a responsibility to enhance andfacilitate our students’ educational opportunities. Our living and learning Villages provide an environment in which students canpursue their academic goals in close partnership with mentors. professors. and others who share the same interests. Following arebrief descriptions of our Villages. For more information on each Village. please Visit our website at www.ncsu.edu/housing.
Alexander Global VillageThe Alexander Global Village introduced international students to American culture. exposes American students to other culturesand makes the entire community aware of global issues. Students who choose to live in the Alexander Global Village are thoseinterested in living and interacting with people from differing backgrounds. experiences. countries. and viewpoints. Thecommunity’s focus is one of global awareness. understanding. and experience. The program features the pailing of Internationalstudents and American students as roommates. provides Student Ambassadors to assist in acclimating international students toAmerican culture. an educational programming series on cultures of the world. discussion programs focusing on global awarenessissues. and a partnership with the College of Humanities and Social Sciences (CHASS) to bring faculty into the community fordiscussions. lectures. and trips. These activities. in addition to an active and enthusiastic resident population. make Alexander Hall anexciting place to live. For additional information. please Visit the website at www.ncsu.edu/housing/communities/agv.
Arts VillageCo-sponsored by University Housing and ARTS NC STATE. the Arts Village unites students from various personal and academicbackgrounds who have a passion for the arts and exposes them to theatre. Visual arts & crafts. music and dance. The Arts Village willprovide students with significant and exciting opportunities to develop their creativity. engage with the arts on campus and in thecommunity. interact with NC State faculty and staff. and serve as a creative resource for the campus community as a whole.Residents of the Arts Village attend ARTS NC STATE and Raleigh art performances/events. participate in guest artist pre-showdiscussions. are introduced to the business aspect of producing. art performances/events are provided with outlets for personalcreativity such as hands on sessions at The Crafts Center. reserved practice room in Price Music Hall. theatre and choreographyworkshops. and receive priority seating in some arts related academic classes. The Arts Village provides a unique opportunity forstudents to develop what we hope will be a lifetime appreciation for the Arts! For additional information. please Visit the website atwww.ncsu.edu/housing/communities/arts.
First Year College VillageThe First Year College (FYC) enables students to enter the University without immediately declaring a major. allowing a year forguided inquiry and exploration before a major is declared. Students who enroll in FYC will live in the FYC Village located in Tuckerand Owen Residence Halls and will have the benefits of a more enhanced living/learning experience. This Village offers a close-knit.supportive environment and opportunities for friendships. academic development. and recreation within an intellectually challengingcommunity. For additional academic support. all First Year College Academic Adviser offices are located in the adjacent First YearCollege Commons. The new commons also houses the 24 hour service desk. classrooms. and a computer lab. For more informationabout the First Year College Village. please Visit: www.ncsu.edu/fyc/prospective/Village or www.ncsu.edu/housing/communities/fyc.
Students Advocating for Youth (SAY) VillageThe Students Advocating for Youth (SAY) Village. located in Syme Residence Hall. is a partnership between the College ofEducation and University Housing where students can help better the lives of young people. No matter what your career - lawyer.teacher. doctor. psychologist. engineer or entrepreneur - it doesn’t matter. Advocating for youth spans may fields of study. We arelooking for students who have an interest in contributing to the community. the university. and the lives of youth. The SAYresidential Village is committed to providing future advocates and educators with the resources. skills and support to becomesuccessful youth advocates and critical thinkers in a multi-cultural society. Students will benefit from faculty advisers. residentmentors. field trips and interaction with under-represented students both in and out of educational settings. For additionalinformation. please Visit the website at www.ncsu.edu/housing/communities/say.
University Honors VillageLive. Create. Inquire. Discover. Learn. The philosophy of the University Honors Village demonstrates the exceptional blendingbetween academic and student life at NC State. The University Honors Village. a partnership between the University HonorsProgram and University Housing. is housed in the Quad residence halls of Bagwell and Becton. Upper division Honors Mentorsserve the residents of this Village assisting with all aspects of Village life. The Honors Mentors along with the Village ResidentAdvisers plan and implement activities such as cultural events. camping trips. and faculty speakers. With the University HonorsProgram offices located in the adjacent Clark Hall. the Quad environment is a natural fit for this Village. The Honors VillageCommons enhances this living and learning environment by providing programming and educational space. a computer lab. aconvenience store. and a twenty-four hour service desk that make this a true community to call home during your time at NC State.More information about the University Honors Village can be found online at www.ncsu.edu/housing/communities/honors.
University Scholars VillageCentered in Sullivan Hall and based on a partnership between the University Scholars Program (USP) and University Housing. theScholars Village offers students access to a range of social. service. leadership development and educational programming thatproduces a Vibrant and engaging living-learning community. Much of this programming—including dinner with alumni. conversations
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about current events and presentations by NC State faculty members - is designed and implemented by Scholars Village Assistants,upper division students who live in the Village and serve all of its residents. Additionally, the student Scholars Council a1ra11ges anannual semiformal, an end of the year picnic, fruit and bagel nights during final exams, and many other fun activities for Villageresidents. The USP Offices and a Scholars Lounge are located in the Village.For more information, Visit www.ncsu.edu/housing/communities/scholars or www.ncsu.edu/univ_scholars.
Women in Science and Engineering VillageThe Women in Science and Engineering (WISE) Village is a living and learning community designed especially for first and second-year women in the colleges of Agriculture & Life Sciences, Engineering, Natural Resources, Physical & Mathematical Sciences, andTextiles. These women represent a variety of disciplines within the five colleges. WISE provides women mathematicians, scientistsand engineers the opportunity to network with each other in the classroom and beyond. The WISE Village features study groups, peerand professional mentoring, a speaker series, social and cultural events, opportunities for leadership and professional development,and more! Peer mentors live in the Village and help the first-year women to get acclimated to NC State and to be academically andpersonally successful. For more information, please Visit www.ncsu.edu/housing/communities/wise.

HONORS AND SCHOLARS PROGRAMS
University Honors Program
The University Honors Program (UHP) is a highly selective program of great expectations. The program exists to encourage andenable outstanding students to engage in research and scholarship in their chosen discipline. It is an opportunity for motivatedstudents to craft for themselves a unique undergraduate education that draws on the full range of opportunities that exist at a majorresearch, land-grant university such as NC State. Undergraduates can pursue research and scholarship in any discipline. In fact, thereare students from every undergraduate college at NC State in the UHP.
Application to the University Honors program is by invitation only. Incoming freshman are invited to apply after they have beenaccepted to the University. All invitations are issued on a rolling basis from mid-January through late February. If you do not receivean invitation, but believe you are a strong candidate for the University Honors Program, you can contact us and request an invitationto apply. Admission is competitive and based on evidence of motivation to pursue research and scholarship in the discipline,academic achievement, extracurricular activities, and om~ desire to maintain an Honors community that includes students from avariety of backgrounds and academic majors. Priority consideration is given to students who apply to the University by the earlyadmission deadline. CLurent NC State students may also be invited to apply following the first and second semesters of theirfreshman year.
University Honors Program students are required to take four HON seminars (generally one per semester in their first two years),which feature inquiry-guided learning and cross-disciplinary approaches, and are taught by some of the most innovative professors atNC State. These seminars are designed to help students see how knowledge is generated, to think about the ethical, historical, andsocietal implications of new knowledge, and to think across disciplinary boundaries. The UHP also offers experimental learningcourses that enable them to earn credit for activities such as working with a faculty member on a project or with a local museum tocreate educational materials for a new exhibit. All UHP students culminate their undergraduate careers with a two-semester capstoneproject- working with a faculty member or other campus or local professionals to pursue an independent project in their discipline.
The University Honors Program cooperates with University Housing to offer the University Honors Village, a living-learningcommunity located in the historic and recently renovated Quad residence halls on East Campus. The Honors Village gives ourstudents the opportunity to live with other highly motivated students, to participate in informal learning activities such as trips, groupdiscussions, and social events, and to benefit from the advice and guidance of the Honors Village Fellows, experienced UHP studentswho work with the incoming students.
The Honors experience at NC State includes Honors programs located in the colleges and departments. Students are invited toparticipate in these programs at various times, depending upon the specific program (generally the second semester of the sophomoreyear or first semester of the junior year). Many of the students in the University Honors Program are also participants in one or moreof the college or departmental Honors programs.
University Scholars Program
“Man ’s mind stretched to a new idea, never goes back to its original dimension. -0liver Wendell Holmes
Holmes was right, of course, and the University Scholars Program (USP) of North Carolina State University accepts this dictum as achallenge: To provide promising, academically talented students with a variety of mind-stretching and unique educationalexperiences, both in and outside of the classroom, and to encourage these outstanding students to perform at the highest level ofachievement of which they are capable.
Cosponsored by the Division of Student Affairs and the academic colleges for over twenty-five years, the USP combines specialcourses offered by the various academic departments with a series of cocun‘icular and extracurricular opportunities.
Students in the USP may enroll in special sections of courses offered by departments for University Scholars and other high-achieving students. These sections frequently have lower enrollments and are taught by instructors known for their excellence inteaching. All of these classes fulfill requirements for graduation from NC State, thus students are not required to take additional
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courses in order to participate in the USP. To ensure that University Scholars are able to register for their required Scholars Forumand these special courses, USP participants receive “Scholars Advanced Scheduling” privileges.
Academic work in the Scholars Program is complemented and enriched by a series of special events called the Scholars Forum.These weekly activities are intended to broaden each student’s personal. professional. and cultural horizons. Forum events includeaddresses by major public figures. conversations with distinguished faculty members, debates and discussions on significant publicissues. and visits to museums and historic sites. They also include introductions to cultural activities. viewing of significant films. andexplorations of opportunities open to students for personal growth and foreign study.
From bluegrass to opera. musical comedy to Shakespeare. and foreign films to international dinners. University Scholars have accessto a range of cultural opportunities. provided free through the program. Educational field trips extend the outreach of the ScholarsForum across North Carolina and into other states. Visits to internationally renowned research centers and local museums. hikesthrough local nature preserves. wafting trips down nearby rivers to investigate local flora and fauna. overnights trips to historic andcultural centers (Washington. DC. Charleston. SC. and Richmond. VA. for example) are regularly included as part of the ScholarsForum Series. Students may also choose to participate in the USP Book Club or weekly USP Current Events Discussion Series. orattend a specially selected USP Film Series. University Scholars also have the opportunity to participate in the USP OutdoorLeadership Series. The series develops leadership skills through rock-climbing. white-water rafting. canoeing. hiking. camping andother outdoor activities. Additionally. the Scholars Council. the student representative body for the USP. plans a variety of socialactivities and special trips for University Scholars. and arranges for USP students to participate in worthwhile community servicepr0jects.
To foster community and to promote student learning and socialization. University Scholars are invited and encouraged to live in the“Scholars Village” which is located in Sullivan Residence Hall. Sullivan is the home to approximately 450 University Scholars.Located on NC State’s West Campus. Sullivan has its own 24-hour Help Desk and a 24-hour computer lab is located near the largestdining hall on campus. a campus convenience store. and Lee athletic field. One of the most active residence halls on campus. Sullivanis home to award-winning educational. social. and service programming provided by the Sullivan Hall Activities Council (SHAC)and the USP Scholars Council. The University Scholars Program Offices and the Scholars Lounge are conveniently located insideSullivan Hall.
For more information concerning the USP. contact: University Scholars Program. Box 7316. NC State University. Raleigh. NC27695-7316. phone: (919) 515-2353. fax: (919) 515-7168; e-mail: university_scholars@ncsu.edu or visit University ScholarsProgram website at: www.ncsu.edu/univ_scholars.

SPECIAL ACADEMIC PROGRAMS
National Student Exchange Program
The National Student Exchange (NSE) Program at NC State offers students a wonderful and economical opportunity to study atanother university in the United States. while retaining full-time status at NC State University. Over 190 campuses are available forexchange. from Hawaii to Maine. Depending upon the college where students choose to study. tuition and fees may be paid directlyto NC State or to the host campus at the host campus in-state rate. Students may participate in the exchange for a semester oracademic year. but not summer sessions only. Exchanges are not contingent on 1:1 exchange ratio. Eligible students must be full-time undergraduates with a minimum 2.50 grade point average. enrolled full-time the semester before the exchange and be selectedby a committee. For further information. contact the NSE office in 4130 Talley Student Center. (919) 513-1820. or visit the NationalStudent Exchange website: www.ncsu.edu/nse and www.nse.org.
Non-Degree Certificate Programs
Non-degree certificate programs are presc1ibed sets of regular academic courses which offer limited but stluctured continuingeducation opportunities. Many are designed expressly for Lifelong Education students. Satisfactory completion of the presc1ibedcourses is recognized by the issuing of a certificate from the department or college that offers that program. Course deliverymechanisms differ by program. Some programs utilize on-campus instruction. while others utilize Internet or videocassette delivery.The inventory of available programs changes over time in response to changing continuing education needs. The following is asample of available programs: Computer Programming. Geographic Inf01mation Systems. Training and Development. ProfessionalWriting. and Textiles. Several programs are designed for students who already possess a bachelor’s degree.
For information concerning enrollment requirements and prescribed courses for a particular certificate program. consult thedepartment or college offering that program or contact Credit Programs; (919) 515-3154.
The Peer Mentor Program
The Peer Mentor Program (PMP) is a student advisory program that targets first-year African American. Native American. andHispanic students. The program. founded in 1982. recognizes the challenges first-year students face as they embark upon this newand vastly different segment of their lives. PMP acknowledges the complexity of this situation for minority students. particularly on apredominately white campus. The primary objective of the Peer Mentor Program is to ease this situation by contributing to and aidingin the adjustment of these students to the academic. emotional and social aspects of college life. From a broadened perspective. theprogram aims to increase and maintain the enrollment and retention of minority students. ensuring that each student maximizes his/her potential.
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African American, Native American, and Hispanic upperclassmen are selected as mentors through an application and interviewprocess and are subsequently paired with one to three first-year students. In general, the mentor maintains close contact throughoutthe year with his/her mentee(s) and acts as a “big brother/sister,” advisor and oftentimes, as a friend. Whenever possible, freshmenare paired with upperclassmen enrolled in the same major and/or college. Through training seminars, a mandatory course andpersonal experience, peer mentors are prepared to assist first-year students with problems, questions and situations that may arise, orrefer them to the appropriate university resotu‘ces. Ultimately, the peer mentor works to ensure a smooth transition from high schoolto the college environment. Though it is impossible to determine all of the many benefits of the program for each individual, the PeerMentor Program remains rewarding, both intrinsically and extrinsically, for first-year students as well as mentors.
This program is coordinated by The Department of Multicultural Student Affairs, call (919) 515-3835 for more information.
Supplemental Instruction
Supplemental Instruction (SI) is a series of weekly review sessions for students in selected sections of historically difficult courses. SIis provided for all students who want to improve their understanding of course material and improve their grades. At each session,students are guided through material by an SI leader, a competent student who has previously taken the course. Three or four sessionsare offered at various times each week, usually during the late afternoon and early evening. Attendance is voluntary. A schedule ofsessions can be found on the SI website www.ncsu.edu/si.

INTERNATIONAL PROGRAMS AND ACTIVITIES
International Students
The Office of International Services (OIS) is charged with meeting the immigration advising and cross-cultural programming needsfor the university's 2,000 international students and 300 J-1 Exchange Visitor scholars who come from more than 110 differentcountries. Services provided by OIS include advising students and scholars on immigration regulations and university policies:authorizing certain types of on or off-campus employment authorization for F-1 and J-1 Visa holders; and providing culturalprograms designed to enrich the culttu'al and academic experience of international community: New Intemational StudentOrientation, Culture Corps, I-SSERV volunteer program, English Conversation Club, cultural diversity workshops, and otherprograms. New international students are required to participate in New International Student Orientation and to check-in with OISupon arrival. OIS also provides opportunities for US. students to get involved in the international community at NC State by invitingparticipation in various cross-cultural programs such as volunteering at orientation, English Conversation Club, InternationalFriendship Program, etc.
International applicants must apply to the Admissions Office by the stated deadlines and must meet all the necessary requirements foradmission. In addition, international applicants must meet certain language and financial criteria (see the TOEFL and FinancialInformation sections under Freshman Admission).
The North Carolina Global Training Iniative (GTI) sponsors several short-term certificate programs that international students maybe interest in. These full-time non-degree study programs allow international students to study at NC State for one semester in orderto learn about US. culture and education, improve their English, take undergraduate courses in their field of study back home,prepare for possible graduate study in US, experience life in Raleigh, and perhaps engage in a part-time internship on or off campus.Please call 919.513.0105 or Visit us on the web at www.ncsu.edu/gti for more information.
Outline of minimum immigration requirements for F-1 and J-1 students:

Keep all immigration documents cturent (passport and I-20 or DS-2019)Maintain full-time enrollment every semester (12 hotu‘s/semester for undergraduates)Make good academic progress toward your degreeDo not work or intern off campus without prior written approval from OISDo not work on campus more than 20 hours in any one week during the semesterUpdate any address change in Pack Tracks within ten days of movingUpdate OIS immediately of any change in name, Visa status, or marital statusConsult with an OIS adviser BEFORE changing curriculum/majors, withdrawing, dropping below full-time, transfelring toanother school/program, etc.Purchase and maintain the NC State University Student Health and Accident InsuranceBe sure to keep your passport and recently signed Visa certificate (I-20 or DS-2019) with you when you travel abroad. Consultwith an OIS adviser about Visa and travel questions
Further information about immigration requirements and restrictions are detailed on the 018 website. For individual advising, pleasecall (919) 515-2961 to make an appointment with an adviser.
Office of International Services (OIS) phone: (919) 515-2961320 Daniels Hall, 101 Lampe Drive e-mail: ois@ncsu.eduCampus Box 7222 website: www.ncsu.edu/oisss/NC State UniversityRaleigh, NC 27695-7222
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Summer Institute in English for Speakers of Other Languages
The Summer Institute in English for Speakers of Other Languages is a five-week, intensive English language program for studentsfrom other countries. It is especially good for students fi'om other countries who intend to pursue university studies or specializedtraining programs in the United States in the fall. The institute, which is jointly sponsored by the Department of Foreign Languagesand Literatures and the Division of Continuing Education, is held from early July to early August each summer. It is designed toprovide students with intensive instruction and practice in the use of the English language. Emphasis is on developing integrated oraland written skills in English.
The institute also offers orientation to American life and institutions to give students insight into life in the United States and to helpthem to adjust to the new environment. There are films and field trips to places of historic, cultural, and scenic interest. Prospectivestudents usually have studied English and have some experience with spoken English prior to enrolling in the institute. However, alllevels from beginners to advanced are welcome. Admission to the institute does not imply admission as a degree candidate at NCState or any other campus of the University of North Carolina System.
The TOEFL (Test of English as a Foreign Language) is administered to students who wish to take it at the end of the program. Sincethis is an institutional administration of the test, scores are only accepted by the Admissions Office and Graduate School at NC State.For information, contact Dale Mackey at (919) 513-0886 or dale_mackey@ncsu.edu.
Alexander Global Village
The Alexander Global Village (located in Alexander Residence Hall) is a residential option for students who wish to live in a diverseand exciting environment. The community is comprised of students from over 20 countries with diverse backgrounds, experiences,and Viewpoints. The overall focus is one of global awareness, understanding, and experience. It is typical to find students cookingnative foods in the community kitchen and conversing in native languages while educating others about their cultures. ResidentAdvisers (RAs), Alexander Ambassadors (AAs), and Hall Council members are active in planning programs and activities thatdevelop the community, such as cultural dinners, international movie nights, topical discussions with faculty, and excursions aroundRaleigh and beyond.
Alexander Global Village (AGV) strives to introduce International students to American culture, expose American students to othercultures, and make the entire community aware of global issues. Space is limited to 163 beds, so students must complete anapplication for acceptance into AGV. Any NC State student may apply to live in AGV; assignments are made on a first come, firstserved basis with a number of beds held for our International Study Abroad students. Our aim is to have equal representation of theInternational student population and the American student population living in AGV. To enhance the experience, Internationalstudents and American students are paired to live together as roommates. The majority of residents in AGV are upper division andgraduate students, although freshmen are welcome to apply and will be paired with other non-international freshmen.
Students choosing to live in AGV are expected to be active participants, to initiate activities, and to be supportive of the programgoals. Students interested in applying or wanting additional information should Visit www.ncsu.edu/housing/communities/alexander.
Study Abroad
The Study Abroad Office assists students who would like to study or do an academic internship in another country. Opportunities areavailable for the summer, semester, or year. Many programs cost about the same as studying at NC State. The Study Abroad Officeadministers approximately $100,000 in campus-based scholarships for study abroad each year, in addition to national scholarshipcompetitions such as NSEP, IIE, and Gilman. Students may also use their financial aid to study abroad.
Study Abroad ProgramsStudy abroad allows students to take course work overseas in their major and/or minor field, and/or fulfill general educationrequirements. Spring break options are occasionally available for one credit, or integrated into a semester length course on campus.Most programs have no foreign language requirement. The Study Abroad Office will also assist students who wish to study on aprogram sponsored by another university or organization to obtain academic credit for such programs. NC State sponsored studyabroad options include:

Exchanges sponsored by NCSU, The University of North Carolina Exchange Program (UNCEP), and the InternationalStudent Exchange Program (ISEP) are available in Asia, Australia, Europe, North, Central, and South America, and the WestIndies. Students on these exchanges pay regular NC State tuition. Room and board costs vary, depending on the study abroadlocation. Requirements include a GPA of at least 2.75 (some exchanges require a 3.00) and at least intermediate level (through202) language proficiency for programs in which the language of instruction is not English.
Non-exchange study abroad programs are available as individual or group programs. Non-exchange - individualprograms offers students full immersion in the host culture where one enrolls directly into a foreign partner university throughits study abroad office. Students pay the host university’s tuition and fees, which may be most cost-effective for out-of—statestudents. Examples include direct enroll at some partner schools in Australia and at USFQ in Ecuador.
Non-exchange - group programs are arranged so that a group of students from NCSU go abroad and take classes together,often led by a faculty member. Examples of Non-exchange group programs include Semester in Spain, Semester in Florence,and Semester in Prague. Some programs offer homestays for increased cultural immersion, others place students in apartments orstudent residences with US. and international students. Requirements include a GPA of at least 2.75 (check NC State Study
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Abroad website for specific program GPA requirements) and completion of at least the 202 level of Spanish for the Ecuadorprogram.
NC State Group Summer or Break Study Abroad Programs, directed by NC State faculty, are offered during the summerevery year, and sometimes during spring/fall breaks. There are over 30 NC State sponsored programs offered each summer.Students on these programs pay a set program fee, which generally covers tuition, housing, some meals, and exctu‘sions,although the details vary from program to program. Eligibility requirements vary, but many programs are open to students ingood academic standing (2.0 GPA) who have completed the freshman year. Students typically earn 3 or 6 hours of credit onsummer programs. The programs below are scheduled for summer 2007. For the full list of programs for the current year contactthe Study Abroad Office at study_abroad@ncsu.edu or see the website studyabroad.ncsu.edu.

AfricaAccra, Ghana, West Africa. In this 5-week program, students will receive six credit hours from NC State University forthe courses “Ghanaian Culture and Society” and “Social and Psychological Issues in Contemporary Ghana.” Co-curricularlectures and seminars by Ghanaian scholars will introduce students to important information on Ghana’s history politics andeconomy. As an integral component of the program. all students will receive instruction in the “Twi” (Akan) language.Courses will be taught by faculty from NC State and from the University of Ghana at Legon.
Kumasi, Ghana, West Africa (Collaborative Studio). Courses on this month long program, will be taught by adistinguished group of faculty from the College of Art at the University of Science and Technology, Kumasi, and theCollege of Design, NC State University. Students are able to combine intensive studio work and travel throughout Ghana toconduct on-site field studies. Each site serves as an extension of the classroom, providing opportunities to observe andparticipate in creating traditional African artifacts. Students enroll in ADN 490 - Art & Design International Studio for amaximum of 6 credit hours. This program is offered every other year.
Kumasi, Ghana, West Africa (Landscapes in Ecotourism). This program provides an academic experience that focuseson ecotourism, preservation of cultural resources, community development and the Ghanaian tourism system. In addition,the curriculum runs parallel to the College of Design track, focusing on traditional and contemporary African art, design,and landscapes. Students will participate in a joint charette with the design and LA students and will also attend seminars atthe University of Cape Coast. The course will tour the southern regions of the country, offering rich first-hand experienceswith the many settings, traditions, and people of Ghana. Students will earn 3 credits in Parks, Recreation, and TourismManagement.
Maun, Botswana. This program is designed for students with an interest in African natural history, ecology, andconservation. It provides students with the opportunity to study and experience the African savanna ecosystem and itsmagnificent wildlife first hand. Students will Visit Botswana’s diverse ecosystems and some of the well known protectedareas during the cotu‘se of this program. Additionally, students will also have the opportunity to meet with field biologists ofa research institute where they will learn more about the ecology and conservation of northern Botswana. Students will earn3 credits in Fisheries and Wildlife Sciences.
AmericasAgroecology in Tropical America, Costa Rica. This program will provides a valuable hands-on experience in examiningthe environmental, economic, and cultural aspects of tropical agriculture. Through a combination of farm Visits, hands-onactivities, hikes, and research projects, students learn how to evaluate the environmental, social and economic sustainabilityof these production systems from first-hand experiences and contact with Costa Rican citizens. Students earn 3 credits inCrop Science.
Sucre, Bolivia. Designed for students from all disciplines who are interested in pursuing Spanish language study andlearning about South American culture, students on this program will utilize the city of Sucre and the surrounding area toexplore language and culture. Learn the present culture and traditions of Bolivia and how they compare to those of the pastand earn up to six Spanish credits.
Carriacou, Grenada. Located in the Caribbean, this program will teach students the fundamental skills required ofarchaeologists when conducting survey and excavation. NC State students work closely with students from Great Britainand the Netherlands to collect, examine and record cultural remains from sites on the island, while enjoying the beauty ofthe Caribbean. Students earn 6 credits in anthropology.
Cuernavaca, Mexico. Students have the opportunity to study Spanish and Mexican Culture at the UniversidadInternacional in Cuernavaca, and immerse themselves in the cultLu‘e and language of Mexico by living with a family. Theprogram includes multiple day trips to places of historic and contemporary interest. Students earn up to 6 credits in Spanishlanguage and literature.
Cuzco/Lima, Peru. This six-week program begins with a twelve-day travel study focusing on the Incan and colonialheritage of Peru, including Visits to Macchu Picchu and Cuzco. The travel study is followed by four weeks of study in Lima.There, students will live with local families and make several field trips to suirounding areas. Six credit hours are availablein Spanish literature and Latin American studies.
Lake Atitlan, Guatemala (Anthropology). This is a 7-week program of intensive ethnographic fieldwork focusing on theproblems of sustainable eco-tourism in Guatemala. During the program, students spend time living with Guatemalan

30



North Carolina State University
families in the Lake Atitlan area of the Western Highlands. The focus is on ethnographic methods and learning about thesocio-cultural and economic issues surrounding Guatemala’s tourism industry. Courses are taught in English.
Lake Atitlan, Guatemala, (Social Work). Students will enhance their provision of social work services to Latino clientsthrough learning Spanish language, culttu‘e and social service responses and solutions in Guatemala. During the program,students live with a Guatemalan family in the Panaj achel area. In addition to course work earning up to 6 credit hours,students spend time each week in a hands-on service learning/research experience working in a governmental. neighborhoodor community organization.
AsiaHangzhou, China (Plant Resources, People and Religion). Through lectures and field trips to nearby mountains for thecollection and identification of plants, students will examine natural plant resources, people and religion in Hangzhou andadjacent areas of China. Students from Zhejiang University will join the group during lectures and fieldwork to enhancecross-cultural exchange during lectures and fieldwork to enhance cross-cultural exchange dLu‘ing this 3 week Plant Biologyprogram.
Hangzhou, China (Summer at Zhejiang). The program at Zhejiang University in Hangzhou, China provides the perfectbalance of coursework and cultural immersion. Classes are taught in English by NC State faculty. Students can fulfillgeneral education, business, and engineering requirements. The program includes special cultural activities and excursions,including a weekend in nearby Shanghai.
AustraliaCairns, Australia. This unique program provides students the opportunity to spend 3.5 weeks in North Queensland,Australia examining the natural history, related social history, and environmental conservation of the area. The first week ofthis program is based in Cairns, in the Tropical Far Northeast, with classes held on the campus of James Cook Universityand in the field with several full-day and half-day trips to local regions in and around Cairns. These trips will focus on theinteraction of human cultures, including indigenous Aborigines lifestyles, and the natural environments. Students will thenspend two weeks on travel-study through North Queensland, exploring the network of national parks, reserves, off-shoreislands, and coastal areas. The program will conclude in Caims with completion of cotu'sework and additional field trips.
Melbourne, Australia. The Month in Melbourne program provides students with the opportunity to study at one of thefinest universities in Australia - the University of Melbourne, while earning NC State credit. Course work allows students afirst-hand look at the historical and contemporary development of Australian culture and identity through the “Face, Placeand Race” course. Students also will use the incomparable Australian places and people as material for their writing in thetravel journalism course. Students will travel from the U.S. to Sydney, Hobart, and the Grampians national park beforesettling into the University of Melboume’s Trinity College.
Queensland, Australia. This program provides students the opportunity to spend four weeks in Australia studyingAustralian culture, wildlife, vegetation and agriculture. The program begins with two weeks at the University ofQueensland’s Gatton Agricultural Campus where students will be introduced to a variety of livestock and agriculturalfarming practices. In addition to a variety of farm visits, students will learn about Koala conservation, as well as see first—hand the practices of a major trading partner of the U.S. Students will spend the final two weeks of the program at theUniversity of Queensland’s main campus, one of the most scenic campuses in Australia. Here, students will continue tolearn about the Australian farming system, farm animals, wildlife and vegetation. In addition, they will be introduced toAustralian history, aboriginal culture, politics and art.
EuropeBurgundy, France. Study French painting, sculpture and architecture from the middle ages through the Renaissance. Studyoriginal pieces of art and receive instruction on the function, patronage and influences on those works. In Burgundy, sitevisits will include the Cistercian abbey at Fontenay, the Crusader church at Vezelay, the village of Flavigny (where themovie Chocolat was filmed), the tombs and art collection of the Dukes of Burgundy in Dijon, and the chateau of Bussy-Rabutin, built by an aristocrat exiled from the course of Louis XIV. In Paris, site visits will include Notre Dame and St.Chapelle, Versailles, the Louvre, and the Musee d’Orsay.
Cuper, Scotland. This program is specifically designed for Professional Golf Management majors and will providestudents with an in-depth, comparative view of golf practices and culture in Scotland. Students will be housed at ElmwoodCollege and will receive guest lectures and facility tours throughout the area. Participants will earn 3 PRT credits inComparative Golf Management Practices in Scotland.
Florence, Italy. This program is sponsored by the University Scholars Program. The magical, historic city of Florence is thebackdrop for students to explore topics in history, architecture, philosophy, politics, artistic movements and civic life of theItalian Renaissance period. Six credits are available through a variety of courses including art history, studio art, and Italianlanguage, taught in English by the outstanding faculty at the Lorenzo de Medici Institute. The course “Italian RenaissanceCivilization and Culture” is required for all participants.
Lille, France. The Lille program is designed for students interested in studying French language and culture, plus arts orpolitics, while immersing themselves in the French environment. The program begins with an eight-day study tour in Paris.Expected visits include bike and boat tours of Paris, the major museums and monuments, and day trips to Giverny andFountainebleau castle. Next, a three-day trip to Normandy is planned with visits to Mont Saint Michel, Bayeux, Caen, and
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the D-Day Beaches including the Arromanches Debarkment Museum, Omaha Beach and the American Military Cemetary.After completing the travel study tour, the group will travel to Lille for the remaining fotu‘ weeks of the program.
London, England. This program allows students to live in the heart of London while studying the history and archeology ofRoman Britain. Students will take an intensive 6-credit history cotu‘se on Roman Britain, HI 395. Program componentsinclude Visits to museums and exursions to famed archeological sites such as Hadrian’s Wall. Students reside and study atCanterbury Hall, a University London residence hall located in the Bloomsbury section, within walking distance of theBritish Museum. Charles Dickens House. and the theatre district. The 2008 London, England program will have a dualhistorical focus on Paris and London and will travel to both cities.
Oxford, England. This program offers courses entitled “Shakespeare,” “Art Treasures of Oxford,” and “Britain since1930,” all taught by British instructors. Students reside and study in SomerVille Hall, a permanent private hall of OxfordUniversity. A country town and industrial center, Oxford is best known as the seat of Oxford University, England’s oldestuniversity, and is celebrated for tradition, academic excellence and beautiful architecture.
Poznan, Poland. The Poznan, Poland program is sponsored by the College of Agriculture and Life Sciences (CALS) and isdesigned for students interested in biotechnology or pre-med. In Poznan, students will utilize the city and surrounding areato explore science, history, and culture. The program will be housed at Adam Mickiewicz University (AMU) and studentswill have the unique opportunity to interact with local English-speaking Polish university students. The classes, exursions,and field trips offered will encourage the students to learn more about this new member of the European community but theoldest country and culture in Europe.
Prague, Czech Republic. Located in Prague, one of Europe’s most beautiful and historic cities, location offers severalsummer programs in different fields of discipline. The following are the 6-week programs offered at the Prague Institute:Animation Studio, Industrial Design Studio, Physics, General Electives, and Graduate Accounting and Management. Allcourses are taught in English.
Segovia, Spain. The Segovia program is designed for engineering majors/minors. Segovia. a small city 55 miles northwestof Madrid, has a unique historical mixing of diverse culttu'es. It is an ideal setting for students who are considering therelationship between technology and culture and in finding their place in our global society. Classes encotu'age the ability touse the Spanish language in authentic settings and allow students to study and experience the rich culture of Spain. Studentstake two courses for a total of six credit hours.
Turkey. This three-week study abroad program offers students the chance to Visit Istanbul, Troy, Ankara, the CappadocianRegion, and Analya province, while earning 3 credits in Forestry and Natural Resotu'ce Management. The program willinclude site Visits to ongoing forestry operations, national parks, and forests to assess management techniques inc01poratingvarious interests. The group will make Visits to active research trials with Turkish scientists and will expose students to thehistorical and cultural aspects of Turkey.
Vienna, Austria. The Vienna program is sponsored by the College of Humanities and Social Sciences (CHASS) and theDepartment of Foreign Languages and Literature. Students will have the opportunity to spend 4 weeks in one of the culturalcenters of Europe. The program offers one German Language Course (any level) and one course on arts and culture ofVienna around 1900. The program is run in conjuction with IKI (Internatinales Kulturinstitut), and all courses will takeplace at the IKI center in the heart of Vienna. The program will include a walking tour of the old town of Vienna and a citytour. We will do an overnight trip to Salzburg, the birthplace of Mozart. Prague, capital of the Czech Republic, with itsfamous castle and its historic down town is another destination of a weekend trip. Students will have time to explore Viennaand Austria on their own.

The NC State sponsored Study Abroad Group Summer Programs vary by year and some programs may not be listed here as they areoffered every other year. For the most up to date information, please Visit our website at studyabroad.ncsu.edu.

STUDENT SERVICES
Bookstores
The official campus source for all course books is the NC State Bookstore, consisting of the mainstore, located on East Dunn Avenue, the North Campus Shop, located in the lower level of ErdahlCloyd Annex of the D. H. Hill Library, and the Century Shop located in Research III, CentennialCampus. At the main store, the book division provides textbooks, fiction, nonfiction, technical andreference titles, publishers’ overstock and remainders, college outlines, paperbacks, book reviews,periodicals, and calendars. The merchandise division carries school supplies, personal computerswith accessories and supplies, art and engineering supplies, greeting cards, health and beauty aids, imprinted sportswear, souvenirs,and convenience items. Special orders are accepted for books and merchandise. Purchases may be charged by VISA, MasterCard,Discover, American Express, or AllCampus Money Card. Textbooks may be ordered online at the beginning of each semester fromthe website: www.ncsu.edu/bookstore.
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During the opening of fall and spring semesters, the main store is open specified evenings, in addition to each Tuesday evening andSaturday when classes are in session. North Campus Shop specializes in computer supplies, sale books, magazines, souvenirs, gifts,and convenience items. The entire operation of the Bookstore is completely self-supporting, with its annual surplus transferred to theNC State Scholarship Fund.
Campus Recreation
The mission of the Department of Campus Recreation is to provide diverse opportunities for the campus community of NC StateUniversity and expand the knowledge of and participation in recreational activities, which foster healthy lifestyles, sportsmanship,teamwork, and leadership. The department is composed of the following activity programs: Club Sports, Fitness, Intramural Sportsand Outdoor Adventures.
Club SportsA sport club is a registered student organization formed by individuals with a commoninterest in a sport or activity that exists to promote and develop interest in that particularactivity. Clubs may be instructional, recreational, competitive, or some combination thereof.Characterized by being student-initiated and student-managed, the basic stlucture of sportclubs allows members numerous opportunities for leadership. There are currently 42affiliated sport clubs: Aikido, All-Girl Cheerleading, Badminton, Baseball, Basketball (W),Bass Fishing, Cricket, Cross Country/Track, Cycling/Mountain Biking, Dance Team, DiscGolf, Equestrian, Fencing, Field Hockey, Gymnastics, Ice Hockey, Lacrosse (M&W),Martial arts, Outing, Rodeo, Roller Hockey, Rowing, Rugby (M&W), Sailing, Ski &Snowboard, Soccer (M&W), Social Balh‘oom Dance, Softball, Swimming, Table Tennis, TaeKwon Do, Tennis, Triathlon, Ultimate (M&W), Volleyball (W), Water Polo, Water Ski/Wakeboard, Wrestling.
FitnessThere are approximately 56 hours of Group Fitness classes each week during the academic year and approximately 15 hours in thesummer. Classes like step, hi/lo, cardio-boxing, groove-ology, raise the bar, Pilates, yoga, Absolutions, water fitness, and yogalatesclasses allow diverse and energetic opportunities to help participants meet their fitness goals. In addition, wellness workshops areoffered that provide knowledge about current topics in the fitness industry such as: injury prevention, time and stress management,relaxation and massage, nutrition, eating disorders, yoga, beginning a workout program, weight training, body compositionassessment, and goal setting.
Intramural SportsIntramural Sports is composed of activities (team sports, individual/dual sports, and special events) that are designed to provideorganized recreational participation for everyone! The core activities offered include basketball, flag football, soccer, softball,volleyball, bowling, golf. tennis. table tennis, badminton, and racquetball.
Outdoor AdventuresOutdoor Adventures offers adventure-based trips, educational workshops, climbing on the Rock Wall, andoutdoor rental equipment. Adventure trips such as sea kayaking, white water rafting, caving, hang gliding,backpacking, and canoeing are offered. Educational Workshops include topics such as wilderness survival,back country cooking, rock climbing, and map & compass skills. Equipment rentals include: tents,backpacks, sleeping bags, lanterns, stoves and canoes. Rock Wall includes: offering Belay clinics anddesignated hours for recreational rock climbing at the indoor rock-climbing wall located in CarmichaelGymnasium.
The Department of Campus Recreation is located in Carmichael Gym, Room 1000. For more information,please see the following website: www.ncsu.edu/campus_rec.
The University Career Center
The University Career Center’s goal is two-fold: to assist students in developing their career objectives and to provide resources thatlink students to the employment world. The University Career Center offers assistance to students at the university on a year-roundbasis.
Services provided by the Career Center are designed to meet the needs of all students, from freshmen to graduate students, in theirvarious stages of career development. Career counselors provide individual counseling as well as campus wide, career-planningworkshops that cover topics such as resume development and interview strategies. In addition, the center helps students findinternships, summer, part-time, and full-time jobs related to their career objectives. Center staff members promote, arrange, andcoordinate job interviews between students and employer representatives, schedule Visits of recruiters to campus, refer employers toView students’ on-line resumes, and maintain job vacancy announcements. The Career Center maintains career and job informationon-line and through its library.
The Career Center is located in 2100 Pullen Hall and online: www.ncsu.edu/career.
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Chaplains’ Cooperative Ministry
Ann Pearce, Director3106 Talley Student CenterBox 7306, NC State 27695

phone: (919) 515-2414e-mail: acpearce @ncsu.eduwebsite: www.ncsu.edu/student_affairs/chaplains/indeX.html
The Chaplains’ Cooperative Ministry at NC State is an interfaith organization which both supports individual campus ministries andplans jointly sponsored interfaith programs for students, faculty, and staff. Its members, both ordained and non-ordained, strive to beleaders within the university as inquiry and dialogue are engaged with trust at all levels. The office has a prominent location on thethird floor of the Talley Student Center. Ministries within member groups support the spiritual and emotional growth of studentsthrough scriptural studies, worship, meals, socials, various outings, retreats, mission trips, counseling, service projects, andopportunities for leadership. Following is a list of current phone numbers and addresses:

University Liaison
Michael Giancola
3115 Talley, Box 7306, Raleigh, NC 27695
515-9248; e-mail: mike_giancola@ncsu.edu
Campus Christian Fellowship
Neal Alligood
PO Box 5182, Raleigh, NC 27650
602-4244; e-mail: noalligo@unity.ncsu.edu
Catholic Campus Ministry
(Doggett Center for Campus Ministries)
Fr. Alex Gonzalez
600 Bilyeu Street, Raleigh, NC 27606
833-9668; e-mail: jagonza3@ncsu.edu
Disciples Student Fellowship
ReV. Rob Morris
718 Hillsborough Street, Raleigh, NC 27603
832-3953; e-mail: rob @hillyerchurchorg
Grace Community Church
ReV. Berk Wilson
201 Coorsdale Drive, Cary, NC 27511
467-7670; e-mail: graceforyou@juno.com
InterVarsity Christian Fellowship
Amy Phillips
116 Burkwood Lane, Raleigh, NC 27609
673-5317; e-mail: amy_phillips@msn.com
Lutheran Campus Ministry (ELCA)
Rev. Beverly Alexander
2723 Clark Avenue, Raleigh, NC 27607
828-1433; e-mail: LCM-Raleigh@att.com
Navigators
Todd Harrison
228 Mediate Drive, Raleigh, NC 27603
274-5532; e-mail: rh0707@gmail.com
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Baptist Student Union
Charity Roberson
2702 Hillsborough Street, Raleigh, NC 27607
834-1875; e-mail: bsu4raleigharea@yahoo.com
Campus Crusade for Christ
Mike Mehaffie
1912 Myron Drive, Raleigh, NC 27607
782-3393; e-mail: michael.mehaffie@uscm.org
Chi Alpha Christian Fellowship
(Assemblies of God)
Brian Hargett
17 Enterprise Street, Raleigh, NC 27607
821-9823; e-mail: ncsuxa@aol.com
Episcopal Campus Ministry
ReV. Deborah Fox
2208 Hope Street, Raleigh, NC 27607
834-2428; e-mail: deborah.fox@ecm-raleigh.org
Hillel - Jewish Student Life
Valerie Kolko
201 West Cameron Ave; Chapel Hill, NC 27516
942-4057; e-mail: valerie@nchillel.org
InnerWeave Ministries (St. John’s M.C.C.)
Rev. Belva Boone
805 Glenwood Avenue, Raleigh, NC 27605
834-2611; e-mail: pastor@stjohnsmcc.org
Lutheran Student Fellowship (LCMS)
ReV. Kevin Martin
1500 Glenwood Avenue, Raleigh NC 27608
832-8822, e-mail: Vicar@oslcraleigh.org
Presbyterian Campus Ministry (USA)
Rev. Allen Proctor
27 Horne Street, Box 5635, Raleigh, NC 27650
834-5184; e-mail: allen@wrpc.org
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Reformed University Fellowship (PCA) Wesley Foundation (United Methodist)
Rev. Jeff Wilkins Rev. Kirk Oldham
801 E. Lane St., Raleigh, NC 27601 2503 Clark Avenue, Raleigh, NC 27607
889-9230; e-mail: jwilkins@ruf.org 833-1861; e-mail: raleigh-wesley@nccumc.org

Interfaith Coalition
The Interfaith Coalition is sponsored by the Chaplains’ Cooperative Ministry and is made up of leaders who represent registeredreligious groups at NC State. All members are proponents of inquiry, dialogue, and tmth, and while not denying the tmths of theirown traditions, willingly cooperate with and support the other members in the development of their communities.

Baha’i Club Latter-day Saints Institute of Religion
Dominic Scimeca Eric Marlowe
4529 Inwood Road, Raleigh, NC 27603 6 Enterprise Street, Raleigh, NC 27607
931-9409; e-mail: bahais_ncsu@hotmailcom 833-3484; e-mail: marloweek@ldsces.org
www.ncsu.edu/stud_orgs/bahai WWW.ldsces.org/institutes
Muslim Student Association Self Knowledge Symposium
Yasmin Sadiq Blake Pemberton
PO Box 5564, Raleigh, NC 27650 1110-302 Carlton Avenue, Raleigh, NC 27606
622-5009; e-mail: ncsumsa@gmail.com 413-7966; e-mail: wbpember@ncus.edu
www.ncsumsa.org www.selfknowledge.org
SGI - USA (Buddhist) Unitarian Universalist Fellowship of Raleigh
Padmini S. Hands ReV. Tom Rhodes
6307 Chapel Hill Road, Raleigh, NC 27610 3313 Wade Avenue, Raleigh, NC 27607
832-5083; e-mail: phands@gmail.com 781-7635, e-mail: minister@uufr.org
www.sgi-usa.org www.uufr.org

Counseling Center
The Counseling Center assists individuals in gaining a better understanding of themselves. Psychologists, professional counselors,and psychiatrists are available to work with students who desire assistance with concerns such as choosing a career, academicplanning, identifying and overcoming educational difficulties, developing greater self-understanding, developing more satisfyingpersonal relations, and coping with stress or emotional crisis. All counseling is strictly confidential.
In addition to individual counseling, workshops and support groups are offered throughout the year in a variety of areas, includingvocational exploration and stress reduction.
The Counseling Center is located in the Student Health Center, 2815 Cates Avenue, 2nd Floor. Appointments may be scheduled bycoming by the Counseling Center or, if that is not possible, by calling (919) 515-2423. Additional information about CounselingCenter services can be found at: WWW.ncsu.edu/student_affairs/counseling_center.
Disability Services
The Disability Services Office (DSO) facilitates accommodations and services for individuals with documented disabilities andserious medical conditions. Accommodations and services are rendered based on the individual’s documented needs and aredetermined through an interactive process. DSO will maintain appropriate confidentiality of records and communication regardingdisability. To receive accommodations and services, please contact the DSO as far in advance as possible. The DSO office is locatedin the Student Health Center, 2815 Cates Avenue, Suite 1900, phone: voice - (919) 515-7653, TTY - (919) 515-8830,fax: (919) 513-2840, website: www.ncsu.edu/dso.
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Food Service
University Dining, the university’s food service department, has 18 campus locations to serve students,faculty, and staff. Awarded the Ivy Award by Restaurant & Institutions magazine in 1988, University Dining isrecognized nationally for exciting and innovative concepts in campus dining.
Fountain Dining Hall, located on West Campus and East Campus Dining Hall, located on East Campus serveas the main hubs for the meal-plan program. Both Dining Halls offer patrons an all-you-can-eat menu in amodern, comfortable atmosphere that breaks from the traditional cafeteria-style service. The Dining Halls areopen seven days a week, with brunch and dinner served on weekends. A registered dietician is on staff to assistwith dietary restrictions and to provide nutritional or diet counseling.
Meal PlansFreshmen who live in the residence halls are required to participate in one of many University Dining meal plans, each tailored tomeet different needs. All six meal plans are designed with both structure and flexibility. The structured element of the program is aset number of meals served in an all-you-can-eat fashion in the Dining Halls. The flexible element is a Board Bucks system. Part ofthe meal plan purchase price is directly converted to a non-refundable Board Bucks account that can be used only at UniversityDining locations on campus. Board Bucks are a dollar-for-dollar equivalence built into each meal plan to allow students theflexibility of eating meals away from the Dining Halls. The meal program is designed to allow students to choose the number ofstructured meals and the amount of flexible Board Bucks.
University Dining takes pride in offering quality food and services designed specifically to meet the wants and needs of students.These six meal plans provide students with varied menu choices and the utmost in convenience. For more information on meal planscontact the AllCampus Office, West Dunn Building, (919) 515-3090 or Visit our website at www.ncsudining.com.
Health
The university seeks to safeguard the health of the students in every way possible. Student Health Services, located in the StudentHealth Center, offers medical care to students on an outpatient basis. The facility is staffed by full time Board certified physicians,physician extenders, registered nurses, and other medical support personnel.
Health Services is open for outpatient medical care from 8 a.m. to 9 pm, Monday through Friday (open 9 a.m. Tuesdays), and 8:30a.m. to 11:30 a.m. on Saturdays (for urgent care) during fall and spring semesters (excluding breaks). Physicians maintain regularoffice hours Monday through Friday (8 a.m. - 4:30 pm.) and are on call at other times. A nurse staffed clinic is operated duringweekday evenings (4:30 pm. - 9 pm). Patients are seen by appointment (919) 515-7107; Women’s Health (919) 515-7762. Summersession hours are Monday through Friday, 8 a.m. to 4:30 pm. with no after hours services. The main number is (919) 515-2563 orVisit www.ncsu.edu/student_health.
All registered students pay a health fee which covers outpatient professional services; i.e. Visits to a nurse or physician, somelaboratory procedures, some medications available in the pharmacy, Visits to the Counseling Center and to Health Promotion. Thereis a charge for x-rays, most lab tests, allergy injections, prescription medications and special clinics. Students are responsible for thecost of medications in the student pharmacy, and expenses incurred when referred to an off-campus laboratory, physician, hospital, orpharmacy. All health and medical information is confidential and is not divulged to anyone without the written consent of the patient.
Health Educators offer a variety of information, programs, and services to students. Health topics include weight control, alcohol anddrug education, stress management, sexually transmitted diseases, women’s issues, Violence prevention, and more. Call (919) 515-WELL (9355) for information. A health minor is offered jointly with the Physical Education department. Healthy State focuses on“eat smart & move more” with a resourceful website at www.ncsu.edu/healthystate.
Medical Insurance
The university offers students a medical insurance program to purchase. The insurance covers the surgical, accident, and hospitalneeds of participating students as a supplement to Student Health Services. Each year complete information is available to students atthe start of the fall and spring semesters. Students are strongly encouraged to have medical insurance protection of some type.
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Transportation
Permit ApplicationAll students (including Freshmen) living on or off campus are eligible to apply for parkingpermits when registering for courses on Pack Tracks. Freshmen are encouraged to apply forparking in case permits are available after fulfilling upperclassmen demand. Residentfreshmen who do not need daily access to their vehicle, but desire access for weekend tripshome, may want to apply for an “S” (Storage) permit. The storage lot is served by theuniversity bus service, Wolfline. Demand for parking permits exceeds availability; pelmitsare assigned based on class seniority, space availability, date/time of application and permitavailability. Permit application is required, but applying does not guarantee you will beoffered a permit.
When registration closes, a permit application link opens on the Transportation websitewww.ncsu.edu/transportation. Instructions on the homepage will guide you throughTransportation’s secure application, purchase and permit pickup process. Please make sureyour e-mail address on file with Registration and Records is correct and cturent; we willcommunicate with you through this e-mail address.
Parking EnforcementAppropriate parking permits must be displayed between the hours of 7 a.m. - 5 p.m., Mondaythrough Friday (resident zones are enforced until midnight, Monday through Thursday).Permits are not required after 5 pm. in any unreserved space/lot. Never park in “24-hr. reserved,” accessibility spaces, fire lanes, or“no parking at any time” areas. Students are strongly encouraged to join the Packparking Listserv for the latest news and informationabout parking permits, construction projects, road closings and more.

Wolfline (Buses)All Wolfline buses are accessible and equipped with the Transit Visualization System (TVS) which allows you to see your real-timebus location online. No fare is required. Service frequency varies, but generally daytime service is available every 10 - 15 minutes.Wolfline buses run every day classes are held and during exams. They provide intra-campus service, service to the McKimmonCenter, park and ride lots and surrounding areas along the routes. There is no bus service on official university holidays. Rt. 6 VetSchool, Rt. 7 Wolflink Shuttle, and Rt. 8 Southeast Loop continue to operate every day that faculty and staff report to work. Pleasevisit the Wolfline website www.ncsu.edu/wolfline for the most up-to-date information about park and ride lots and locations, busroutes and schedules. Free parking is provided (no permit required, but no overnight parking) in park and ride lots. For the latestWolfline news, join the Wolfline Listserv, contact 5 IS-WOLF or the Transportation Office.
City/Regional BusesThe U-Pass program allows students to ride the city buses, Capital Area Transit (CAT) and the regional buses, Triangle TransitAuthority (TTA), for no fare. All you need is a valid AllCampus Card to travel to your favorite Raleigh or Triangle area destinations.
Bicycles/WalkingBicycling is also an inexpensive, healthy and environmentally-friendly way to travel to, from and around campus. Bike racks areconveniently located throughout our three campuses. Students are encouraged to register their bicycles on-line at the website aboveor at Campus Police and Transportation Offices. For more information on bicycling and walking on campus (including a WalkTimesmap), please visit WolfTrails at www.ncsu.edu/transportation.
Transportation is located in Administrative Services I, 2721 Sullivan Drive, (919) 515-3424.

STUDENT ACTIVITIES
The university makes every effort to provide surroundings that are pleasant and conducive to intellectual and personal growth. Inaddition, a wide variety of athletic, cultural and social opportunities are available to students. Through the services and activitiesaffiliated with campus life, as well as through extracurricular organizations and functions, students at NC State may acquireexperience in group leadership and community living to supplement and enrich their education.
Student Government
Every NC State student is a member of a community that exercises executive, legislative and judicial authority in matters of studentlife. Students have a voice in government through participation in campus-wide elections of officers and legislators and may apply toserve in the judicial branch.
Clubs and Societies
Honorary. University-wide honorary societies include Golden Chain, senior leadership; Thirty and Three, junior leadership; Phi EtaSigma and Alpha Lambda Delta, freshman scholarship; Gamma Beta Phi, scholarship and service; and Phi Beta Kappa and PhiKappa Phi, junior, senior and graduate student scholarship.
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Professional and Technical Organizations. The colleges and departments sponsor or supervise a large number of professional andtechnical societies and clubs. These organizations contribute substantially to the students’ professional and social growth.
Greek Life (Fraternities and Sororities). There are over 40 Greek letter organizations at NC State University. and four pillars guideeach: Leadership, Scholarship, Service, and Sisterhood/Brotherhood. While the fraternal values of each organization are similar atthe core, each organization expresses itself through its unique membership. At State, we have social fraternities and sororities,historically African-American and MulticultLu'al Greek letter organizations, and fraternities and sororities that recruit by academicfocus or common interest.
Regardless of affiliation. being Greek means more that just wearing Greek letters, attending meetings, and participating in socialevents. Being in a fraternity or sorority is about making friendships that will last far beyond your college years while enhancing yourpersonal development by committing to ideals of scholarship, leadership, and service. It is being respected for your individualitywhile being part of a brotherhood or sisterhood with individuals who share the same goals and values. Your brothers or sisters arethere to support you, making your transition to college easy and fun.
Membership is a solemn commitment. Joining a fraternity or sorority means a lifelong dedication to the ideals and principals ofGreek life. Greek men and women are successful in life because they put into action the values they learn during the undergraduateyears of affiliation.
For more information on membership, educational programming or service opportunities, Visit the Department of Greek Life’swebsite at www.ncsu.edu/greek_life, the office in 1104 Pullen Hall, or call (919) 513-2910.
Pershing Rifles. This is a professional and social fraternity open to students enrolled in any ROTC courses. Members of the PershingRifles participate in ceremonies such as the Color Guard for NC State athletic events and Pennant Guard for home football games.Pledge period is one semester, and focuses on the history and traditions of the Pershing Rifles, as well as technical ability in themastery of drill and ceremonies.
The Ranger Challenge Team. Open to all members of the Wolfpack Battalion. Members participate in intercollegiate competitionsof military skills, including rifle marksmanship, hand grenades, ruck marching, patrolling, weapons assembly, the APFT, and ropebridge construction. NC State’s Ranger Challenge Team is consistently one for the best on the east coast. Sponsored by Army ROTC,it competes against other schools in North and South Carolina, as well as schools on the east coast.
Other Organizations. There are over 300 other student organizations. Student activities and organizations exist because they play akey role in your success and enjoyment of your experience at NC State. Student organizations are where you will meet new peopleand develop friendships, contribute to your community and make a difference, explore career opportunities and gain experience,learn and practice leadership skills, and have a lot of fun! They help add balance to your life, in addition to helping you to becomeaware of different cultures and lifestyles, and developing an appreciation for the arts. Students interested in exploring theseorganizations or in creating a new organization, may contact the Student Organizations Resources Center, Box 7306, Room 1202Talley Student Center, (919) 515-3323: www.ncsu.edu/sorc.
Student Media
NC State students have the opportunity to produce and manage a variety of student-oriented media. By working with these media,students gain valuable cocurricular experience in journalism, broadcasting, production, design, leadership and management. Thereare six media staffed by students and supported in large part by non-academic fees. Many staff positions are paid.
Agromeck, the university’s fall-delivery yearbook, provides a record in words and pictures of student and campus activities dLu'ingthe past year. Student staff members include photojournalists, writers, designers and editors, all with a common mission— todocument the history of the university. The Agromeck has received some of the nation’s highest awards for general excellence andphotography and a national Pacemaker and Crown award. The Agromeck staff also publishes the new student directory each fall.website: www.ncsu.edu/agromeck
Americana, the university’s online journal, features art, essays, poetry and editorials about a wide variety of topics.website: americana.ncsu.edu
Nubian Message provides news and features about the African-American community at NC State.website: www.ncsu.edu/nubian
Technician, the university’s oldest student newspaper, is published daily when school is in session during the fall and springsemesters and weekly during the summer. With a circulation of more than 11,000 and an online circulation of 4,000 daily, thebroadsheet newspaper, funded almost solely through advertising income generated by a student business staff, has received numerousawards for design and photography. The Technician has been recognized nationally with a CSPA Crown award and numerousnational awards for design and photography. website: www.technicianonline.com
The Windhover, the campus literary and Visual arts magazine, is published each spring. It has received numerous national awards,including the Pacemaker from the Associated Collegiate Press. website: www.ncsu.edu/windhover
WKNC (88.1 FM), the student radio station, operates at 25,000 watts and streams online enabling it to be heard all over most ofCentral North Carolina as well as around the world. The station operates 24 hours a day, using state-of—the-art computers and audio
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technology with a staff of engineers. disc jockeys and news personnel. The radio station staff also sponsors a concert series and OpenMic Night. website: www.wknc.org
The Student Media Board of Directors is a way for students to get involved in the management of a large business operation with abudget of about $1 million. The Board of Directors is the governing arm for all the media that use student fee monies. Elections to theBoard are held in the spring. The Student Media also hires other students to sell ads and sponsorships. website: www.ncsu.edu/sma.
Center for Student Leadership, Ethics, and Public Service CENIER m
The center’s mission is to provide unique learning expeliences that embody the value of STUDENT LEADERSHIPleadership. service. responsible citizenship. and ethics for students who aspire to beprincipled. innovative. and socially conscious contributors to a caring and civil society. 7 ETHICS&PUBLIC SERVICE
The center offers the Leadership Development Series (LDS). which consists of over 40 non-credit workshops that focus on differentaspects of leadership. Students have the opportunity to earn a Visionary Leaders Certificate and a Leadership Transcript. a dynamicresume supplement that informs employers and graduate admissions officers of a commitment to developing personal leadershipskills. Students can also participate in The Emerging Leaders Program. a 9-week leadership seminar and The LeaderShape Institute -a six-day leadership development experience designed to help participants learn to “lead with integrity” and work towardsdeveloping Visions for positive change.
Students can participate in domestic and international Alternative Fall. Winter and Spring Break Service-Learning trips thatchallenge them to help those in need while relating what they have learned in the classroom to the outside world. Students may alsoparticipate in one-time service through announced volunteerism projects as well as on-going service with one of many student serviceorganizations on campus. Also. a comprehensive list of over 150 service opportunities is available on our website.
We encourage students to become Service-Leadership Consultants (SLCs) who are trained to provide dynamic leadershipdevelopment and training expeliences to individuals and organizations as well as serve as ambassadors for the center.
Each year the Role Model Leaders’ Fomm honors an outstanding regional. national. or international leader who inspires us with theirpersonal View of leadership and the challenges today’s ethical leaders encounter. The Leadership Library contains over 300leadership reference materials available for checkout (books. audio cassettes. Videotapes. and newsletters). A complete listing isavailable online at www.ncsu.edu/csleps.
For further information and a complete listing of our offerings. please stop by 3115 Talley Student Center. (919) 515-9248 or Visitwww.ncsu.edu/csleps
Department of Campus Activities
The Department of Campus Activities includes the Union Activities Board and Campus Cinema. Parents & \\ .Families Services. Student Handbook. WolfCamp. and the Student Organization Resource Center (SORC).

NC STAYE UNIVERSITVCampus \(‘lix‘itics
The Union Activities Board (UAB) is a student-directed programming network of four committees thatplan and implement a variety of programs for the campus community. including the Films Committee (thatschedules films for Campus Cinema). Leisure & Entertainment Committee. Issues and Ideas Committee.and the Diversity Committee. which has two subcommittees: the Black Students Board and the InternationalActivities Council.
Parents and Families Services provides resources and programming for families of NC State students including Parents’Orientation, Parents and Families Weekend. Pack Parents newsletters. Live with NC State webcasts on topics of interest and theParents’ Helpline.
The Student Organization Resource Center (SORC) provides registration and support for over 400 registered studentorganizations. including mailboxes. meeting space. equipment rental. and free photocopying as well as permits for solicitation andpublic gatherings.
Multicultural Student Affairs
The Department of Multicultural Student Affairs (MSA) researches. designs and implements unique programs that promote thepursuit of academic success. retention and graduation of students. with an emphasis on African American. Native American andHispanic students. Many of the programs and services expand students’ cultLu'al horizons while honoring their respective culturalexperiences. Multicultural Student Affairs works in conjunction with a number of university departments and colleges to conductprograms related to recruitment. orientation. retention and graduation in addition to academic. personal. professional and culturaldevelopment. which foster skills and strategies for being successful at NC State. Some of the programs and services include thefollowing: African American Symposium. Native American Symposium. Peer Mentor Program. Hispanic/Latino Heritage MonthProgramming. Native American He1itage Month. SABA- Academic Enrichment Program. Kwanzaa Celebration. Freshman HonorsConvocation. annual POW WOW. Student Leadership Development and Student Organization Advising. Target populations forMulticultural Student Affairs are determined by differences in retention and graduation rates for historically underrepresented groupsas well as anticipated demographic shifts regionally and nationally. Any NC State student can access programs and services throughMulticultural Student Affairs. For further information and a complete listing of our offerings. please stop by 1107 Pullen Hall. call(919) 515-3835 or Visit www.ncsu.edu/msa.
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The Women’s Center 0\itCelebrating women 365 days a year through support, empowerment, education, and leadership development, the NC A)State Women’s Center challenges and motivates the hearts and minds of both women and men to achieve inclusivityand gender equity. The Women’s Center strives to create a safe and celebrative space for women to explore, learn, andreach their maximum potential in a more equitable society. Open to students, staff, and faculty, programs reflect a widerange of Viewpoints about women’s issues and gender equity. They are designed to increase understanding of genderissues, empower women to explore options in their lives, and motivate both women and men toward greaterinvolvement in these issues. Through programs that address matters from body image and safety to developingleadership skills, the Women’s Center enhances the quality of life and learning for students in the NC State community.
Known for a warm and welcoming atmosphere, the Women’s Center is open to everyone and provides a supportive environment forindividuals and groups. Informal advising and consulting on advocacy issues for women as well as referrals to campus andcommunity resources are among the services offered by the Women’s Center. In addition, the Women’s Center provides confidentialassistance, information and refen'als for sexual harassment, sexual assault, and domestic/relationship Violence.
The Women’s Center manages the Molly Hays Glander Rape and Sexual Assault Response Line. This 24-hour hotline can be reachedat (919) 618-RAPE (7273) and serves as a resource for NC State students. The Advocates are trained volunteers who offerconfidentiality, crisis information support. and provide resources and referrals for survivors of rape and sexual assault. The Women’sCenter also provides these services based on staff availability during normal business hours as well as a safe space to hang outbetween classes. Our lending library has a selection of books that may be helpful for survivors and their supporters during the healingprocess. Programs such as Take Back the Night help give voice to the Violence while also educating the campus.
The NC State Women’s Center provides resources for women and men at a time when gender roles are changing within the NC StateUniversity community and society at large. Emphasis is placed on empowering women as leaders and agents of change on campusand beyond. Specific programs, services, and student groups are designed to provide students with peer support, leadershipexperiences, and positive role modeling. Such opportunities create support networks for female students (many of whom are pursuingcareers in fields not traditionally open to women), promote personal growth, and encourage a positive gender identity.
Housed administratively in the Division of Student Affairs, the NC State Women’s Center is located in 3120 Talley Student Center.For more information about our programs and services, please stop by our office, Visit our website at www.ncsu.edu/womens_centeror call us at (919) 515-2012.
Facilities
Carmichael Complex includes a wide variety of indoor and outdoor fitness choices for students. Students may use the pools, indoortrack, courts, cardio equipment, the outdoor fields, and tennis courts. Campus Recreation and the Department of Physical Educationare housed in Carmichael Complex. For more information, please Visit our website www.ncsu.edu/carmichael or call(919) 5 15-PLAY (7529).
Price Music Center is the location for the Music Department and its programs.
Talley Student Center is the location for a variety of facilities, programs, and services designed to offer rest, relaxation andrecreation, as well as cultural, social, leadership and artistic development. Facilities in the Talley Student Center building includeStewart Theatre, the Gregg Museum of Art & Design, several lounge areas, the Wolves’ Den Game Room, and a variety of diningopportunities, including the Wolves’ Den, Commons Cafe and the Emporium Convenience Store. The Talley Student Center has 18meeting and activity rooms, which are available for reservation to all campus organizations, with access to catering and audio-Visualservices. The Talley Student Center also offers Flyspace, located in the Talley Student Center Wolves’ Den, which is a new studentcollaborative labspace available for reservation in advance to any student with a Unity 1]). To reserve fly-space or another room inTalley Student Center, see www.ncsu.edu/student_center.
Program offices include Arts Development; Campus Activities; Center Stage Performing Arts Series; Center for Student Leadership,Ethics & Public Service; Chaplains’ Cooperative Ministry; Dance Program; Gregg Museum of Art & Design; National StudentExchange Program; Parents & Family Services; Student Legal Services; Student Organization Resource Center (SORC); UnionActivities Board; University Theatre; and the Women’s Center. Service areas include Reservations and Events Management offices,Information Center, Ticket Central. and University Dining administrative and catering offices.
Thompson Building is the location for University Theatre and The Crafts Center. Renovation plans are underway for a completeremodeling of the entire facility transforming it into a “state-of—the-art” performance and production space open to all students. Thebuilding houses University Theatre’s full production activities, performance. and classes. Facilities include the Main Stage theatre,the Titmus Studio Theatre, the Costume Shop, the Scenic Construction and Paint Shop, Lighting and Sound facilities, and rehearsaland classroom spaces.
The Crafts Center is located in the lower level of the Thompson Building. The Crafts Center is an extraordinary educational facilitythat functions as an art school specializing in crafts. Considered to be one of the finest on any university campus, The Crafts Centerhas served NCSU students, employees, and the surrounding community for over four decades! The Crafts Center provides a friendlyand informal atmosphere for both learning and creating. Students can participate in any of more than 40 classes offered each semesterin art, pottery, photography, fibers, woodworking, glass, lapidary, jewelry making, and more. The Crafts Center is funded entirely byNC State University students and community participation.
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Witherspoon Student Center (WSC) houses the African-American Cultural Center, Student Government Offices, the MediaAuthority and offices of six student-run media organizations - Americana (online journal), Agromeck (yearbook), The NubianMessage and Technician (newspapers), Windhover (literary magazine), and WKNC FM 88.1 (radio station). The WSC also includesseveral lounge areas, including two balconies: one meeting room available by reservation; the African-American Cultural Center’sMulti-Purpose Room, Gallery and Library: and the Campus Cinema, used for films, lectures, and special events.
ARTS NC STATE
The six Visual and performing arts programs of ARTS NC STATE - Center Stage, the Crafts Center, theDance Program, the Gregg Museum of Art & Design, the Music Department and University Theatre -provide opportunities for our students and our community to explore, learn, create, and grow. Whetherthrough academic courses, cutting-edge performances or the preservation of traditional crafts, ARTSNC STATE educates our students for the 21st century while providing a living link to our rich culturalheritage. Renovation plans are underway for a complete remodeling of the entire Thompson facility, .which houses two arts programs, transforming it into a “state-of—the-art” performance and productionspace open to all students. Until renovations are complete, the Crafts Center and University Theatre willoffer classes and productions at alternative locations. For additional information, please Visit thefollowing website: www.ncsu.edu/arts. A RT 3
Center Stage Performing Arts SeriesExperience live, world-class performances at Center Stage, NC State’s professional performing arts N C S TAT Eseries. Most shows take place in Stewart Theatre, located inside the Talley Student Center. A typicalCenter Stage season features outstanding artists from a wide range of disciplines, including jazz, world music, modern dance, dramaand comedy. Discounted tickets are available to NC State students, faculty, and staff, as well as parents of cun‘ent NC State studentsand members of the NCSU Alumni Association. Contact: (919) 513-3030 or www.ncsu.edu/centerstage
The Crafts CenterThe Crafts Center is an extraordinary 20,000+ square foot educational facility. Considered to be one of the finest on any universitycampus, The Crafts Center has served students and the community for over four decades. Students can participate in any of more than100 classes offered annually in art, pottery, photography, fibers, woodworking, glass, lapidary, jewelry making and more. Classes,weekend workshops, and short courses are offered at all levels for the beginning student as well as the accomplished artist. Work sideby side with other students, staff, faculty, and community artists and gain inspiration while utilizing studio space in wood, clay. glass,metals/jewelry, lapidary, optics, photography or weaving. Everyone is invited to become a member of this supportive artists’community. The atmosphere is relaxed and welcoming, providing a great place to meet people, to share new experiences and to learnabout the creative process. Contact: (919) 515-2457 or www.ncsu.edu/crafts.
Dance ProgramThe NC State Dance Program offers opportunities in performance through two student companies: the NCSU Dance Company andDanceVisions. The NCSU Dance Company, a nationally recognized college modern dance company, and DanceVisions. whoserepertoire ranges from modern to hip hop, are both open by audition, present annual spring concerts, and perform in many othervenues on and off campus throughout the year. The Dance Program presents the Fall Concert, an annual formal concert thatshowcases choreography by NC State students, alumni, and other guests. The Dance Program also sponsors the Professional ProjectsProgram, offers master classes and special programs, and works cooperatively with the NC State Department of Physical Educationin offering academic classes in dance. Contact: (919) 515-7034 or danceprogram@ncsu.edu or www. ncsu.edu/dance.
Gregg Museum of Art & DesignThe Gregg Museum of Alt & Design is NC State’s museum and houses its growing collection of contemporary and historicalexamples of ceramics, textiles, glass, furniture, photography, folk and outsider art, and works on paper by artists from everycontinent. The collection provides the context and inspiration for an annual series of changing exhibitions of regional, national andinternational significance. The collection, exhibitions and associated interpretative programs give the NC State community and thestate unique access to work in these media.
The museum is located on the second floor of the Talley Student Center (2610 Cates Avenue). Exhibitions in the Foundations andCannon Galleries are free and open to the public. The collection database is accessible through the museum website. Studentinternships for course credit are offered each semester. Faculty, student groups and the public may schedule tours or arrange Visits tothe permanent collection by calling the museum’s administrative offices. Contact: (919) 515-3503 or gad.ncsu.edu.
Music DepartmentThe Music Department offers both performing ensembles and academic courses for the music minor program and elective credit.Academic courses include the history and theory of Western art music, special topics such as Women in Music and Introduction toAfrican American Music, and introductory music appreciation courses. For full descriptions of the academic courses, consult the NCState University Course Catalog. (Also see Music Department, pg 192) Contact (919) 515-2981 or www.ncsu.edu/music.

Performing Ensembles. A wide variety of performing ensembles provide opportunities for participants to develop artisticallyand intellectually through applied music. Through perf01mance, the ensembles play an important part in campus life, presentingpublic concerts and pe1forming at official functions and athletic events. Music ensembles receive one academic credit that maybe used to satisfy free elective requirements in any academic major. Membership in all ensembles requires an audition with theinstructor.Choral Ensembles. The Choral program offers students from all academic areas an opportunity to participate in the explorationand performance of the highest quality of choral repertoire spanning five centuries. The ensembles include Chamber Singers,
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Concert Choir. University Singers, and The New Horizons Choir. Performance highlights have included concert toms of theEastern United States as well as fall and spring concerts both on and off campus.NC State Pipes and Drums. Students may play the bagpipes, an instrument known to many of North Carolina’s earliest settlers.in order to represent the university through this unique and distinctive medium. Pipes. drums, and other equipment are furnished.Beginning pipe and drum lessons are available to students without previous experience.‘ Orchestras. The Raleigh Civic Symphony and Chamber Orchestra combine student and community musicians with professionalleaders, presenting concerts of innovative programming on campus and in other Triangle Area venues. Area professionals serveas concertmaster, principal cellist, and guest coaches, providing high-level instruction and leadership to community and studentplayers. Both orchestras are on the same artistic level and require an audition with the conductor.' Wind Ensembles. The wind program includes the Wind Ensemble, British Brass Band, Jazz Ensembles. Marching Band andPep Band. The Marching Band is active during football season and the Pep Bands are active during basketball season. Otherbands and ensembles usually meet both semesters. Placement in a band or ensemble is made according to student ability andinterest.' Piano. Beginning piano classes are offered to students from all academic areas for credit. N0 previous experience is required.Honors sections of class piano are available for beginning piano students who are music minors. or who qualify by departmentalapproval. Private lessons are offered to advanced piano students who have passed an audition and are admitted to the musicminor program in piano performance.Voice. Vocal Techniques class is offered to beginning voice students for credit with instructor approval. Previous voice study isnot required. Private voice lessons are offered to advanced voice students who have passed an audition and are admitted to themusic minor program in vocal performance.

University Theatre
University Theatre is the university’s volunteer student theatre. housed within the Division of Student Affairs. Each season. in ourfive main-stage shows. summer Theatrefest. Madrigal Dinner. and other special productions. the sold-out audiences see on stage theresult of hours of work. weeks of exploration, and months of preparation. Guided by a professional staff, students on stage and behindstage present shows that garner the highest praise from loyal audiences and enthusiastic reviewers. University Theatre offers a blendof student volunteer productions and academic theatre training. Productions are open to all NC State students. whether or not they areenrolled in theatre courses. Classes are available in acting. directing. introduction to theatre. and all areas of technical theatre.including stagecraft. costume. make-up, lighting. and scenic design. Students may receive a theatre minor through theCommunication Department or a Bachelor of Arts degree with a focus in theatre through the Arts Studies Program in the College ofHumanities and Social Sciences. Student theatre organizations, open to all NC State students, include Alpha Psi Omega and BlackRepertory Theatre. Contact: (919) 515-2405, 515-3927 or www. ncsu.edu/theatre.
Ticket Central
Ticket Central serves as the centralized box office for the ARTS NC STATE Visual and Performing Arts programs. Ticket Centraltickets events in a variety of performance venues including Stewart Theatre. Thompson Theatre, the Talley Student Center. andWitherspoon Student Center.
In addition to serving the six arts programs of ARTS NC STATE. Ticket Central provides ticketing services on a fee basis for manycampus and non-campus events. The box office is located on the second floor of the Talley Student Center. Normal hours ofoperation are Monday-Friday 10-6 pm. If there are performances during the week. the box office will remain open until thirtyminutes after curtain. On weekends with performances, the box office will open one and a half hours prior to curtain. Hours varyduring university holidays and during the summer. Tickets may be purchased in person. by telephone by calling (919) 515-1100, oronline by Visiting our website at www.ncsu.edu/arts.
Intercollegiate Athletics - G0 Pack!
The university's “Wolfpack” athletic teams are nationally recognized andenjoy a tradition of excellence as they compete in the prestigious AtlanticCoast Conference. The men’s basketball team won national championshipsin 1974 and in 1983 and holds 10 ACC titles. The Pack. under first-year headcoach Sidney Lowe. notched its fourth straight 20-win season last year andappeared in the ACC Championship game for the third time in the past fiveyears. The football begins a new and exciting era this fall with head coachTom O’Brien taking over a storied program that has been the Atlantic CoastConference champion five times, co-champion twice, and has played in 23bowl games. including five in the past eight years.
The Wolfpack women’s cross country team won national championships in1979 and 1980 along with 21 ACC crowns, while the men’s cross countryteam has won the ACC title 14 times. The women’s basketball team, led by1988 United States Olympic gold medal-winning and Naismith Hall of Famecoach Kay Yow, advanced to the NCAA “Sweet 16” for the 11th time lastseason. The program reached the NCAA “Final Four” in 1998. Yow hasover 700 career wins.
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The men’s and women’s soccer teams have both advanced to the NCAA’s “Final Four,” the women in 1988 and 1989, and the men in1990, while the wrestling team has won it’s 14th ACC title last season. The cheerleading squad has been recognized three times asnational champions and Ms. Wuf was named the top collegiate mascot in the country last spring. NC State student-athletes have wonnumerous conference, NCAA and All-America athletic and academic honors. including medals in six Olympic Games.
The Department of Athletics conducts the university’s intercollegiate athletics program, which includes 23 varsity sports, 12 men's,11 women's. The athletics program is administered by the Athletics Director, Lee Fowler. The Council on Athletics is appointed bythe Chancellor and serves in an advisory capacity to the Director of Athletics and the Chancellor.
The athletics program is self-supporting and is operated primarily through gate receipts, radio and television revenues, NCAAdistributions, and student fees. Funds for athletics grants-in-aid are provided through the North Carolina State Student AidAssociation (Wolfpack Club).
Men’s varsity sports include soccer, cross country. and football in the fall; basketball, swimming, indoor track, and wrestling in thewinter; and outdoor track, golf, tennis, and baseball in the spring. Varsity sports for women include soccer, cross country, andvolleyball in the fall; basketball, indoor track, swimming, and gymnastics in the winter; and track, golf, softball and tennis in thespring. The co-ed rifle team competes during the winter.
A $100+ million facilities development plan is now nearing completion. Carter-Finley Football Stadium’s permanent seating hasbeen increased to 55,600 while the state-of-the art 106,000-square-foot Murphy Football Center was completed in 2003. VaughnTowers, a 117,000 square-foot structure along the west grandstand of the stadium, opened for the 2005 season and houses 955 Club-level seats, 51 private luxury suites, a University Suite for the Chancellor, and a state-of-the-art press box that seats up to 112members of the media. The final phase of the Carter-Finley Stadium renovations, the enclosure of the north end zone, was completedprior to the beginning of the 2006 campaign.
The men’s basketball team plays in the RBC Center, which seats 19,700. Reynolds Coliseum (9,500) is used for women’s basketball,wrestling, women’s gymnastics and volleyball competition.
A $5 million renovation of Doak Baseball Field (2,500) was completed in June 2004 as well asconstruction of a new Wolfpack Tennis Complex with four indoor courts. Paul Derr Track Stadium(3,000) is being redesigned to accommodate men’s and women’s soccer and an adjacent women’ssoftball complex.
The Case Athletics Center has been converted to house Academic Support Services for Student-Athletes. Wolfpack athletics administrative offices and coaches’ offices are primarily housed in theWeisiger Brown General Athletics Facility with coaches offices also located in Reynolds Coliseum, theMurphy Football Center, the Wolfpack Tennis Complex and Doak Field.
The fundraising offices of the Wolfpack Club and the athletic department marketing and ticket officesare located near Carter-Finley Stadium at 5400 Trinity Rd. (Suite 500), Raleigh, NC 27607. For ticketinformation call (919) 865-1510 or 1-800-310-Pack. The main athletic department receptionist:(919) 515-2101. Visit the official athletic department website for complete information: gopack.com.
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ACADEMIC POLICIES AND PROCEDURES
Note: NC State University policies, rules and regulations are continuously being updated and reviewed as the need arises. Forthe most current information regarding this section, please visit the Policies, Rules, and Regulations website atwww.ncsu.edu/policies/homepage.php.
Academic Advising
Most regularly enrolled students are assigned for academic advising to a faculty member who is normally a member of thedepartment, which is, or is most likely to become, the student’s major department. Students who are admitted into programs such asthe First Year College, the Transition Program, etc. will be advised by professional advisers in those programs who will aid thestudents in the process of selecting an appropriate major.
Responsibilities of the StudentStudents have the primary responsibility for planning their individual programs and meeting graduation requirements. This involveskeeping up-to-date with university, college, and department curricular requirements through materials available from the advisers ordepartmental coordinators of advising; keeping informed of academic deadlines and changes in academic policies; and consultingwith the adviser or departmental coordinator of advising during each registration period, following notification of academic warningstatus, and at other times as needed and required by academic policy; and diligence in attending class and meeting class objectivesand assignments.
Responsibilities of the AdviserAlthough students have the primary responsibility for planning their programs, advisers are expected to: be available for conferencesat appropriate times and places about which their advisees have been informed; provide accurate information about academicregulations and procedures, course prerequisites, and graduation requirements; assist students in planning academic programs suitedto their interests and abilities and their career objectives; discuss with their advisees appropriate course choices in fulfillingcurriculum requirements as well as possible consequences of various alternative course choices; inform their advisees when theadvisee’s proposed course selections conflict with university academic or curricular regulations; assist advisees with followingproper procedures for such things as Progress Toward Degree, exceptions to the course drop deadlines, auditing a course before orafter taking it for credit, taking a course under the credit by examination policy, registering for 19 or more credit hours, registering forinterinstitutional courses, or repeating a course previously passed; refer their advisees for special testing or counseling as needed;assist their advisees in considering the appropriateness of academic adjustments where these become necessary in cases of seriousinjury or illness.
Responsibilities of the Coordinator of AdvisingEach college or department has a coordinator of advising and teaching who is responsible for: assigning, training, and supervisingfaculty and professional advisers; providing up-to-date, printed course and curriculum information for advisers and students;reassigning to another adviser any student who so requests, assisting any student who wants to major in the coordinator’s area ofstudy but is ineligible at the time to transfer into it. Students in this category keep their adviser in the department in which they areenrolled, but consult additionally with the coordinator of advising and teaching for the department offering the curriculum in whichthey wish to enroll. Whenever appropriate, the coordinator will advise students that they should consider alternative curricula.
Progress Toward Degree
The objective of NC State University’s Progress Toward Degree Regulation is to encourage timely matriculation into a degreeprogram and reasonable progress toward graduation. This regulation applies to all NC State undergraduate degree-seeking studentswho entered as first time freshmen or transfer students beginning fall semester 2002. All NC State undergraduate students regardlessof date of entry are subject to the regulation.
Each student in consultation with their adviser will develop a plan of study that serves as a planning tool for completing degreerequirements for the major(s) in which the student is matriculated. Students in the First Year College and other undeclared orundesignated programs will develop a plan of study for the major(s) in which the student expects to matriculate. The Plan of Studycan include plans for tailoring the academic majors, minors, and other specialized academic opportunities.
Enrollment in course work should be consistent with the student’s Plan of Study. The Plan requires a minimum enrollment of 12credit hours during consecutive semesters until graduation, and the successful completion of at least 24 credit hours of planned NCState or transferable course work each academic year, unless otherwise justified by an approved Plan of Study. All students must bein or matriculate into a degree program by the beginning of classes in the first semester that the student has junior status (i.e. 60 credithours earned - criteria established in Classification of Undergraduate Students regulation).
In order to meet the requirements for satisfactory progress toward degree completion, a full-time undergraduate student classified asa freshman must:

by the end of the first year of enrollment (including summer sessions), have on file a registered Plan of Study that serves as aplanning tool for completing degree requirements for the major(s) in which the students is matriculated, or expects to matriculateor transfer, andsuccessfully earn at least 24 credits of NC State or transferable course credit that is included in the approved Plan of Study eachacademic year.
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Comparable requirements exist for students in their sophomore, junior, and senior years. Students who enter NC State as part-timestudents or transfer students are also required to develop a Plan of Work in cooperation with their adviser.
Students who fail to meet the requirements for Progress Toward Degree will be placed on Progress Warning Status and will have onesemester to work with their adviser to develop a specific plan of action that restores “satisfactory progress” status in their currentmajor or to transfer or matriculate into an alternative major. Students who fail to meet the requirements for satisfactory progresstoward degree after one semester on Progress Warning status will not be permitted to enroll as an undergraduate degree-seekingstudent. Such students will be required to apply through the readmission process if they wish to return to degree seeking status.
For complete details and explanation of the Progress Toward Degree Regulation see the following website:www.ncsu.edu/policies/academic_affairs/pols_regs/REG205.00.20.php.
Graduation Requirements
Students are eligible for graduation when they have completed satisfactorily all the academic requirements of their degree program asspecified by their major department. their college, and the university.
NC State requires that, in addition to other university, college, and departmental requirements. all students must have a grade pointaverage of at least 2.000, based on all courses attempted at NC State, in order to be eligible to receive a baccalaureate degree.
Minimum Hours Required for GraduationMinimum credit hours required in a baccalaureate curriculum that has not been designated a five-year program range from 120 to128. These are shown for each cu1riculum. Students may take more hours than the required minimum.
Length of Time to GraduationThe normal and expected length of time to graduation is four years (eight semesters) provided the student completes an average ofslightly more than 16 credit hours each semester (for most curricula) or attends one or more summer sessions.
By action of the N.C. General Assembly, effective with the 1994 Fall Semester, new students entering any of the sixteencampuses of the University of North Carolina system (including NC State), will be assessed a 25 percent tuition surchargeonce they have attempted more than 140 degree credit hours. (Degree programs at NC State require 128 hours or less forgraduation.) Courses taken in summer school at any UNC-System campus do not count towards the 140-hour limitation.Questions about this policy should be directed to the Department of Registration and Records, (919) 515-2572.
In order to make continuous progress toward graduation, students are encouraged to take full advantage of the university’s advisingand support services. Effective career decision-making and early, deliberate, long-range semester-by-semester planning of coursesand careful selection of extra-curricular commitments can provide direction and motivation necessary for effective use of timetowards graduation.
Additional factors that may assure a student’s continuous progress toward graduation include good academic performance infreshman and basic prerequisite courses, advanced placement for introductory courses, and enrollment in summer sessions. Studentsare discouraged from taking unrealistic course loads as a means to accelerate their progress toward graduation as this may result inpoor academic performance.
Students may take more than eight semesters to complete an undergraduate program at NC State. In some cases this is the result ofeffective decision-making on the part of the student for such things as participation in cooperative education or study abroadprograms; a decision to be a part-time student with a reduced course load for reasons of health, necessary outside employment, orparental responsibilities; or attempting dual degrees, double majors, or academic minors.
In other cases the length of time to graduation may be prolonged beyond the eighth semester as a result of incomplete or inadequatesecondary school background requiring some additional compensatory, developmental, or prerequisite courses. Poor academicperformance in the freshman year or early semesters, or late changes in curriculum could also impact time to graduation.
Semester-by-Semester DisplaysThe requirements for many curricula throughout this section are set forth in semester-by-semester displays. One purpose for thesedisplays is to illustrate how certain sequences of courses and prerequisites may be scheduled. Another purpose is to reflect whethercourses are normally offered in the fall or the spring semester. Otherwise, the semester-by-semester displays are merely advisory andnot mandatory. The typical semester schedule shown in the displays may not be the appropriate one for many students. Students arerequired to consult with their faculty advisers prior to registration each semester. Semester-by-semester displays are available online:www.ncsu.edu/registrar/curricula.
Limited D GradesSome colleges and departments have established limitations on the use of D grades in certain courses or categories of courses forsatisfying graduation requirements.
Grade Point Average in MajorSome departments have established graduation requirements of a grade point average of 2.000 on all courses attempted in the majorat NC State or a “C-” or better in some or all major courses. Such a requirement is in addition to the university grade point averagerequirement of 2.000 for all courses attempted at NC State. Students are encouraged to inquire about specific requirements in majorsof interest.
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Residence RequirementsTo be eligible for a bachelor’s degree, a student must be enrolled in a degree program at NC State, must have completed at least 25percent of credit hours required for graduation through courses offered by NC State, and must have earned at least 30 of the last 45hours of credit through NC State courses. In no case shall the proportion of credit hours taken at NC State and applied towards abachelor’s degree be less than 25 percent. Individual departments and/or colleges may have additional residence requirements. Besure to ask your adviser about any special requirements.
Note: The College of Engineering has a policy that transfer students normally must earn at least 48 of their last 60 hours of credit atNC State while enrolled as degree candidates. The College of Management has a policy that Accounting and Business Managementmajors normally must earn at least 30 credit hours while officially enrolled as a degree candidate in either the ACC or BUScurriculum. Students in the Economics majors (EC/ECS) must earn at least l/2 of their required economic credits while enrolled inthe EC or ECS curriculum.
Free Electives
All schools and colleges are encouraged to include free electives in their curricula to satisfy their educational objectives. Moreover,students who would like to take courses beyond those required for their degree are encouraged to do so.
Classification of Students
Undergraduate degree students are classified according to the number of completed credit hours. The required number of hours ofeach classification is:

Classification Semester Hours of Earned Credit
Freshman (FR) Fewer than 30
Sophomore (SO) 30 or more, but fewer than 60
Junior (JR) 60 or more, but fewer than 92
Senior (SR) 92 or more

Agricultural Institute students are designated as first (01) year if they have earned fewer than 30 semester credits and second (02)year if they have earned 30 or more semester credits.
Unclassified Students (UN) are those working for college credit but not enrolled in a degree-granting program. Admission as anunclassified student requires the recommendation of the dean of the school in which the student wishes to enroll. Unclassifiedstudents must meet the same entrance requirements as regular degree students and must meet the same academic requirements tocontinue. If, at a later date, unclassified students wish to change to regular degree status, their credits will be evaluated in terms of therequirements of their intended curriculum.
The Special Student (SP) classification includes Undergraduate Studies (UGS) and Post-Baccalaureate Studies (PBS) students:
Undergraduate Studies (UGS) students are United States citizens who have not obtained a baccalaureate degree and who takecourses but who are not currently admitted to a degree program. To be eligible to register as a UGS student, a person should either:(a) have acquired a high school diploma or a GED certificate: not have been suspended from any college or university (including NCState) within the last three years: and not be a degree candidate at NC State; or (b) be a high school student who has beenrecommended by his/her school and approved by Credit Programs to take lower level courses. Visiting summer sessions students andvisiting international students do not necessarily have to meet the above criteria.
Post Baccalaureate Studies (PBS) students are United States citizens who take courses beyond the baccalaureate degree but who arenot currently admitted to a degree program. This classification is closed to international students with the following exceptions: (a)spouses of regularly enrolled NC State degree students; or (b) students enrolled in special programs such as AID or FAO who areapproved in advance by the International Student Office and the Graduate School.
All UGS and PBS students must register through Registration and Records, located in 1000 Harris Hall. Persons found eligible tostudy as UGS 0r PBS students are not to assume that they have receivedformal admission to the university as either undergraduateor graduate degree candidates. To become a degree candidate, formal application must be made through the UndergraduateAdmissions Office or the Graduate School. The maximum course load for all UGS and PBS students is two courses plus one physicaleducation course each semester or summer session. They may enroll in any cotn‘se offered by the university, provided they havesatisfied any required prerequisites and space is available. The academic standards applicable to undergraduate degree candidates atthe university, including the Continuation of Undergraduate Enrollment Policy, apply to UGS and PBS students.
For the most current information regarding this regulation, please visit the following website:www.ncsu.edu/policies/academic_affairs/pols_regs/REG205.00.6.php
Course Load
The maximum course load for undergraduate degree students is 21 credit hours a semester and two courses plus a physical educationcourse in a summer session. Undergraduate students who wish to register for more than 18 hours during the fall or spring semestermust have their adviser complete this Course Load Waiver Form and return it to Registration and Records. Students who wish to
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register for more than 21 hours during the fall or spring semester must complete a Schedule Revision Form. Schedule RevisionForms are available from the student’s departmental office. First semester freshmen with admissions indices less than 2.000 andcontinuing students with a grade point average less than 2.000 should be advised to carry no more than 16 credit hours in a semester.
For Undergraduate Students (UGS) and Post-Baccalaureate Studies (PBS) students the maximum course load is two courses plus aphysical education in a regular semester or summer session. The minimum course load for full-time undergraduate degree students is12 credit hours, except in their final semester when a lesser number may be taken if that is all the student needs to fulfill therequirements for a degree. In order to receive financial aid a student must meet the minimum course load requirements of theappropriate funding agency. The number of hours for which a student is officially enrolled is that number in which the student isenrolled for credit at the end of the second week of classes (i.e., the last day to withdraw or drop a course with a refund).
For the most current information regarding this regulation, please Visit the following websites:www.ncsu.edu/policies/academic_affairs/pols_regs/REG205.00.8.phpwww.ncsu.edu/policies/academic_affairs/pols_regs/REG205.00.6.php
Grading Scale and Grade Points

Grade Definition Grade Points per Credit Hour
A+ 4.333
A Excellent 4.000
A- 3.677
B+ 3.333
B Good 3.000
B- 2.677 A grade 0fa C- satisfies a
C 2.333 “grade 0fC or better”
C Satisfactory (“Passing” for graduate students) 2.000 prerequisite and other “C"C- 1.677 Wall” requirement, unless a “CWall” is identified as a C not a
D+ 1'333 C- in a course syllabus.D Marginal 1.000
D- 0.677
F Failing 0.000

For the most current information regarding this regulation, please Visit the following website:www.ncsu.edu/policies/academic_affairs/pols_regs/REG205.00.13.php
Grade Point Average
The number of credit hours attempted in a semester or summer session (for which grades of A, B, C, D (including plus/minus), or Fare received) is divided into the total number of grade points earned to arrive at the Grade Point Average (GPA). The Grade PointAverage will be calculated to three decimal points to a maximum of 4.000.
For example, if a student takes 16 credit hours, earning an A in two 3-credit courses, a B in one 3-credit course, and a B in one 2-credit course, a C in a 3-credit course, and an F in a 2-credit course, the grade point average would be:

Example GPA Calculation
6 (credits of A) x 4 (grade points per credit hour) = 24
5 (credits of B) x 3 (grade points per credit hour) = 15
3 (credits of C) x 2 (grade points per credit hour) = 6
2 (credits of F) x 0 (grade points per credit hour) = 0

45
The total number of grade points earned (45) divided by the number of credit hours attempted (16) equals the grade point average, inthis case 2.813.
Grading Guidelines
All instIuctors at NC State use the plus/minus grading scale in their courses. The plus/minus grading scale does not apply courses thatare taken on a pass-fail basis.
Students enrolled in each section of a multiple section course in which the material, the sequencing of its treatment, and theexamination are common to all sections should be graded on the same scale.
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The following grades are not used in the calculation of grade point averages.

S Satisfactory (Credit-only and certain other courses)
U Unsatisfactory (Credit-only and certain other courses)
CR Credit by Examination or Advanced Placement
IN Incomplete
LA Temporarily Late
AU Audit
NR N0 Recognition Given for Audit
W Withdraw or Late Drop

Description of Letter Grades
D - Marginal. This grade is used to recognize that a student’s performance was marginal but clearly better than that of students whoreceive an F.
F - Failing. This grade is used to indicate that the student has failed the course.
S - Satisfactory. This grade is used as a passing grade to be awarded only when the quality of the student’s work is judged to be C-or higher level. It is used as the passing grade for students who are taking free elective courses under the credit-only option. It mayalso be used for certain courses such as orientation courses, seminars, and research problems, in which regular grades are notappropriate.
U - Unsatisfactory. This grade is used to indicate that the student is not to receive credit for a credit-only or other course for whichthe passing grade would be S (Satisfactory).
CR - Credit. This grade is used by the registrar to indicate course credit received by examination or advanced placement as certifiedby appropriate departments or colleges. This grade shall be awarded only when the advanced placement testing indicates that thequality of the student’s work in the course would have been expected to be of C- or higher level.
IN - Incomplete. This grade is used as a temporary grade. At the discretion of the instructor, students may be given an IN grade forwork not completed because of a serious interruption in their work not caused by their own negligence. An IN must not be used,however, as a substitute for an F when the student’s performance in the course is deserving of an F. An IN is only appropriate whenthe student’s record in the course is such that the successful completion ofparticular assignments, projects, or tests missed as aresult ofa documented serious event would enable that student to pass the course. Work undertaken to make up the IN grade shouldbe limited to the missed work.
An IN grade must be made up by the end of the next regular semester (not including summer sessions) in which the student isenrolled, provided that this period is not longer than twelve months from the end of the semester or summer session in which thework was due. In the event that the instructor or department offering the course is not able to provide a student with the opportunityto make up the incomplete work by the end of the next regular semester in Which the student is enrolled or within twelve months,whichever is shorter, the instructor or department offering the course must notify the Department of Registration and Records of thedate of the extended deadline for removing the IN grade.
Any IN grade not removed by the end of the next regular semester in which the student is enrolled or by the end of twelve months,whichever is shorter, or by the extended deadline authorized by the instructor or the department offering the course and recorded bythe Department of Registration and Records will automatically become a Failing (F) grade and will count as a course attempted.
Students should not register again for courses in which they have IN grades; such registration does not remove IN grades, and thecompletion of the course on the second occasion will automatically result in an F for the incomplete course.
When a graduating senior received an IN, the following procedures apply: (I) if the course is needed for graduation, the student willnot be allowed to graduate until the work has been made up, and (2) if the course is not needed for graduation, the college dean mustnotify, in writing, the Department of Registration and Records either (a) that the course and the IN grade are to be deleted from thestudent’s records; or (b) that permission has been given for the IN to remain and that a deadline has been established for thecompletion of the course. In the event that the course is subsequently not completed satisfactorily, the college dean shall notify, inwriting, the Department of Registration and Records that the course and the IN grade should be deleted from the student’s record orthat the IN should be changed to F.
LA- Temporarily Late. An emergency symbol to be used only when grades cannot be reported on time by the teaching departmentor the professor. The LA differs from the IN grade in that the student receiving the LA has completed the work of the courseincluding the examination.
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The LA should not be used by a teaching department or the instructor unless it is absolutely necessary. When it is used the followingprocedure applies:

1. Grade Submission must be entered at the regularly scheduled time with the LA clearly indicated; and2. A Grade Change Report form must be secured from the Department of Registration and Records, completed, and returned atthe earliest possible time and not later than 15 days after the examination.
The semester grade reports of those students who receive an LA will not be complete. This situation often causes students to beuninformed as to their academic eligibility and as to the correctness of their schedule for the following semester.
Audits (Undergraduate)

AU- Audit. Given in recognition of successful completion of a course audit.
NR- No Recognition. Given for unsuccessful completion of a course audit.

Students wishing to audit a course before or after taking it for credit must have the approval of their adviser and of the departmentoffering the course. Auditors are expected to attend class regularly. The degree to which an auditor must participate in class beyondregular attendance is optional with the instructor; any such requirements should be clearly explained in writing to the auditor at thebeginning of the semester. Should the instructor conclude that poor attendance has resulted in an auditor’s gaining little from thecourse, the instructor should mark NR (no recognition will be given for an audit) on the final grade report. Students who have take acourse for audit may, with their adviser’s approval, enroll in the course for credit during a subsequent semester or summer session.For tuition cost purposes, audits are treated as full credit value. For all other purposes, hours of audit do not count in calculatingundergraduate course loads.
Note: Veteran’s benefits are governed by Veterans Administration regulation concerning audits. Public Law 94502 (G.I. Bill)and Public Law 64 (sons and daughters of deceased or disabled veterans) consider only courses being taken for credit whendetermining a student’s course load for benefit purposes. For information, contact the Veterans Affairs Office, 1000 HarrisHall, (919) 515-3048.
W- Withdrawal/Late Drop. Used on student’s grade reports and transcripts to indicate all courses for which they have receivedofficial approval to drop or from which they have received official approval to withdraw after the deadlines for dropping.
Credit by Examination
Undergraduate students currently registered at NC State (degree, unclassified, or non-degree) may request an examination for coursecredit in a course whether enrolled in that course or not, under the conditions described below. Students must initiate a request withtheir adviser (except when a teaching department awards credit based upon group testing for placement purposes). Should the adviserapprove, the student must arrange for the examination with the department offering the course. The department may administer theexamination in any manner pertinent to the materials of the course. Departments are encouraged to offer credit by examination in allcourses but have the prerogative of excluding certain courses, which are demonstrably unsuited for credit by examination.
The academic standards for credit by examination will be commensurate with the academic standards for the course. If a student’sperformance on the examination is judged to be of “C-” or higher quality, the department will notify the Department of Registrationand Records on a Grade Change Report that the student has received Credit by Examination for the course. The Department ofRegistration and Records will enter the appropriate number of credit hours on the student’s permanent academic record. Creditsearned through Credit by Examination are not used in the computation of a student’s grade point average.
The Department of Registration and Records will post course credit by examination to a student’s permanent academic record only ifthat student is currently registered at NC State. However, if the course credit by examination would enable a student to complete therequirements for a degree, that student would not have to be registered in order to receive the credit.
If a student fails to achieve “C-” or higher quality work on an attempted credit by examination, no action is required other than thedepartment’s notifying the student. However, that student is not eligible for another such examination in the same course.
Once a student has failed a course or has completed credit or audit for more than fifty percent of a course, the student may not attemptcredit by examination for that course. Under unusual circumstances, exceptions may be made upon the written recommendation ofthe student’s adviser and the approval of the department offering the course. A student who receives credit by examination in acourse in which that student is currently enrolled must officially drop that course no later than mid-semester.
Credit by Examination Through Independent Studies
Persons who are not currently enrolled on campus and who have gained through study or experience, knowledge of the content ofundergraduate credit courses offered through Independent Studies may (with the approval of the Independent Studies staff and theacademic department offering a course) receive credit for that course by special examination. Students may request approval toattempt credit by examination by completing and submitting a form available from Independent Studies, The University of NorthCarolina, Box 1020, The Friday Center, Chapel Hill, North Carolina 27599-1020, (919) 962-1104.
Crurently enrolled students are not eligible for credit by examination through Independent Studies. These students should go directlyto the appropriate academic department to request credit by examination under the regular procedures in effect on campus.
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Credit Only Option for Free Elective Courses
Each undergraduate student has the option to count toward graduation requirements a maximum of 12 semester hours in the categoryof credit-only courses (exclusive of physical education activity courses and other courses authorized to be graded on Satisfactory/Unsatisfactory basis). The student may select as credit—only any course offered by the university except those in Military Science,Naval Science, and Aerospace Studies. Students should check with their adviser before taking a course in their major, minor, GER orsimilar categories in the credit only status. The selected courses must be included under the free elective category of the specificcurriculum in which the student is enrolled. The student will be responsible for attendance, assignments, and examinations.
The student’s performance in a credit only course will be reported as S (satisfactory grade for credit—only course and given whencourse work is equivalent to C- or better) or U (no credit grade for credit-only course). The grade for a credit only course will have noeffect on the student’s Grade Point Average. The course and its grade will be counted in the cumulative hours attempted. Credit-onlycourses do not count in the calculation of eligibility for the Semester Dean’s List. which requires either twelve hours or fifteen hoursof course work for which grade points are earned.
Non-degree students may take on a credit-only basis any course for which they satisfy prerequisites. Students should be aware thatmany graduate and professional schools evaluate credit-only courses for which “U” grades were awarded as failing grades.
Transfer Credit
Transcripts of college course credit for new transfer students and for NC State students who have taken course work at anotherinstitution are evaluated by the Office of Undergraduate Admissions in consultation with the deans of the NC State colleges todetermine how the work applies to fulfilling the graduation requirements of each student’s intended major. Only courses where thestudent receives a grade of C- or better will be considered for transfer credit. Students admitted to an NC State undergraduate degreeprogram who wish to take courses at another institution must obtain prior endorsement from their academic department and priorwritten approval from their college’s associate dean (or dean’s office) in order to insure that the transfer credits will apply towardspecific graduation requirements. Transfer credit is not recorded on former students’ permanent records until after they have beenreadmitted and have re-enrolled at NC State.
Credit accepted for transfer from another institution is shown only as credit hours and is not included in the computation of the gradepoint average. To see a list of courses and how they transfer to NC State from other institutions, please see:www7.acs.ncsu.edu/uga/course.htm. Please note this website speaks only to the general transferability of the course work. Howtransfer credit applies to a student’s degree is determined by his/her academic department and college associate dean’s office.
For the most current information regarding this regulation, please Visit the following website:www.ncsu.edu/policies/academic_affairs/enrollment/admissions/REG230.01.2.php
Academic Honors
High ranking students in their freshman year are eligible for membership in Phi Eta Sigma and Alpha Lambda Delta. Both of thesenational scholastic honoraries require a 3.5 semester grade point average or better during the first semester or a cumulative average of3.5 for both semesters during the freshman year. Juniors ranking in the top three percent of their class, seniors ranking in the top sixpercent of their class, and outstanding graduate students are eligible for election to membership in Phi Kappa Phi, the university’smost prestigious campus-wide scholastic honor society. Outstanding undergraduate and graduate students majoring in the arts andsciences are also eligible for election to membership in Phi Beta Kappa.
For the most current information regarding this regulation, please Visit the following website:www.ncsu.edu/policies/academic_affairs/pols_regs/REG205.00.1.php
Semester Dean’s List. A full-time undergraduate student who earns a semester average of 3.5 or better on 12 to 14 hours of coursework for which grade points are earned or a semester average of 3.250 or better on 15 or more hours of course work for which gradepoints are earned will be placed on the Dean’s List for that semester. Students are not eligible for the Dean’s List in any semester inwhich they receive an F or IN grade. When IN grades are resolved, however, students who are otherwise eligible shall be addedretroactively to the Dean’s List for that semester. Dean’s List recognition shall be noted on the student’s semester grade report andpermanent academic record.
Graduation with Honors. Undergraduate degree honor designations are:

Cum Laude- for GPA 3.25 through 3.499Magma Cam Laude- for GPA 3.5 through 3.749Summa Cum Laude- for GPA 3.75 and above
To be eligible for degree honor designations students must have completed at least two semesters and at least 30 credit hours at NCState.
Valedictorian, Salutatorian, and Highest Ranking Scholar in a College. To be eligible for consideration as valedictorian,salutatorian, or highest ranking scholar in a college, an undergraduate student must have received at least 100 academic credits at NCState (including credit by examination, advanced placement credit, and SM courses). These 100 credits may include no more than 20transfer credits through programs officially sponsored by NC State. Specifically, these programs are Cooperating Raleigh Colleges,National Student Exchange, International Student Exchange, NC State sponsored study abroad programs, and the affiliated hospital
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programs in Medical Technology. All students whose accumulated grade point averages, based on all courses attempted at NC State,make them eligible for one of these honors, shall be so recognized. That is, in the case of ties, more than one student will receive thehonor. However in the case of ties for valedictorian, no salutatorian will be recognized.
Grade Reports
Grade reports are not mailed at the end of each semester. Grades are posted online within 24 hours after instructors submit them tothe Department of Registration and Records.
The Department of Registration and Records provides three methods in which students may gain access to term grades:

Pack Tracks: www.ncsu.edu/registrar - Requires your Unity ID and password.In Writing: A printed copy of semester grades can be issued only at the written request of the student concerned. The writtenrequest should be submitted after the first day of classes, but before the last day of classes each semester and should include thefollowing information: student’s full name, student identification number. PIN, correct correspondence address and signature.The request should be mailed to: Department of Registration and Records, Box 7313, NC State University, Raleigh, NC 27695-73 13.In Person: Students may come in person to the Department of Registration and Records, 1000 Harris Hall, and request a printedcopy of grades for their last enrolled term. The student must show a picture ID to receive grades. Office hours are 8:00 a.m. to5:00 pm, Monday through Friday.
Transcripts of Academic Records
Official TranscriptsOfficial NC State University transcripts are a complete record of a student’s academic work at the university. Transcripts are issuedon official “SCRIP-SAFE" paper and carry the pre-printed signature of the University Registrar, the date of issue, and the pre-printedseal of the university. Sealed transcripts are also stamped with the Registrar’s signature on the outside of the envelope.
An official transcript is issued only at the authorization or written request of the student concerned. There are three different ways torequest official transcripts.

1. Order a transcript online. Use the transcript service provided by the National Student Clearinghouse to request an officialtranscript online 24 hours a day. Online orders can be placed at www.getmytranscript.com.2. Fax or mail a request to Registration and Records for an official transcript. A transcript request form may be obtained onlineat www.ncsu.edu/registrar/forms.3. Visit Registration and Records in person at 1000 Harris Hall and receive an official transcript.
Notes:- The charge for official transcripts processed at Registration and Records is $10.00 for the first transcript and $5.00 for eachadditional transcript per order. Transcripts ordered through the National Student Clearinghouse are $10.00.There is an additional charge of $5.00 for transcripts faxed from Registration and Records. Registration and Records does not faxtranscripts internationally.- Official transcripts are not issued for those people who are indebted to the university until such indebtedness is paid orsatisfactorily adjusted.Transcript requests will normally be processed within 24-48 hours. However, a longer period of time may be required forprocessing at the beginning and end of each semester.
Unofficial TranscriptsCurrently registered students may obtain an unofficial transcript by accessing Pack Tracks and selecting Transcript from the StudentInformation menu.
Change of Name, Address, or Telephone
It is the student’s responsibility to notify the Department of Registration and Records of any changes in name, address, or telephone.Failure to do so may prevent prompt delivery of important university correspondence and correct notification of hometownnewspapers of honors received. International students are required by law to notify the university of any change or correction in nameor address within 10 days. Updating address changes in the Pack Tracks system fulfills international students’ federal requirementsfor maintaining status in SEVIS.
Name changes can only be completed in person at Registration and Records, 1000 Harris Hall by providing a picture ID and proof ofthe name change (i.e. driver’s license, social security card) or by written authorization along with proof.
Changes of address or telephone can be completed in one of the following two ways:

Pack Tracks: www.ncsu.edu/registrar - Requires Unity 1D and password- In Writing: The Change of Address form at www.ncsu.edu/registrar/forms/pdf/addresschangepdf should be completed and sentto the Department of Registration and Records, Box 7313, NC State University, Raleigh, NC 27695 and must include your name,student ID number, PIN, new address and signature.
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Double Degrees
Students who have satisfactorily completed the requirements for more than one bachelor’s degree may, upon the recommendation oftheir deans, be awarded two bachelor’s degrees at the same or at different commencement exercises. To earn two degrees, studentsregister in one school or department and, with the cooperation of the second school or department, work out their program to coverthe requirements for both. Students must file an approved Curriculum Change Form with Registration and Records, 1000 Harris Hall.An Application for Degree Form must be submitted for each degree.
Intra-Campus Transfers (Curriculum Change)
Regulation1. A student who has attempted fewer than twelve credit hours at NC State may transfer to another curriculum provided thatthe student meets the admission requirements of the intended new curriculum.2. A student who has attempted twelve or more credit hours at NC State may transfer to another curriculum provided that thestudent is eligible to do so under the intra-campus transfer policy which pertains to the intended curriculum.
Procedures for Intra-Campus TransfersUndergraduate students wishing to change from one curriculum to another must report to the dean’s office of the college offering thecurriculum in which entrance is desired and request acceptance into the new college or curriculum. International students must meetwith an Office of International Scholar and Student Services adviser and change their curriculum in SEVIS before submitting theCurriculum Change Form to the Department of Registration and Records.
If acceptance is approved, a Curriculum Change Form will be issued, bearing the signature of the accepting dean.
If the former curriculum was in a different college, the Curriculum Change Form should be submitted for the signature of thereleasing dean with the request that all records be transferred to the new college and department.
From the standpoint of advising, pre-registration, and adding and dropping courses, the student is considered to be in the newcurriculum as soon as the Curriculum Change Form is completed and filed with the Department of Registration and Records and therecords of the student have been transferred to the new department. (See also “Readmission of Former and Suspended DegreeStudents” and “University Policies and College/Departmental Policies”)
For the most current information regarding this regulation, please Visit the following website:www.ncsu.edu/policies/academic_affairs/pols_regs/REG205.00. 16.php
Academic Status
Continuation of Undergraduate EnrollmentAll undergraduate students, including all Lifelong Education students, regardless of when they first enrolled in NC State University,are subject to this regulation.
Minimum Eligibility StandardThe minimum eligibility standard for continued enrollment for any undergraduate student is defined as achieving the requiredcumulative grade point average for the total number of credit hours attempted at NC State plus transferred credit hours according tothe Schedule of Performance Requirements for Continuing Undergraduate Enrollment, referred to hereafter as the ContinuationSchedule.

Credit Hours Attempted Minimum Requiredat NC State Plus Cumulative Grade Point AverageCredit Hours Transferred on all Courses Taken at NC State
1-59 1.8

60 or more 2.0
Undergraduate students who, at the end of any spring semester, do not meet the minimum standards shown in the ContinuationSchedule will not be allowed to continue their enrollment at the university during subsequent fall and spring semesters, with thefollowing exceptions:

no student will be suspended until the end of the student’s second regular semester at NC State;any student who begins a given semester with a cumulative GPA of 2.00 or better will be eligible to continue in the next regularsemester in which they seek enrollment regardless of academic performance in that given semester;students who are eligible to continue at the end of a spring semester will be eligible to continue into the following fall, regardlessof summer session performance;students will be eligible to continue their enrollment until they have attempted at least twelve hours at NC State; andsuspended students re-admitted on appeal will be eligible to enroll on Academic Probation.
A student with a cumulative GPA below 2.00 will be in one of three academic statuses: Academic Warning, Academic Suspension,or Academic Probation.
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Academic WarningEvery student who meets the criteria set forth in the above section, but whose cumulative grade point average is less than 2.00, theminimum for graduation, will be on Academic Warning Status. The Timely Advising Requirement applies to students on AcademicWarning Status.
Academic SuspensionAcademic Suspension Status is assigned at the end of the spring semester to students who do not meet the minimum eligibilitystandards and who were enrolled in either the fall or spring semester. Academically suspended students are subject to the provisionsof the regulation on Readmission of Former and Academically Suspended Undergraduate Degree Students. International studentswho are suspended will have their programs terminated in SEVIS and must immediately meet with an Office of International Scholarand Student Services adviser to discuss immigration consequences and limited options for readmission or transfer.
Academic ProbationAcademically suspended students may appeal to the University Admissions Committee for re-admission on Academic ProbationStatus in order to enroll in a regular semester (fall or spring). Students will not be considered in good academic standing while onAcademic Probation Status. The Timely Advising Requirement applies to students on Academic Probation Status. The UniversityAdmissions Committee may prescribe additional requirements as a condition of re-admission. Students who obtain a cumulativeGPA above the suspension level, after being placed on probation status, will have the probation status discontinued. Students who donot obtain a cumulative GPA above the suspension level, by the end of the spring semester after being placed on probation, willreturn to Academic Suspension Status.
Timely Advising RequirementAll students on Academic Warning Status or Academic Probation Status are required to meet with their academic advisers during thefirst four weeks of classes in regular semesters to review their academic situations and to formulate or review and revise as neededtheir plans of study. Any student in either of these statuses who does not comply with this requirement will not be allowed to registerand continue enrollment at the university during subsequent fall and spring semesters unless the cumulative GPA of the student is2.00 or greater at the end of the semester in which the requirement was not met.
For the most current information regarding these regulations, please Visit the following website:www.ncsu.edu/policies/academic_affairs/academic_progress/REG02.05. 1 .php
Readmission of Former and Suspended Degree Students
An undergraduate degree student who fails to enroll or attend at all, during any regular semester, is considered a “former degreestudent,” and must re-apply for admission to continue. Readmission applications should be submitted as soon as possible but no laterthan 30 days prior to the date of desired enrollment. Former students returning should be aware that enrollmentrestrictions may beimposed at any time, which may affect their readmission.
A non-refundable charge must accompany all applications.
Readmission for Students Eligible to ContinueStudents who were eligible to continue at NC State at the time of leaving and who have a grade point average of at least 2.0 on allcourses taken at NC State are eligible to be readmitted to their former program, provided the program has the capacity to acceptadditional students.
A student who was eligible to continue at the time of leaving who has subsequently completed academic work at another institutionand earned less than a C- average on such work must complete a readmission form and write a letter of petition to the UndergraduateAdmissions Committee.
A student who was eligible to continue at the time of leaving and whose grade point average is less than 2.0 on all courses taken atNC State will be:

Considered for readmission on Academic Warning status if the student’s GPA is not lower than the level required to be eligibleto continue under the cturent regulation; orConsidered for readmission on Academic Probation Status for one semester if the student’s GPA is below the level required to beeligible to continue under the current policy.Former students returning who desire a change of curriculum must be accepted into the desired major based upon currentmatriculation requirements and submit a properly validated Curriculum Change Form to the Department of Registration andRecords before readmission can be processed. (See lntra-Campus Transfers)
Readmission for Suspended StudentsA student whose grade point average on all courses taken at NC State is such that the student has been suspended may seekreadmission under the rules in the sections below.
Readmitted academically suspended students will be on Academic Probation Status and will not be considered in good academicstanding until such time as they meet the appropriate minimum cumulative GPA requirement based upon the university’sContinuation of Undergraduate Enrollment regulation.
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Any academically suspended student needing 14 or fewer credit hours for graduation and having a GP (Grade Point) deficit of 10 orless will be automatically readmitted to the university on Academic Probation Status for one semester without petitioning forreadmission.

Such students will be permitted to register for successive academic semesters provided that, following readmission, eachsemester GPA is at least 2.500 until such time as the cumulative GPA is 2.000 or greater (at which time the Academic ProbationStatus will be removed).Failure to achieve the required 2.500 semester GPA or the minimum overall GPA required by the Continuation of UndergraduateEnrollment regulation will result in an additional notice of academic suspension from the university at the end of either the fall orspring semester.~ So long as the student is on Probation Status, s/he will be limited to a maximum of 14 hours registration each semester (anyexception must be approved by the adviser and Academic Dean of the college in which the student is enrolled).
Automatic Readmission Based on Academic PerformanceA student who is academically suspended may enroll in NC State University Summer Session courses and NC State UniversityIndependent Studies courses in order to attempt to improve their overall academic performance.
With consent of the academic department in which the student was formally enrolled, a suspended student may enroll in NC StateUniversity Distance Education courses.

Courses taken through this avenue must be consistent with the student’s program of study.~ To facilitate taking distance education courses, a student must contact his/her academic adviser or the coordinator of advising inthe student’s major department to request departmental consent.
Enrollment in NC State University Summer Session. Independent Study. and/or Distance Education courses will be limited to a totalof two courses (plus applicable labs) at any given time. An additional one credit hour Physical Education course can be added forstudents attending on campus summer sessions.
If grades earned through NC State Summer Session courses, Independent Study courses, or NC State Distance Education courses aresufficient to remove the suspension, the student may be automatically readmitted in the subsequent semester without admissioncommittee review.
Readmission Based on Appeals to the University Admissions CommitteeIf the student chooses not to pursue any of the above course options or fails to earn grades sufficient to meet the minimum cumulativeGPA requirement (based on the university’s Continuation of Undergraduate Enrollment regulation), the following rules for appeals tothe Undergraduate Admissions Committee will apply:
First Notice ofAcademic Suspension. Upon receiving the first notice of academic suspension from the university, a mandatory oneregular semester break in enrollment will be imposed for the semester following receipt of the notice (i.e., the fall or spring semester).
During the one-semester break in enrollment, a suspended student may take advantage of an alternative readmission program. Thisrequires a Psychoeducational Assessment offered by the University Counseling Center. The goal of this assessment is to helpsuspended students identify any underlying educational, behavioral, psychological, or medically related cause(s) of the previouslypoor educational performance and to make recommendations for adjustments. Students are strongly encouraged to participate in thisintervention program.

Upon verification by the Counseling Center of completion of the Psychoeducational Assessment the student will be eligible forreadmission at the beginning of the next semester without admission committee review.For readmission in the spring semester, evaluations done at the NC State Counseling Center must be scheduled prior to August15 and be completed by October 20. Note: Students would not be enrolled during the fall semester.0 For readmission in the fall semester, evaluations done at the NC State Counseling Center must be scheduled prior to May 1 andbe completed by July 15. Note: Students would not be enrolled during the spring semester.Off-campus, licensed mental health service providers under the guidelines provided by the NC State Counseling Center may alsoconduct evaluations. Acceptable reports, however, must be filed and discussed by the student with a counselor at the CounselingCenter by the October 20 and July 15 dates.
After an absence of at least one regular semester following the first notice of academic suspension, students choosing not to takeadvantage of the alternative readmission process may petition for readmission through the Admission Committee. The petitionshould provide evidence of motivation and/or achievement based on any academic work or systematic review of previousperformance completed during the suspension period.
Upon readmission the student must meet with their academic adviser to update their plan of study and review their strategies foracademic success. Failure to meet with the adviser and to update their plan of study may result in the cancellation of the student’senrollment.
Second Notice of Academic Suspension. Upon receiving the second notice of academic suspension from the university, amandatory two regular semester break in enrollment will be imposed. At the end of the mandatory period, the student may petitionthe Undergraduate Admissions Committee for readmission.
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Petitions for readmission must be accompanied by:
- transcript of any courses (including grades) taken during the suspension, and- a detailed plan of study, developed with the assistance and approval of the adviser, or department designee, outlining courses tobe taken in each subsequent semester and the level of performance (GPA and number of hours each semester) necessary tocomplete the degree requirements, and~ a written evaluation by the adviser candidly discussing the probability the student will be able to meet the performanceexpectations, and' evidence that the student participated in the specified intervention program following the automatic reinstatement after the firstacademic suspension.
If the Admissions Committee decides to readmit the student:

The student as a mandatory condition of continued enrollment must follow the negotiated plan of study. The plan of study shallspecify the GPA to be maintained and the number of hours to be carried by the student each semester until graduation.This plan of study cannot replace or supersede university graduation requirements, such as the 2.000 overall GPA required forgraduation, or any other requirements as may be specified in the student’s ctu‘riculum regarding grade points, hours of D, etc., forgraduation.As long as the student’s cumulative GPA is less than the minimum required, this plan of study, when accepted by the university,will supersede the graduated Schedule of Performance Requirements for Continuing Undergraduate Enrollment (“continuationschedule”) used to determine suspension.~ Failure to follow the plan of study will result in the cancellation of the student’s enrollment and a third notice of suspension fromthe university.
If the student performs at a level to earn a cumulative GPA that exceeds 2.000, strict adherence to the plan of study may no longer berequired. However, a student whose performance drops in subsequent semesters, will then be subject, to a third suspension for pooracademic performance.
Third Notice of Academic Suspension. Upon the third notice of academic suspension, the student will be permanently suspendedfrom the university, except as provided for under the Contractual Readmission Policy.
Contractual Readmission. (An appeal to Undergraduate Admissions Committee by students who have not been enrolled at NCState for three or more years) After not being enrolled at NC State (excluding Summer Sessions, Independent Studies, and NC StateDistance Education courses) for a continuous three-year period or longer, a student whose former academic record at NC State wassuch that the student was suspended or would have been suspended under current policies, may petition the UndergraduateAdmissions Committee for contractual readmission.
The Committee will decide each case on its individual merits with special regard to the student’s written appeal, the productive use ofthe three or more intervening years, evidence of motivation and achievement based on any academic work done during those three ormore years, and a supporting letter from the department offering the curriculum into which the student requests admission. This lettermust contain a proposed plan of study agreed to and signed by the student, the department head, and the dean. If the curriculum intowhich the student requests admission is different from that in which the student was last enrolled. the petition to the AdmissionsCommittee must also be accompanied by a Curriculum Change Form approved by the accepting dean.
If a contractual readmission is approved, the following conditions will apply:

The student’s entire academic record at NC State will be recorded on any subsequent transcript, including a grade point averageon all work attempted at NC State.For courses attempted prior to readmission, only work of C- or better will count toward fulfilling graduation requirements,providing that such courses meet current curriculum requirements.For purposes of suspension and eligibility for graduation, a second grade point average will be calculated based only on coursesthat are attempted after readmission. Total hours for graduation and suspension will be based on all work at NC State afterreadmission plus former work of C- or better that is acceptable to the department plus hours transferred from other institutions.The student must maintain an overall grade point average of 2.0 or better on all courses attempted after readmission.Students who fail to achieve an overall grade point average of 2.0 will lose their contractual readmission status. Their status forsubsequent work as a degree student at NC State shall be determined on the basis of total hours attempted at NC State plustransferred hours and their grade point average calculated using all courses attempted at NC State.A student may be readmitted under this option only once.
Notice of ReadmissionOnce a student has received notice of readmission, the student should pay the semester’s tuition at the University Cashier’s Office(2005 Harris Hall) and register for the schedule of courses agreed upon in consultation with her/his adviser. The student's ID numberwill be included in the notice of readmission.
Withdrawal from the University
Students who wish to drop all the courses for which they are registered must withdraw from the university for the remainder of thesemester or summer session in which they are enrolled. Students who have registered and prepaid are considered to be registered andmust be officially withdrawn, unless they have notified the university prior to the beginning of the first day of classes that they wishto have their registration cancelled.
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The procedure for withdrawing is different in several ways from the procedure for dropping one or some courses but not all. First, theprocedure is not initiated in the academic department or college. Second, a Schedule Revision Form is not used. Third, it is highlyrecommended, but not required, that students considering withdrawal consult their faculty adviser or department coordinator ofadvising. The withdrawal process is as follows.
Degree candidates and Unclassified students initiate the official withdrawal process with the Counseling Center, Student HealthCenter, (919) 515-2423. Parental approval to withdraw may be required for single students who are under eighteen.
Lifelong Education students contact Registration and Records. (919) 515-3154.
International students who wish to withdraw from the university must meet with an Office of International Scholar and StudentServices adviser to effect a withdrawal in SEVIS before withdrawing from the university in order to protect their immigration status.International students who are contemplating a withdrawal must call OIS, (919) 515-2961 for an appointment.
NC State students carrying course work at another campus under the interinstitutional arrangement must contact the Department ofRegistration and Records, 1000 Harris Hall, (919) 515-1496, to initiate the paperwork necessary for removal from the class roll at theother institution.
Students Visiting from other institutions who are registered for NC State course work under the Interinstitutional arrangement mustinitiate withdrawal on their home campus.
Financial Aid recipients who withdraw during the semester or summer sessions may be required to repay all or a portion of the aidreceived, depending on the date upon which the withdrawal is effective. All students are required to get clearance through the Officeof Scholarships and Financial Aid during the withdrawal process to determine their individual repayment obligations.
Withdrawal After the Last Day of the Official Drop PeriodIt is considered that after the last day of the official drop period a student has become a partner in an implied contract with theuniversity to continue until the end of the semester. Therefore, withdrawals without academic penalty are granted by the universityonly when exception circumstances exist.
Undergraduate and graduate degree students may receive late withdrawals through the Counseling Center under three conditions:

1. Certification by an appropriate medical professional of serious disruption in academic functioning for medical reasons. Suchmedical petitions are subject to review by a university physician and by the Counseling Center.2. Certification by the Counseling Center of serious disruption in academic functioning because of an emotional problem orcrisis. It is important to verify that (a) there has been a significant decrease in the student’s usual level of psychologicalfunctioning and (b) that regaining that previous level of functioning will involve a process of sufficient academic dis1uptionto make continuing as a student unreasonable. In this case a “hold” may often be placed on the student’s readmissionpending certification by the Counseling Center and/or independent psychologist/psychiatrist that the student has regainedand can be expected to maintain that usual level of psychological competence.3. Verification by the office of the student’s college dean that a decision has been reached in accordance with that college’spolicies and procedures that a documented hardship of any kind which, responsibly handled, resulted in it beingunreasonable to insist that the student continue. The hardship should normally have been reasonably unforeseeable.
Courses for which students are officially enrolled are recorded on the transcript without grades or grade points but with a notation of“W” to indicated approval to withdraw after the withdrawal deadline.
Repeating Courses
Course Repeat PolicyStudents who repeat a course, regardless of the grade previously made, will have both grades counted in their cumulative grade pointaverage.

Undergraduate students may be allowed as many semester hours as are appropriate in the departmental curriculum for coursesthat are titled seminar, special topics, independent study or research (usually numbered 490-499 or 590-599) and cover topicsdifferent from those studied when the courses were taken previously. Unless a course satisfies one or the other of the aboveconditions, the semester hours will be counted only once toward the number of hours required for graduation even thoughstudents repeat and pass the course both times.The adviser’s approval is required for students to repeat any course previously passed with a C- or better; no approval can begiven for a grade of A or B. Nor will it be given when: students wish to repeat a lower division course that they have passed witha grade of C- or better after having successfully completed: students wish to take an introductory course after they havesuccessfully completed an advanced course dealing with similar material.' Students must not register again for any courses in which they have IN grades; such registration does not remove IN grades: andthe completion of the course on the second occasion will automatically result in an F for the uncompleted course.
For the most current information regarding this regulation, please Visit the following website:www.ncsu.edu/policies/academic_affairs/pols_regs/REG205.00.23.php
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First Year Course Repeat PolicyFor courses first attempted in 1995 Fall Semester and afterwards.
The first year course repeat policy is one of forgiveness that helps new NC State undergraduate students maintain good academicstanding. The policy is necessary because new students lack familiarity with the university, and as a result, are more likely to makeerrors in their choice of courses and total course load.
Effects

The eligible student who repeats a course while electing that the first year course repeat policy apply, will have the grade pointsand the credit hours attempted and earned on the first completion of the course removed from the calculation of the cumulativegrade point average which will result from the removal of the grade points and credit hotu‘s attempted and earned on the firstcompletion of the course will be calculated and recorded on the student’s record after the second completion of the course.The course title and grade for the first completion will be shown on the official record with a code (R) to indicate that it wasrepeated and that the first grade was removed from the computation of the cumulative grade point average.The recorded grade point average of the student for the semester in which the course was originally taken will not be changed.Repeating a cotu‘se and exercising the first year course repeat policy does not retroactively change the status of the student as tosemester academic hours, academic warning, probation, or suspension in prior semesters.Many graduate and professional schools recompute grade point averages in the process of considering an application foradmission to such programs. This recomputation of grade point averages may include restoring the cumulative grade pointaverage effects of initial attempts at courses repeated under this policy.
Eligibility

the initial attempt and the repeat under this policy must be an NC State course;the course being repeated was completed for the first time after the 1995 Second Summer Session;the course being repeated must be at the 100- or 200- level;the student received a grade below C- in the course that is to be repeated;both attempts of the course were for letter grades; no unsuccessful audits or credit-only attempts may be repeated nor mayrepeats under the policy be made for audit or credit-only;the student has not received credit for an advanced course dealing with the same subject matter as the course being repeated;the first attempt of the course must have occurred within 12 months of the student’s initial enrollment in any classification atNC State; this period is not lengthened by voluntary or involuntary failure to enroll in subsequent semesters or summersession, nor by enrolling at less than a minimum full-time load following the initial date of enrollment;the second attempt is for the same course or for an approved substitute course;the second attempt occurs in a regular semester or summer session which ends within 12 months of the completion of thefirst attempt of the course; if the course is not available during that period or if the student is not enrolled when it isavailable, then the second attempt must occur in the next regular semester during which the student is enrolled at NC Stateand the course is available;10. the notice of Exercise of First Year Course Repeat Policy is filed by the student with the Department of Registration andRecords on or before the “last day to drop a course without a grade for courses at the 400 level and below” of the semesteror summer session in which the course is repeated.Procedures
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1. students are advised to consult with their advisers in making the decision to elect a course repeat under this policy.2. the student must submit a Notice of Exercise of First Year Course Repeat to the Department Registration and Records on orbefore the last day to drop a course without a grade at the 400 level or below of the semester or summer session in whichthe course is repeated. Forms may be obtained from advisers, departmental coordinators of advising, associate deans foracademic programs, or the Department of Registration and Records.
Code of Student Conduct
All students who enroll at NC State are required to adhere to the Code of Student Conduct. This code “sets our the kind of behaviorthat disrupts and inhibits the normal functioning of the university, and what action it will take to protect the community from suchdis1uption.” Academic and Non-Academic Misconduct, both on and off campus are addressed in the Code. Students will receivesanctions that may range from a warning to expulsion from the university. For more information contact the Office of StudentConduct at (919) 515-2963 or access the code through the following website: www.ncsu.edu/student_conduct.
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GENERAL EDUCATION REQUIREMENTS
The program in General Education established the foundation for a lifetime of intellectual discovery, personal development, andcommunity service while preparing students for advanced work in various academic and professional disciplines. Through theteaching of courses offered in each of the following subject areas as well as in the delivery of the academic disciplines, the GeneralEducation program will:

1. Provide instruction that enables students to master basic concepts of a broad array of the intellectual disciplines,2. Help students develop versatility of mind, an ability to examine problems individually and collaboratively from multipleperspectives, including ethical and aesthetic perspectives,3. Provide students the guidance and skills necessary to become intellectually disciplined, to be able to construct argumentsthat are clear, precise, accurate, and of relevant depth and breadth,4. Encourage students to take personal responsibility for their education, including the ability to find, evaluate andcommunicate new information, setting the stage for life-long learning.
For the most current information available, please see the following website: www.ncsu.edu/uap/academic-standards/ger/ratobj.html
Mathematical Sciences
Rationale: A logical approach to problem solving is important for successful functioning in society. It is also important that studentsbe able to formulate models, be critical consumers of quantitative information, communicate mathematically and solve problems.
Objectives for courses in the category of Mathematics: Each course in the Mathematical Sciences category of the GeneralEducation Requirements will provide instluction and guidance that help students to:

1. improve and refine mathematical problem-solving abilities; and2. develop logical reasoning skills.
Natural Sciences
Rationale: The natural sciences pursue basic questions about the workings of the universe, and the richness, variety andinterconnectedness of the world around us. Students today are exposed to an increasing volume of information, from a large varietyof sources, in diverse and changing formats. Training in the natural sciences is essential to help students develop skills to distinguishbetween testable and un-testable ideas, recognize scientifically valid tests of theories, and understand how information relates tothose tests. By studying the natural sciences, students learn to reason both inductively and deductively, develop and test scientifichypotheses, and understand the value and limitations of scientific studies. The development and application of new technologiesrequire scientifically literate citizens who can understand technological issues and evaluate the role of science in society's debate ofthose issues.
Objectives for courses in the category of Natural Sciences: Each course in the Natural Sciences category of the General EducationRequirements will provide instruction and guidance that help the student to:

1. use the methods and processes of science in testing hypotheses, solving problems and making decisions; and2. articulate, make inferences from, and apply to problem solving, scientific concepts, principles, laws, and theories.
Minimum Requirements in Mathematical and Natural Science for all Curricula (20 hours)A total of six courses (20 hours) in the mathematical and natural sciences.

1. Two courses (6 hours) selected from mathematics, statistics, and logic; one must be a mathematics course.2. Three courses (11 hours) from the natural sciences; two from different basic sciences (biology, chemistry, earth sciences,and physics); two of the three courses must have a laboratory.3. The sixth course (3 hours) selected from any of the mathematical science, natural science, or from the science andtechnology perspective of the science, technology and society courses.
Writing, Speaking and Informational Literacy
Rationale: Writing and speaking are powerful ways of understanding ourselves and the world in which we live. It is through writingand speaking that the various disciplines and professions define the knowledge and methodologies that characterize them. Andbecause effective writing and speaking in academic and professional settings often demand proficiency in the use of informationtechnologies and resources, students must have a basic understanding of how information is identified and defined by experts,structured, organized, and accessed, in both the print and digital environments. Mastery of communication arts and information skillsis central to engaging in the productive life of academic and professional communities.
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Objectives for courses in the category of Writing, Speaking and Information Literacy: Each course in the Wiiting and Speakingcategory of the General Education Requirements will provide instruction and guidance that help students to:

l. communicate effectively in specific writing or speaking situations, which may include various academic, professional, orcivic situations; and2. understand and respond appropriately to the critical elements that shape communication situations, such as audience,purpose, and genre; and3. critique their own writing or speaking and provide effective and useful feedback to enable other students to improve theirwriting or speaking; and4. demonstrate critical and evaluative thinking skills in locating, analyzing, synthesizing, and using information in writing orspeaking activities.
Minimum Requirements in Writing and Speaking for all Curricula (7 hours)

1. One semester of composition and rhetoric during the freshman year. (English 101 - 4 credits)2. One semester from any of the following:a) advanced writing,b) speech, orc) foreign language (FL 201 or higher in the student’s first foreign language or any FL course in a second language).3. In addition, each curriculum is designed so that upper-level courses and other programmatic experiences help students writeand speak competently in the discipline, including the ability to retrieve, evaluate, and manage information in ways that areappropriate to the discipline. In each curriculum, the design and delivery of that support are guided by various forms ofprogrammatic assessment.
Humanities and Social Sciences
Rationale: The humanities and the social sciences comprise the subjects and disciplines that use various modes of rational inquiry tounderstand human nature and experience, organization and change in human societies, the nature of the world, and rational inquiryitself. An education in the humanities and social sciences requires reading significant works, gaining an exposure to a variety ofmethodologies, and learning to apply these in written exposition. An education in the basic humanistic disciplines is a necessary partof being truly educated— of becoming a citizen with a broad knowledge of human cultures and with well-considered moral,philosophical, aesthetic, and intellectual convictions.
Objectives for courses in the category of Humanities and Social Sciences: Each course in the general humanities category of theGeneral Education Requirements will provide instruction and guidance that help students to:

I. understand and engage in the human experience through the interpretation of human culture and artifacts (this objectivemust be the central focus of each humanities course); and2. become aware of the act of interpretation itself as a critical form of knowing in the humanities; and3. make academic arguments about the human experience using reasons and evidence for supporting those reasons that areappropriate to the humanities.
In addition, each course appearing on one of the specific humanities and social science lists meets the objectives for thespecific category as detailed below:
Literature: The study of literature introduces students to the many ways of deriving meaning from the human condition and to themany forms in which meaning is expressed. Studying literature also develops students’ capacity for critical analysis and personalexpression, their aesthetic sensitivity, and their reading and writing skills.
Objectives for courses in the category of Literature: Each course within the Literature category of the General EducationRequirements in the Humanities will provide instmction and guidance that help students to:

l. understand and engage in the human experience through the interpretation of literature (this objective must be the centralfocus of each literature course); and2. become aware of the act of interpretation itself as a critical form of knowing in the study of literature; and3. make scholarly arguments about literature using reasons and ways of supporting those reasons that are appropriate to thefield of study.
Objectives for courses in the category of History: The study of history provides an understanding of continuities and changes inhuman thought and behavior and of the ongoing process in which individuals shape and are shaped by their societies and theirgovernments. Studying history also provides training in the analysis of process and the evaluation of a wide variety of evidence.

59



North Carolina State University
Each course in the History category of the General Education Requirements will provide instruction and guidance that help studentsto:

l. understand and engage in the human experience through the interpretation of evidence from the past situated in geotemporalcontext (this objective must be the central focus of each history course); andbecome aware of the act of historical interpretation itself, through which historians use varieties of evidence to offerperspectives on the meaning of the past; and3. make academic arguments about history using reasons and evidence for supporting those reasons that are appropriate to thefield of study.

P

Philosophy: In the study of philosophy, students are exposed to the rigorous procedures of philosophical thought, to ethical issues,and to the insights of ethical reasoning.
Objectives for courses in the category of Philosophy: Each course in the Philosophy category of the General EducationRequirements will provide instruction and guidance that help students to:

l. understand and engage in the human experience through the philosophical study of human thought, human values, and theworld (this objective must be the central focus of each philosophy course); and2. become aware of the acts of understanding and engagement itself as critical parts of the study of philosophy; and3 make philosophical arguments using reasons and ways of supporting those reasons that are appropriate to the field of study.
Religion: In the study of religions, students are introduced to beliefs of their own and other cultures, and they learn how variousreligions have resolved ethical issues and have addressed the human condition.
Objectives for courses in the category of Religion: Each course in the Religion category of the General Education Requirementswill provide instruction and guidance that help students to:

l. understand and engage in the human experience through the interpretation of religious cultures and artifacts (this objectivemust be the central focus of each religion course); and2. become aware of the act of interpretation itself as a critical form of knowing in the study of religion; and3 make arguments about religion using reasons and ways of supporting those reasons that are appropriate to the field of study.
Visual and Performing Arts: Courses in the Visual and pe1forming arts deal with aesthetic, personal, practical, and culturalsignificance of the fine and applied arts. The Visual and performing arts develop students’ aesthetic sensitivities, critical judgment,and personal creativity. They also provide students with an understanding of the cultural and historical dimensions of artisticexpression.
Objectives for courses in the category of Visual and Performing Arts: Each course in the Visual and Performing Arts category ofthe General Education Requirements will provide instruction and guidance that help students to:

l. deepen their understanding of aesthetic, cultural, and historical dimensions of artistic traditions; and2. strengthen their ability to interpret and make critical judgments about the arts through the analysis of structure, form, andstyle of specific works; and3. strengthen their ability to create, recreate, or evaluate art based upon techniques and standards appropriate to the genre.
Social Sciences: The study of social sciences enables students to understand individual and collective human behavior by exploringmeaning within a variety of social, cultural and political contexts; by analyzing the structures within which human goals areestablished and human choices are made; and by applying theoretical and quantitative models to specific cases.
Objectives for courses in the category of Social Sciences: Each cotu‘se in the Social Science category of the General EducationRequirements will provide instruction and guidance that help students to:

l. understand at least one of the following: human behavior, mental processes, organizational processes, or institutionalprocesses; and2. understand how social scientific methods may be applied to the study of human behavior, mental processes, organizationalprocesses, or institutional processes; and3. use theories or concepts of the social sciences to understand real-world problems, including the underlying origins of suchproblems.
Minimum Requirements in Humanities and Social Sciences for all Curricula (21 hours)The general education requirements in the Humanities and Social Sciences are designed to expose students to content areas thatdemonstrate the relevant modes of inquiry:

One course in the study of literature (3 hours).One course in the study of philosophy, religion, or history (3 hours).One course in the study of Visual and performing arts (3 hours). Alternatively, this requirement may be fulfilled by acotu‘se in the study of history.Two social science courses from different content areas, in the study of psychology, economics, politics and government,sociology, anthropology, cultural geography and linguistics (6 hours).Two additional courses selected within Humanities and Social Sciences (6 hours).
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These hours could be used to pursue specific interests, to provide additional breadth or depth by taking courses focusedon a common theme.Courses can be selected from among any of the humanities and social sciences course lists. One of them may be fromthe Humanities and Social Science perspective of the Science, Technology and Society list.Students may, but are not required to, fulfill this requirement by taking a course(s) on the Humanities and SocialSciences Additional List. The chief purpose of the Humanities and Social Sciences Additional List is to indicate coursesthat may have pre-requisites and may be more advanced than courses on the primary Humanities and Social Sciencelists.6. Among the courses selected to fulfill the Humanities and Social Sciences requirement at least one must focus on anon-English speaking culture.

Foreign Language
Rationale: In a sense, languages are keys to the world. The continuous expansion of international relations makes the knowledge offoreign languages increasingly significant. In learning a foreign language and studying its literature and cultures, students acquire abody of knowledge about how humans think, View the world, express themselves, and communicate with one another.
Language learning also expands one’s ability to create and discover new meaning in one’s own language and culture. Knowledge ofthe linguistic structures of a second language helps students to understand their own language better. Likewise, an awareness ofcontrasting cultural concepts sensitizes students to the differences between their own culture and others.
Such awareness has become increasingly important as the communities of the world have become more interconnected andinterdependent. The needs of otu‘ global society require that more citizens have access to other languages and cultures in order tocooperate in the process of improving the quality of human life.
Minimum Requirements in Foreign Language for all Curricula
Foreign language proficiency at the FL102 level. This can be demonstrated by completing two years of high school study of the samelanguage with the grade of C or better in each of the two years, or a passing grade at the FLIOZ level, or by placement into the FLZOlby examination. Additional requirements have been established by some colleges and programs
Physical Education
Rationale: The development of attitudes and skills for a healthy life is essential to a university student’s education. In addition todeveloping and gaining an appreciation of health-related fitness and wellness concepts and fundamental motor skills, studentparticipation in physical activities and sport significantly decreases major health risks, reduces stress from the pressures of academiclife, and improves general social and mental well-being.
Objectives for courses in the category of Physical Education: Each course in the Physical Education category of the GeneralEducation Requirements will provide instruction and guidance that help students to:

I. learn the fundamentals of health-related fitness, encompassing cardio-respiratory and cardiovascular endurance, muscularstrength and endurance, muscular flexibility and body composition; and2. apply knowledge of the fundamentals of health-related fitness toward developing, maintaining, and sustaining an active andhealthy lifestyle; and3. acquire or enhance the basic motor skills and skill-related competencies, concepts, and strategies of physical activities andsport; and4. gain a thorough working knowledge, appreciation, and understanding of the spirit and rules, history, safety, and etiquette ofphysical activities and sport.
Minimum Requirements in Physical Education for all CurriculaTwo credit hotu‘s, one each in physical education

1. Two courses including one Fitness and Wellness course (PE lOO-level courses).2. All courses will be available on an S/U basis but students have the option of taking the courses for a letter (A, B, C, etc.)grade.
Science, Technology and Society
Rationale: North Carolina State University, as a land-grant university, has a mission that stresses the application of science andtechnology for the betterment of humankind. It is essential, therefore, that students be exposed to the Vital interactions amongscience, technology, society, and the quality of life.
Objectives for courses in the category of Science, Technology & Society: Courses fulfilling the Science, Technology & Societyrequirement should have as a central instructional focus the following objectives. To provide sustained, rigorous, and substantiveinstruction, efforts to meet the GER Science, Technology & Society objectives should be evident across the entire syllabus and be
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reflected in course lectures, discussion, readings, projects, assignments, etc. Each course in the Science, Technology & Societycategory of the GER will provide instruction and guidance that help students to:

1. develop an understanding of the mutual relationships between science or technology and societies, including the effects ofor the effects on cultures, values, industries, governments, or other facets of those societies.2. develop an ability to critically evaluate information regarding these mutual relationships, recognizing that the informationmay come from a variety of sources and perspectives.
Minimum Requirements in Science, Technology and Society for all Curricula
Courses which satisfy this requirement can be oriented toward science and technology or toward the humanities and social sciences.Students in science and technology should study this topic from a humanities and social sciences perspective. Students with majors inthe humanities and social sciences should study this topic from a science and technology perspective. This course can also partiallysatisfy either the humanities and social sciences requirement or the mathematical and natural sciences requirement (#3) but not both.This requirement can be satisfied by an interdisciplinary course designed to cover both perspectives.
Technology Fluency
Rationale: Today’s graduate must achieve technology fluency appropriate to the needs of his/her discipline, including technologiesfor problem solving, empirical inquiry and research. Students will demonstrate critical thinking skills, analytical skills, proficiencyand ethical use of the technology within the discipline, which includes responding to and readily adapting to change in thosetechnologies.
Requirement: Instiuction in technologies appropriate to the discipline will be included and assessed within each curriculum.
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College of Agriculture and Life Sciences
Academic programs in the college represent a unique blending of the agriculture and life sciences. Agriculture is a very diverseindustry that touches everyone’s life in some way or another. The life sciences provide foundations for studying medical and health-related disciplines as well as environmental experiences and molecular biology.
The goals of the instructional program in the College of Agriculture and Life Sciences include proving relevant, scientific, andpractical knowledge of the food, agricultural, and life sciences to its students. These programs emanate from a highly qualified andaccomplished faculty committed to academic excellence and the development of the individuals to their personal and professionalpotential. Central to the college’s goals is the cultivation of interdisciplinary problem-solving skills that will serve its graduates wellas they pursue a lifetime of learning and adaptation to change.
The overall objectives of the academic program include:

To provide an opportunity for a broad university educationTo provide a variety of learning experiencesTo offer a choice of specialization in agriculture and life sciencesTo provide background for graduate or professional programs
Degrees

The Bachelor of Science degree is conferred upon the completion of one of the curricula in this college.The degrees of Master of Science. or Master of (non-thesis) degrees are offered in the various departments in the college.The Doctor of Philosophy degree is offered in the following subject areas: animal science and poultry science, biochemistry, bio-informatics, biological and agricultural engineering, crop science, economics, entomology, financial mathematics, food science,functional genomics, genetics, horticultural science, immunology, microbiology, nutrition, physiology, plant biology, plantpathology, sociology, soil science, toxicology, and zoology.
*Further information on graduate offerings may be found in the Graduate Catalog.
Curriculum Offerings and Requirements
A freshman enrolling in Agriculture and Life Sciences has common core courses. The first year-courses are appropriate in allcurricula. This approach allows the student time to explore various programs before selecting a curriculum. The student selects amajor in a department or interdisciplinary program. All departments offer science curricula (intended primarily for students whoanticipate attending graduate or professional school), several technology curricula, and the Agricultural Business Managementcurriculum is offered in the Department of Agriculture and Resource Economics.
Departmental Majors
Business major: agricultural business management is offered through the Department of Agricultural and Resource Economics. Aconcentration in biological sciences and the opportunity for double majoring in business and other programs are available.
Science majors: agricultural education, agronomy, animal science, applied sociology, biochemistry, biological engineering (jointprogram with the College of Engineering), biological sciences, criminology, environmental sciences (joint program with the Collegesof Natural Resources and Physical and Mathematical Sciences), extension education, food science, horticultural science,microbiology, plant biology, poultry science, turfgrass science, and zoology. Preprofessional courses are offered in the sciencecurriculum track.
Technology/Industry majors: agricultural and environmental technology, agronomy, animal science, food science, horticulturalscience, poultry science, and turfgrass science.
Freshman Year
The curricula in the College of Agriculture and Life Sciences have a common freshman year with the exception of the accreditedengineering program offered through the Department of Biological and Agricultural Engineering. For the freshman year of thatcurriculum, see the College of Engineering.
Academic Minors
Several departments in the College of Agriculture and Life Sciences offer a minor in their discipline. Students interested in additionalinformation regarding a minor should contact the appropriate departmental office. At present, the following minors are available:
Minor DepartmentAgricultural Business Management* Agricultural and Resource EconomicsAgricultural and Environmental Technology Biological and Agricultural EngineeringAgroecology Crop ScienceAnimal Science Animal ScienceApplied Sociology Sociology and AnthropologyBiological Sciences Biological Sciencescontinued on next page

64



College of Agriculture and Life Sciences
MinorBiotechnologyCrop ScienceEntomologyEnvironmental ToxicologyExtension EducationFeed MillingFood ScienceGeneticsHorticultural ScienceMicrobiologyNutritionPlant BiologyPoultry ScienceSoil ScienceWetland AssessmentZoology

DepartmentBiological SciencesCrop ScienceEntomologyToxicologyAgricultural and Extension EducationPoultry ScienceFood ScienceGeneticsHorticultural ScienceMicrobiologyFood SciencePlant BiologyPoultry ScienceSoil ScienceFisheries and Wildlife SciencesZoology
*Available via Distance Education
Student Activities
Students in the College of Agriculture and Life Sciences have numerous opportunities to take part in broadening extracurricularactivities. Most departments have student organizations that provide the professional as well as social experience. Representatives ofthese clubs form the Agri-Life Council. This council is the student organization representing the college. Student tours provide anopportunity to see firsthand the application of classroom principles. In addition, students representing agrimarketing, agronomy,animal science, horticultural science, food science, poultry science and soil science compete regionally and nationally in a number ofactivities, providing student members a chance to learn by travel as well as by participation.
Honors Program
The College of Agriculture and Life Sciences has a comprehensive honors program for qualified students throughout their academiccareers. Both seminar discussion programs covering broad topics and an independent research program are included. Faculty providedirection on an individual basis to each student with the students selecting their projects. Participation in the CALS Honors Programis limited to CALS students with a GPA of 3.35 or above. The following ALS courses, 398H, 498H, 499H, are required. In addition,a student must take at least 6 hours of 300 level or above honors course work (at least 3 credit hours from CALS) or advanced coursessuch as 500-level courses in related fields or complete the University Scholars Program or University Honors program. Honorscourse work must be completed with a “C” or better.
Joint College Honors Program
The Department of Molecular and Structural Biochemistry’s Honors Program, which is administered through the College ofAgriculture and Life Sciences and the College of Physical and Mathematical Sciences, is designed to encourage excellentundergraduate biochemistry majors to develop their academic potential through a selection of courses and research that will challengetheir abilities and better prepare them for postgraduate careers.
To be admitted to this program, a student must have at least a 3.5 overall GPA, including grades B or better in calculus (MA 141, 241,242), general chemistry (CH 101, 201, 202), organic chemistry (CH 221, 223), and calculus based physics (PY 205, 208). Tocomplete the program, the student must take two semesters of physical chemistry (CH 431, 433) and a minimum of 9 credit hoursmust be drawn from at least two of the following three categories with at least three credit hours in biochemical-related research. Awritten scientific report based on the student’s research is required.

Designated Honors courses, such as BCH 451H, GN 411H, or MB 351HAdvanced courses, such as 500-level courses in related fields- Research, such as BCH 492, BCH 493, or ALS 498H and 499H (minimum of 3 hours)
Honor Societies
Students in all majors with strong academic records are recognized by national organizations that have local chapters, Gamma SigmaDelta, Alpha Zeta, Alpha Epsilon Delta, and Phi Kappa Phi.
Scholarship Program
The College of Agriculture and Life Sciences awards approximately 625 scholarships each year on a combination of selection factorsincluding merit, financial need, and leadership.
Jefferson Scholars in Agriculture/Life Sciences and the HumanitiesThe Thomas Jefferson Scholars Program in Agriculture and Life Sciences and the Humanities is a joint program of the College ofAgriculture and Life Sciences and the College of Humanities and Social Sciences. It is a program that leads participants to twodegrees: one concentrating in an area of agriculture or life science and one in an area of humanities or social science. All majors in
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each college are available to meet each student’s particular interests and career goals. The purpose of the program is to producepotential leaders in agriculture and the life sciences who have not only technical expertise but also an appreciation for the social,political, and cultural issues that affect decision-making. The program includes special classes for Jefferson Scholars and a variety ofsocial and service activities. Each spring a number of entering freshmen are chosen to participate in the Jefferson Program.Successful participants receive scholarship support after the sophomore year.
Rising freshmen interested in applying to the Jefferson Scholars program should contact either of the following people beforeJanuary 15. An online application is available. Visit the Jefferson Scholars website for details atwww.cals.ncsu.edu/student_orgs/jeffer.
Dr. Kenneth L. Esbenshade, Associate Dean Dr. Laura Severin, Associate DeanCollege of Agriculture and Life Sciences College of Humanities and Social SciencesNCSU Box 7642, Raleigh, NC 27695 NCSU Box 8101, Raleigh, NC 27695phone: (919) 515-2614 phone: (919) 515-2468
INTERDISCIPLINARY PROGRAMS
Curricula in Agronomy
Williams Hall, Room 2126phone: (919) 515-3666website: www.cropsci.ncsu.edu
W.D.Smith, Head of the Department of Crop Science M. G. Wagger, Head of the Depart. of Soil ScienceJ. F. Spears, Undergraduate Coordinator, Crop Science H. J. Kleiss, Undergraduate Coordinator, Soil ScienceR. Wells, Director of Graduate Programs, Crop Science T. J. Smyth, Director of Graduate Programs, Soil Science
Agronomy is the development and practical application of plant and soil sciences to produce abundant, high quality food, feed, fiberand specialty crops in an environmentally sustainable manner. Agronomists serve a vital role in global agriculture and themaintenance of environmental quality. Students may earn a Bachelor of Science degree within the technology curriculum of theCollege of Agriculture and Life Sciences with a major in Agronomy. The Departments of Crop Science and Soil Science administerthe agronomy curriculum jointly. Crop Science relates primarily to the genetics, breeding, physiology and management of field cropsand tu1f. Soil Science is oriented toward soil physics, chemistry, origin, microbiology, fertility and management. For furtherinformation and employment opportunities, see the departmental headings for Crop Science and Soil Science.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Curricula in Biological Sciences
Bostian Hall, Room 2717phone: (919) 515-3341website: www.cals.ncsu.edu/bio_sci
D. Shea, HeadW. C. Grant, Undergraduate Coordinator
Professors: B.L. Black, W.C. Grant, R.P. Patterson, D. Shea; Associate Professors:R.L. Beckmann, J.E. Mickle, M. Niedzlek-Feaver: Teaching Assistant Professors:M. Engell, M. Ferzli, A.P. Flick, M.B. Hawkins; Faculty Lecturers: L.D. Parks,J.L. Campbell; Laboratory Supervisor: PM. Aune; Laboratory Manager: T.B. Johansson; Teaching Technician: W.P. Crumpler
The Biological Sciences are a broad and rapidly evolving matrix of disciplines with a focus on understanding life, and an ultimategoal of improving the quality of life for humans and the living world that we share. Biology is the basis of all the life science andhealth fields, and is experiencing its most rapid and exciting growth in our history. The Science ofLife is a fascinating course of studywith almost unlimited opportunities for intellectual pursuits and career opportunities.
The BS. in Biological Sciences is excellent preparation for rewarding careers and further studies in the health professions and lifesciences. Graduates have the skills and credentials required for employment in biotechnology, biomedical, environmental, genomic,medical, pharmaceutical, and other life sciences careers. Students also receive excellent preparation for graduate studies in the lifesciences and professional training in dentistry, medicine, optometry, veterinary medicine and other health-related fields. TheBiological Sciences Program has a very strong link to the health professions and administers the Health Professions Advising Centerfor the university. Biological Sciences students who plan to seek certification for pre-college teaching may select a second major inthe Department of Mathematics, Science, and Technology Education.
The BS. Degree in Biological Sciences provides comprehensive training in biology and the supporting sciences, exploring thestructure, function, behavior, and evolution of cells, organisms, populations, and ecosystems. The degree program is designed toprovide flexibility for students with general interest in biology and also for those preparing for more focused studies and training inthe health professions or graduate studies in the life sciences.
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Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in Biological Sciences
The Biological Sciences Program offers an undergraduate minor in Biological Sciences that is open to all baccalaureate studentsexcept Biochemistry. Microbiology, Plant Biology and Zoology majors. This minor is intended to enhance the programs of studentswhose major fields are outside the biological sciences and who are interested in obtaining a broad-based perspective in the biologicalsciences. The minor requires a minimum of 15 semester hours. Course requirements provide students an opportunity to gainknowledge and acquire laboratory skills in several topical areas that contribute to the biological sciences.
Curricula in Environmental Sciences
Nelson Hall. Room 3304: Williams Hall. Room 2321; Clark Hall. Room 120
A. W. Oltmans. Coordinator. Economic Policy Concentration (Nelson Hall. Room 3304)H. J. Kleiss. Coordinator. Environmental Soil Science Concentration (Williams Hall. Room 2321)N. M. Haddad. Coordinator. Ecology Concentration (Clark Hall. Room 120)
Environmental sciences. in the broadest sense. are concerned with the development of basic knowledge about the world'senvironments and the use of this knowledge to create new and more efficient ways to maintain or enhance the environment forsociety's benefit. Given the complexity of environmental processes and the many ways in which humans interact with naturalenvironments. a multidisciplinary systems approach is essential for understanding changes in natural environments. Society's futureprospects maintaining and improving our environment depends on advances in economics. other social science and humanities andthe use of these advances to develop and maintain effective economic. political. and social structures.
Public concern about environmental issues and the resource costs for protecting our environment is increasing. Protecting andimproving our environment involves knowledge and systematic problem-solving skills. which will be essential for environmentalscientists. Ecologists and other environmental scientists must be conversant with economics. other social sciences. and humanities.while environmental economists and political scientists must be competent in the use of mathematical models and statistics. NorthCarolina State University's environmental science degree program provides sound training in each of these areas. Successfulcompletion of this diverse and challenging program requires a sound academic background and hard work.
To accommodate the complexity and breadth of environmental sciences. the Bachelor of Science degree in environmental science isa campus-wide program involving two colleges and five departments that administer six concentrations. A common core of 89 hoursprovides a balanced foundation in communication. humanities. social sciences. mathematics. and the natural sciences. The corerequirements include a freshman introductory environmental science course and a capstone course for seniors in which teams ofstudents from the various concentrations work together on environmental problems from ecological. physical and economicperspectives. Three departments within the College of Agriculture and Life Sciences offer an environmental sciences concentrationthat allows students to specialize in areas within environmental science: Ecology (see Department of Zoology). Economic Policy (seeDepartment of Agricultural and Resource Economics) and Environmental Soil Science (see Department of Soil Science). Forinformation on other concentrations. see the Department of Marine. Earth. and Atmospheric Sciences. the Department of Statisticswithin the College of Physical and Mathematical Sciences and the Department of Forestry within the College of Natural Resources.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Curricula in Natural Resources
A. W. Oltmans. Undergraduate Coordinator Ag1icultural and Resource Economics; Nelson Hall Room 3304AH. J. Kleiss. Undergraduate Coordinator Soil Science: Williams Hall. Room 2321
Wise use of all our natural resources (soil. water. air. minerals. flora. fauna. and people) for the benefit of current and future membersof society is the goal of natural resource management. This important challenge recognizes the interdependence of people with theirenvironment and requires an integrated. multi-disciplinary approach to solving society’s resource problems. Population growth.rising incomes. life style changes and urbanization lead to more intensive use of all natural resources. These trends present challengesto resource managers who must be trained in the basic principles of several disciplines in order to develop and apply soundmanagement strategies to our resource problems. Natural resource professionals must understand resources and the social systemsgoverning their use. They must be able to work in teams to analyze potential effects of resource use and to design ways to makeefficient use of natural and environmental resources for current and future generations.
To accommodate the breadth and complexity of manual resource management. the Bachelor of Science degree in Natural Resourcesis a campus-wide program involving three colleges and four departments that administer seven concentrations. A common core of 84credit hours of course work provides a balanced foundation in communication. humanities. social sciences. mathematics and thenatural sciences. The core course requirements include a freshman orientation course and a senior level applications course thatnatural resource majors in all concentrations must complete. Within the College of Agriculture and Life Sciences. threeconcentrations are available: Economics and Management. Soil Resources. and Soil and Water Systems. For information on otherconcentrations see the Department of Forestry in the College of Natural Resources and the Department of Marine. Earth andAtmospheric Sciences in the College of Physical and Mathematical Sciences.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
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DEPARTMENT OF AGRICULTURAL AND EXTENSION EDUCATION
Ricks Hall, Room 216phone: (919) 515-2707website: www.cals.ncsu.edu/agexed
J. L. Flowers, Head, Undergraduate Coordinator, and Coordinator of AdvisingG. E. Moore, Director of Graduate ProgramsJ. Richardson, Department Extension Leader
Professors: G.W. Bostick, J .L. Flowers, G.E. Moore: Professors Emeriti: R.D. Mustian,R.W. Shearon; Associate Professors: D.B. Croom, L.W. Guion, E.B. Wilson; Associate ProfessorEmeriti: R.T. Liles: Assistant Professors: K.S.U. Jayaratine, D.W. Jones, M.J. Kistler; ExtensionSpecialist-Educational Programs: J.G. Richardson; Extension Associates: G. Barlowe, R.J. Davis,B. Forrest, D. Harris, H. Johnson; Associate Faculty: T.T. McKinney, M. Owen; Adjunct Faculty:M. Baker, D. Boone, E.J. Boone, J. Lansdale, J. Lee, D. Peasley, J. Sabella

Agricultural and Extension Education is a broad field of study and practice representing the blending of agricultural and behavioralsciences into educational programs for youth and adults. Agriculture impacts everyone’s life in terms of food, water, air, clothing,homes and the quality of life. Central to the department’s goals is the formal and non-formal teaching of problem-solving andlearning skills for a lifetime of growing, evolving, and changing.
There are many professional opportunities that are available to people participating in departmental programs. Graduates have thechoice to plan for teaching, administrative leadership and public relations positions in secondary schools, community colleges,Cooperative Extension, and universities and agribusinesses. Graduates are highly qualified in agricultural and extension educationand career placement assistance is provided to all graduates.
Curricula
The Agricultural Education curriculum encompasses areas of study that will enable students to participate effectively in planning,promoting, and initiating educational programs in agriculture. The program leads to a Bachelor of Science degree and is designed toprepare teachers of agriculture for secondary schools and community and technical colleges. The demand for agricultural educationteachers exceeds present supply in the Carolinas, Virginia, and throughout the nation.
The Extension Education/Extension Concentration curriculum is designed to prepare individuals for careers in the extension service.The program leads to a Bachelor of Science degree in Extension Education. Students are required to complete both classroom andlaboratory studies on the NC State campus and a closely supervised practicum in the field. A full semester internship in an office oragriculture-related industry during the senior year is required.
The Extension Education/Communication Concentration curriculum is designed to prepare individuals for careers in professionsrelated to communications in agriculture. The program leads to a Bachelor of Science degree in Extension Education. Students arerequired to complete both classroom and laboratory studies on the NC State campus and a closely supervised practicum in the field.A 45-hour field work experience in an agriculture industry during the sophomore year and a full-semester practicum experience in anagricultural-related industry during the senior year are required.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/cturicula
DEPARTMENT OF AGRICULTURAL AND RESOURCE ECONOMICS
Nelson Hall, Room 3350phone: (919) 515-3107website: www.ag-econ.ncsu.edu
J. A. Brandt, HeadE. A. Estes, Associate Head and Extension LeaderA. W. Oltmans, Undergraduate CoordinatorD. J. Flath, Graduate Coordinator
William Neal Reynolds Professors: B.K. Goodwin, M.L. Walden, M.K. Wohlgenant; Professors: J .A. Brandt, A.B. Brown,E.A. Estes, D.J. Flath, T.J. Grennes, M.C. Marra, M.A. Renkow, C.D. Safley, W.N. Thurman, T. Vukina, G.A. Wossink AdjunctProfessor: J.B. Hunt, Jr.: Professors Emeriti: R.C. Brooks, G.A. Carlson, A.J. Coutu, L.E. Danielson, J.E. Easley. D.G. Harwood, Jr.,D.M. Hoover, L.A. Ihnen, R.A. King, H.L. Liner, C.E. Moore, D.F. Neuman, T.E. Nichols, Jr., E.C. Pasour, Jr., G.R. Pugh,R.A. Schrimper, J.A. Seagraves, R.L. Simmons, W.L. Turner, C.R. Weathers, R.C. Wells, J.C. Williamson, Jr.: Associate Professors:G.A. Benson, P.L. Fackler, A. Inoue, A.W. Oltmans, D.J. Phaneuf, N.E. Piggott, K.D. Zering; Associate Professors Emeritus:J.G. Algood, R.S Boals, H.C. Gilliam, Jr., D.D. Robinson, P.S. Stone; Assistant Professors: I. Kandilov, R. von Haefen, X. Zheng;Assistant Professors Emeriti: J.C. Matthews, Jr., E.M. Stallings; Lecturers: M.L. Hendrickson, J.L. Phillips, J.8. Russ,H.A. Sampson, 111; Adjunct Instructors: R.K. Campbell, J.M. Kuszaj, E. Weems; Extension Specialists: S.G. Bullen, T.A. Feitshans,L.S. Smutko, R.H. Usry, G. van der Hoven
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The Department of Agricultural and Resource Economics serves agricultural. resource and related industries through its extension.research and teaching programs. Applying principles of economics, business. and related disciplines, these programs develop anunderstanding of contemporary economic and business problems and equip students with knowledge of business organizationfundamentals and decision-making skills useful in the operation and management of business firms.
The department offers undergraduate programs leading to a Bachelor of Science degree in Agricultural Business Management. Aconcentration in biological sciences and business management is offered within the agricultural business management program. Thedepartment also offers concentrations within campus-wide degree programs: a natural resources economics and managementconcentration leading to a Bachelor of Science degree in Natural Resources (see natural resources ctu‘riculum) and an economicpolicy concentration leading to a Bachelor of Science degree in Environmental Sciences (see environmental sciences curriculum).
The Agricultural Business Management Program prepares graduates for management, marketing. sales, finance and related careers.The program has sufficient flexibility to provide more extensive course work in basic and applied science and math for those studentsdesiring to prepare for advanced graduate study as well. The concentration in biological sciences/business management preparesgraduates for management, marketing, and sales careers in fields such as biotechnology. pharmaceuticals. health care. environmentalprotection. food processing and finance dealing with biological issues. This concentration is designed to be an attractive option forstudents with a strong background and interest in science who seek alternatives to technical science careers.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Opportunities
The growing number of specialized business firms producing and marketing services and products in agriculture. resource and lifescience-related industries has created an increasing demand for graduates trained in agriculture and biological sciences/businessmanagement. resource economics and management and environmental policy.
Employment opportunities include careers with companies in purchasing. processing. and marketing food. fiber and related products:firms producing and marketing production inputs (feed, equipment. chemicals, drugs. etc.) and services: banks; other financial andcredit agencies; cooperatives; natural resources management units and consulting firms; and natural resources and environmentaleducational or regulatory agencies.
Many graduates pursue careers in research and education with various state and federal government agencies. These agencies includethe Cooperative Extension Service. the Agricultural Research Service. the State Department of Agriculture and Consumer Services,Environmental and Natural Resources. the United States Department of Agriculture. and the Environmental Protection Agency.
Minor in Agricultural Business Management
The Department of Agricultural and Resource Economics offers a minor in Agricultural Business Management. This minor providesstudents an opportunity to learn basic concepts useful in many careers in agricultural business. A total of 15 hours of course work isrequired. including ARE 201, and four additional courses chosen from a list of selected courses in agricultural and resourceeconomics and related business fields. Consult the Department of Agricultural and Resource Economics for specific information.

DEPARTMENT OF ANIMAL SCIENCE
Polk Hall. Room 123website: www.cals.ncsu.edu/an_sci/home
R. L. McCraw. HeadJ. A. Moore, Undergraduate CoordinatorC. E. Farin, Director of Graduate ProgramsL. Whitlow, Department Extension Leader
Alumni Distinguished Professors: W.L. Flowers; William Neal Reynolds Professors: J. Odle: Alumni Distinguished ProfessorsServing as Administrators: K.L. Esbenshade; Professors: B.P. Alston-Mills. J.H. Eisemann, C.E. Farin, B.A. Hopkins. R.L. McCraw.W.E.M. Morrow. R.A. Mowrey. Jr., R.M. Petters. M.H. Poore, J.W. Spears. M.T. See. S.P. Washburn. L.W. Whitlow: ProfessorsServing as Administrators: L.S. Bull, R.G. Crickenberger; Adjunct Professor: W. O. Herring, T.A. Van Kempen; Professors Emeriti:T.C. Blalock. D.G. Braund, K.R. Butcher. E.B. Caruolo, J .C. Cornwell, WNR Professor Emeritus: G.J. Eisen. R.W. Harvey,W.L. Johnson, J.R. Jones, F.N. Knott, C.A. Lassiter, J.G. Lecce. B.T. McDaniel, J.J. McNeill, R.D. Mochrie, R.M. Myers.G.S. Parsons. J.W. Patterson, B.R. Poulton. A.H. Rakes, F.D. Sargent. J.C. Wilk. G.H. Wise, J.R. Woodard; Associate Professors:V. Fellner, G.B. Huntington. J.M. Luginbuhl, J.A. Moore, P.D. Siciliano. E. Van Heugten. C.S. Whisnant; Associate ProfessorsEmeriti: E.U. Dillard. R.E. Lichtenwalner, J .J . McNeil; Assistant Professors: M.S. Ashwell, J.P. Cassady. M.E. Hockett, H.C. Liu.S.E. Pratt: Adjunct Professor: D.S. Casey; Lecturer: K.D. Ange; Extension Specialists: J.S. Clay. P.A. Dukas, B.R. Faris,G.R. Griffin, D.C. Miller, D.E. Pritchard, J. Turner, M.J. Yoder; Extension Specialists Emeriti: B.C. Allison, J.H. Gregory,J.W. Parker. R.W. Swain; Associate Members of the Faculty: G.W. Almond (Population Health and Pathobiolgy. College ofVeterinary Medicine). G.A. Benson (Agricultural and Resource Economics): J.C. Burns (USDA): W.M. Hagler (Plant Pathology.Poultry Science): D.K. Larick (Graduate School); J. Piedrahita (Molecular Biomedical Sciences. College of Veterinary Medicine).M.D. Whitacre (Population Health and Pathobiology, College of Veterinary Medicine)
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Animal Science is a broad field centered on the biology, production, management, and care of domestic animals. Animals have,throughout history, provided man with a major source of food, fiber, pleasure, and companionship. Undergraduate students studysubjects related to various phases of animal science. Courses are offered in anatomy, physiology, nutrition, genetics, andmanagement, and there are opportunities for the application of basic scientific training in the husbandry areas. Use of animals andanimal specimens is critical to our educational program. To obtain full credit for Animal Science courses, students are required toparticipate in laboratory procedures involving animals and animal specimens. The Institutional Animal Care and Use Committee(IACUC) approve all activities with live animals. Many lectures also incorporate animals or animal specimens into the course.Options for course selection by each student make it possible for those with varying backgrounds and wide-ranging interests tobecome involved in stimulating and rewarding experiences.
Opportunities
Opportunities for animal scientists are boundless and the areas of emphasis are diverse. Animal science graduates are qualified forpositions in a wide variety of areas such as: research and development at pharmaceutical and biotechnology companies: livestock,horse. or companion animal management; animal breeding and production; feed and animal healthcare product sales and service:livestock marketing: consulting; state and federal departments of agriculture; breed associations: educational and financialinstitutions; livestock, horse, and companion animal publications and other media; animal technical services; extension services; andpublic relations. Animal scientists can be found across the nation and around the world in all phases of production, research, sales,service, business, health, and education. Many students in pre-veterinary medicine obtain degrees in animal science, as do otherpreprofessional students including pre-medical and pre-dental. Students may elect graduates study, after which they will findopportunities in teaching, research, and extension. See listing of graduate degrees offered in the Graduate Catalog.
Curricula
The degree of Bachelor of Science with a major in animal science may be obtained under either the science or industry curriculaoffered in the College of Agriculture and Life Sciences. The science curriculum (SAS) is designed for students with interest inadvanced study in disciplines such as physiology, nutrition, and genetics. Many students in pre-veterinary medicine are enrolled inthis curriculum pursuing a Bachelor of Science Degree in Animal Science. The industry (IAS) curriculum is for students interested inentry into the animal industry or allied businesses. It offers flexibility in complementing animal science with business, economics,and applied science course work.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in Animal Science
A minor in Animal Science is open to all interested baccalaureate students who are not majoring in Animal Science. This minor isappropriate for (but not limited to) students majoring in Agricultural Business Management, Agricultural Economics, AgriculturalEducation, Agronomy, Food Science, Poultry Science and Zoology. Students completing a minor in Animal Science will becomefamiliar with animal production and with its related industries. The minor requires a minimum of 15 credit hours with a grade of “C-" or better, including Introduction to Animal Science, Animal Nutrition, and the student’s choice of Animal Science elective courses.The program is flexible in order that students may emphasize the discipline or species of their interest.See: www.ncsu.edu/advising_central/minors_desc/animal_sci.html.
DEPARTMENT OF BIOLOGICAL AND AGRICULTURAL ENGINEERING
David S. Weaver Laboratories. Room 100phone: (919) 515-2694website: www.bae.ncsu.edu
R.O. Evans, Jr., HeadT.M. Losordo, Department Extension LeaderD. H. Willits, Director of Graduate ProgramsS. A. Hale, Undergraduate Coordinator
Distinguished University Professor and William Neal Reynolds Professor: R.W. Skaggs; Professors: D.B. Beasley, C.J. Bowers, Jr.,MD. Boyette, R.O. Evans, S.A. Hale, G.D. Jennings, T.M. Losordo, L.F. Stikeleather, P.W. Westerman, T.B. Whitaker (USDA),D.H. Willits; Adjunct Professors: L. Coats, L.M. Safely, J12, S.S. Schiffman, L.F. Sykes; Professors Emeiiti: C.G. Abrams,J.C. Barker, G.B. Blum, Jr., J.W. Dickens, L.B. Driggers, E.G. Humphries, W.H. Johnson, G]. Kriz, W.F. McClure,F.M. Richardson, R.P. Rohrbach, A.R. Rubin, R.E. Sneed, R.S. Sowell, C.W. Suggs, R.W. Watkins, E.H. Wiser, J.H. Young;Associate Professors: G.R. Baughman, J. Cheng, J.J . Classen, R.L. Huffman, G.T. Roberson: Extension Professor: J. Spooner;Extension Assistant Professor: M.R. Burchell; Assistant Professors: M.S. Chinn, G.L. Grabow, W.F. Hunt, S.B. Shah, R.R. Sharma,M.W. Veal. L. Wang, M. Youssef; Research Assistant Professor: G.M. Chescheir; Adjunct Assistant Professors: D. Amatya,S.K. Seymour; Extension Specialists: D. Delong, D.E. Line, J.M. Rice, R.L. Sherman: Associate Members of the Faculty: L. Cartee(Biomedical Engineering), C.R. Daubert (Food Science), B.E. Farkas (Food Science), A.E. Hassan (Forestry), P.L. Mente(Biomedical Engineering), S.C. Roe (Companion Animal & Special Species Medicine), K.P. Sandeep (Food Science), K.R. Swartzel(Food Science)
The Department of Biological and Agricultural Engineering offers two four-year undergraduate programs in Biological Engineering(BE) and in Agricultural and Environment Technology (AET). The BE culriculum includes concentrations in agriculturalengineering, bioprocess engineering, and environmental engineering. All concentrations within the BE curriculum emphasize basic
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science and engineering courses that provide a sound background for application of engineering principles to biological andagricultural problems. The AET combines an understanding of the agricultural, biological, and physical sciences with technology andeconomics so that the focus is on applying engineering principles to agricultural and environmental systems.
Opportunities
BE students learn to solve a wide variety of engineering problems and will have opportunities for specialization. Scientific andengineering principles are applied: to analyze, understand and utilize mechanical properties of biological materials; to theconservation and management of soil and water resources; to the design of sensor-based instrumentation and control systems forbiological and agricultural applications; to the design and development of machinery systems for all phases of agricultural and foodproduction; to the design of structures and environmental control systems for housing animals, plant growth, and biological productstorage; to the design and evaluation of ergonomic devices for human and animal applications; and to the development of improvedsystems for processing and marketing food and agricultural products.
Graduates of the BE curriculum receive a “BS. in Biological Engineering.” qualifying them for positions in design, development,and research in both industry and public institutions. The curriculum also prepares students for post-graduate work leading toadvanced degrees. Some positions filled by recent BE graduates include: product design; development and testing; plant engineeringand management; engineering analysis and inspection for federal and state agencies; engineering analysis and inspection for federaland state agencies; engineering consultant and research. Entry-level salary ranges for BE graduates are similar to those of Civil,Industrial, and Mechanical Engineering graduates.
The AET curriculum provides graduate opportunities in technical analysis, application and evaluation of agricultural productionsystems and environmental systems. The curn'culum’s flexibility enables students to specialize technologically in agriculture, theenvironment, or business management. Careers include technical jobs in production agriculture, environmental systems, agribusinesssales and service, and agn'cultural extension.
Curricula
The BE curriculum is jointly administered by the College of Agriculture and Life Sciences and the College of Engineering andcombines the fields of engineering, biology and agriculture. The BE curriculum is accredited by the Engineering AccreditationCommission of the Accreditation Board for Engineering and Technology, 111 Market Place, Suite 1050, Baltimore, MD 21201-4012;phone: (410) 347-7700. BE graduates are qualified to become registered professional engineers by passing the appropriateexaminations and upon completing the engineering experience requirements. Specific curriculum requirements are available online:www.ncsu.edu/registrar/curricula
The program educational objectives of the Biological Engineering (BE) Bachelor of Science (BS) degree are to:

Educate students for successful careers in engineering by mastering the fundamentals of engineering and biology.Instill in the students time management skills and a sense of confidence in their ability to grasp and apply engineering principlesto solve complex, real-world problems.Impart a sense of professional responsibility and work ethic.0 Establish an educational environment in which students participate in interdisciplinary activities.- Offer a curriculum that provides students an opportunity to become broadly educated engineers and life-long learners.Expose students to advances in engineering practice and research.Recruit students with high potential who will contribute to the future economic and social well-being of North Carolina.
The AET curriculum is administered by the College of Agriculture and Life Sciences and is intended to uniquely prepare students forhands-on application of technology to efficiently manage agricultural and environmental systems. Flexibility within the programallows students to attain depth in science, business, or environmental areas. Graduates provide a critical link in the agricultural andenvironmental spectrum by interacting directly with both the production personnel as well as the designers and implementers oftechnological systems.
The program objectives of the Agricultural and Environmental Technology (AET) Bachelor of Science (BS) degree are to:

Develop in students a contextual knowledge of physical and biological systems supporting agriculture and the environment.Develop a contextual knowledge of physical and biological systems supportng agriculture and the environment.Develop depth and/or breadth by choosing appropriate agricultural, environmental or business electives.0 Utilize hands-on approaches in the formulation of solutions to practical problems.‘ Apply critical thinking and existing technology to identify, evaluate, and solve problems with agricultural and environmentalsystems.Communicate effectively between engineers, technicians, businesses, and consumers to gain information needed to solve andproblem present solutions.Motivate students to engage in life-long learning.~ Work effectively in teams.
Minor in Agricultural and Environmental Technology
A minor is offered to students interested in the applicant of engineering technology analysis in agricultural and environmentalsystems that utilize machinery, agricultural structures, food and feed processing, soil, water and waste management, electrical powerand controls, and agricultural safety and health technology. This minor is not open to AET majors and allows majors in other
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programs to understand engineering technology for equipment, materials, resources, processes, and facilities utilized in their majorarea of study, and be knowledgeable in the application of technology for managing environmental issues, impacts, and monitoring.
DEPARTMENT OF PLANT BIOLOGY
Gardner Hall, Room 2115phone: (919) 515-2727
M. E. Daub, HeadC. V. Jordan, Undergraduate CoordinatorR. S. Boston, Director of Graduate Programs
University Research Professor: W.F. Thompson: Alumni Distinguished Undergraduate Professors: R.L. Beckmann, T.R. Wentworth:William Neal Reynolds Distinguished Professors: W.F. Boss, R.S. Boston; Professors: N.S. Allen, R.L. Blanton, W.F. Boss,R.S. Boston, J .M. Burkholder, M.E. Daub, E. Davies, C.H. Haigler, N. Robertson, J.F. Thomas, T.R. Wentworth; ResearchProfessor: C.S. Brown; Professors Emeriti: U. Blum, R.J. Downs, R.C. Fites, J .W. Hardin, R.L. Mott, G.R. Noggle, E.D. Seneca,J.R. Troyer, C.G. Van Dyke; Associate Professors: R.L. Beckmann, J .E. Mickle, J.M. Smoky, Q. Xiang; Assistant Professor:W.A. Hoffman, H.I.A Sederoff, D. Xie; Research Assistant Professor: I.Y. Perera; Teaching Assistant Professors: S.B. Carson,C.V. Jordan, B. Thakor: Teaching Technician: D.S. Wright; Associate Members of the Faculty: H.V. Amerson (Forestry),K.O. Burkey (USDA), S. Hu (Plant Pathology), J.M. Riddle (History), J.B. Ristaino (Plant Pathology), T.W. Rufty, Jr., (CropScience), E.C. Sisler (Biochemistry), E.A. Wheeler (Wood and Paper Science), R.W. Whetten (Forestry)
The instructional program provides classroom, laboratory, and field experience in the major areas of plant science. Undergraduatesmajoring in plant biology are given a broad background in the humanities and physical sciences and are required to have a supervisedresearch or teaching experience. Majors, as preprofessionals in the plant sciences, are prepared for advanced study in plant biologyand other biological fields, as well as in the applied plant sciences, such as horticulture, crop science, plant pathology, resourcemanagement and environmental biology.
Opportunities
The undergraduate degree is an excellent preprofessional degree in the plant sciences. Many majors continue with graduate studies;see list of graduate degrees. After obtaining a graduate degree, the undergraduate major will be qualified for teaching positions in thecommunity and junior colleges, colleges and universities, for research positions in federal and state government laboratories and inprivate industry. Research technician positions in many life science areas in governmental and industrial laboratories are also careerpossibilities. The field of biotechnology provides additional technical opportunities. Field botanists and naturalists find employmentin state and national park systems and nature interpretation programs.
Curricula
The Bachelor of Science degree with a major in Plant Biology is offered under the science curriculum of the College of Agricultureand Life Sciences. The Bachelor of Science with double concentration- one in economics, English, history, philosophy, or politicalscience, and the other in plant biology is available in the College of Humanities and Social Sciences. For details, refer to theappropriate section under the College of Humanities and Social Sciences.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in Biotechnology
The Minor in Biotechnology provides first hand laboratory experience with a variety of technologies that use gene manipulation,recombinant organisms, or cell culture. The laboratory courses typically are started in the junior year, following completion of BIO181 or 20 160 and Organic Chemistry (CH 223) with a grade of C- or better. BIT 410, “Manipulation of Recombinant DNA” isrequired for all students but BCH 454 can be substituted. Other requirements for the minor include a 3 credit research internship, 4credits of advanced biotechnology laboratory courses (BIT 460-495), and a biotechnology ethics course. Interested students shouldvisit the website www.ncsu.edu/biotechnology, or contact Dr. Sue Carson at sue_carson@ncsu.edu for more infomiation.
DEPARTMENT OF CROP SCIENCE
Williams Hall, Room 2205phone: (919) 515-2647website: www.cropsci.ncsu.edu
W.D. Smith, Interim HeadJ. F. Spears, Undergraduate CoordinatorR. Wells, Director of Graduate Programs
Distinguished University Professor: M.M. Goodman; Alumni Distinguished Undergraduate Professor: R.P. Patterson; William NealReynolds Professors: M.M. Goodman, A.C. York; Philip Morris Professor: W.D. Smith; Professors: D.T. Bowman, A.H. Bruneau,J.C. Burns (USDA), J.W. Burton (USDA), T.E. Carter, Jr. (USDA), R.J. Cooper, R.E. Dewey, E.J. Dunphy, K.L. Edmisten,E.L. Fiscus (USDA), T.G. Isleib, C.H. Haigler, R.W. Heiniger, D.S. Marshall (USDA), G.L. Miller, J.P. Mueller, J.P. Murphy,C.H. Peacock, R.C. Rufty, T.W. Rufty, Jr., H.T. Stalker, J.F. Spears, A.K. Weissinger, R. Wells, J. Wilcut, P.R. Weisz,
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F.H. Yelverton, R. Wells, G.G. Wilkerson, J.C. Wynne: Adjunct Professors: J.R. Evans, S.C. Huber (USDA), K.D. Getsinger,D.G. Oblinger, D.T. Patterson, J.A. Ryals, T. Sinclair, D.C. Drehmel, GM. Werner; Professors Emeriti: C.T. Blake, C .A. Brim,D.S. Chamblee, H.D. Coble. W.K. Collins, W.A. Cope, F.T. Corbin, D.A. Emery, W.T. Fike, W.B. Gilbert, W.C. Gregory,H.D. Gross, GR. Gwynn, S.N. Hawks, R.E. Jarrett, GL. Jones, GC. Klingman, J.A. Lee, W.H. Lewis, D.E. Moreland. GF. Peedin,L.L. Phillips, H. Seltman, GA. Sullivan, D.L. Thompson, D.H. Timothy, A.D. Worsham; Associate Professors: D.C. Bowman,F.L. Booker (USDA), G. Brown-Guidera, K.D. Burkey (USDA), D.A. Danehower, D.L. Jordan, J.M. Luginbuhl, R. Qu,J.B. Holland, P. Kwanyuen (USDA), D.P. Livingston (USDA); Associate Professors Emeriti: R.L. Davis, W.G Toomey; AssistantProfessors: M.G Burton, A.J. Cardinal, L.R. Fisher, J.L. Nicholson, R.J. Richardson, S.C. Reberg-Horton; Adjunct AssistantProfessor: M. Fraser; Associate Members of the Faculty: R.L. Beckmann (Biological Sciences), P. Balint-Kurti (Plant Pathology),M. Feaver (Zoology), W. Grant (Zoology), J. Mickle (Biological Sciences), L. Parks (Lecturer), C.W. Stuber (Genetics),W.F. Thomson, C.T. Young (Food Science): Research Assistant Professor: S. M. Weissinger.
Crop Science is the discipline of producing abundant, safe and sustainable food, feed, fiber, and fuel crops and enhancing the qualityof recreational and ornamental turgfrass. The Department of Crop Science offers two areas of study: Agronomy and TurfgrassScience. Undergraduate students in both curricula study adaptation, production practices, sustainability, genetics, pest management,soil management and soil fertility associated with producing various commodities. The Agronomy curriculum offers concentrationsin science, crop production, business and soil science. These concentration options allow students with diverse backgrounds andcareer goals to select courses that meet their individual needs.
Opportunities
There are numerous career opportunities for Agronomy and Turfgrass Science graduates. Many of our Agronomy science-optiongraduates enroll in graduate programs here at NCSU or at major universities throughout the country. Others find employment asresearch specialists with companies engaged in plant improvement, genetic enhancement of plant traits, and agri-chemicaldevelopment. Agronomy technical and business option graduates often secure jobs as consultants, extension agents, farm managers,seed production specialists, agribusiness agronomists and managers, soil survey specialists, soil conservationists, technical salesrepresentatives, and waste management specialists. Graduates from our Turfgrass Science program find employment as golf coursesuperintendents, athletic field managers, home and recreational lawn professionals, and turfgrass sod producers.
Curricula
Students may earn a Bachelor of Science degree in Turfgrass Science (TFG) or a Bachelor of Science degree in Agronomy withconcentrations in Agronomic Science (TAA), Crop Production (TAC), Agronomic Business (TAB), or Soil Science (TSS). TheAgronomy curriculum is administered jointly by the Departments of Crop Science and Soil Science.
Minor in Crop Science
The Crop Science Minor is open to any degree seeking undergraduate student interested in gaining knowledge of the development.productivity and sustainability of crop management systems, genetic improvement and pest management strategies, and theinteraction of crops with their physical and biotic environment. It is intended to complement other curricula that are related to crop-environment and agro-ecological studies. An appreciation of agronomic approaches, which lead to a more efficient use of cropproduction inputs and to a less invasive impact on the environment, is emphasized. It is not intended to prepare students for aprofessional career in Crop Science. Additional courses are recommended for students who plan graduate work in this discipline.
Minor in Agroecology
The Agroecology minor is open to all baccalaureate students. It is designed for students majoring in the biological sciences,agronomy, horticulture and animal sciences, but will be of interest to a wide array of students as agriculture has broad implications inthe life sciences, economics, and sociology. Agroecology instruction provides students a fundamental understanding of agricultureand its interaction with natural and social systems. Students selecting the Agroecology minor will gain an understanding of modernproduction agriculture from an ecological and sociological perspective, obtain new skills in analyzing agricultural systems, andacquire the knowledge to design a plan for change. This knowledge will improve a student’s ability to work with agriculturalprofessionals to implement a system that meets ecological and social needs while remaining profitable for farmers.

DEPARTMENT OF ENTOMOLOGY
Gardner Hall, Room 2301phone: (919) 515-2746website: www.cals.ncsu.edu/entomology
J. D. Harper, HeadJ. R. Meyer, Undergraduate CoordinatorF. P. Hain, Director of Graduate ProgramsJ. S. Bacheler, Department Extension Leader
Phillip Morris Professors: J.W. Van Duyn: William Neal Reynolds Professor: C.S. Apperson, F.L. Gould.GG. Kennedy, R.M. Roe: Blanton J. Whitmire Professor: C. Schal; Charles G. Wright Professor:J. Silverman: Professors: J.T. Ambrose, J .S. Bacheler, J.R. Bradley, Jr., R.L. Brandenberg, F.P. Hain,J.D. Halper, J.R. Meyer, R.E. Stinner, J.F. Walgenbach, B.M. Weigmann: Adjunct Professors: J .J . Arends,A.C. Cohen, G. Gordh, D.M. Jackson, N.M. Hamon, D.E. Sonenshine: Professors Emeriti: R.C. AXtell,
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JR. Baker, W.M. Brooks, W.V. Campbell, L. Dietz, M.H. Farrier, R.J. Kuhr, H.B. Moore, Jr., H.H. Neunzig, R.L. Robertson,K.A. Sorenson, P.S. Southern, C.G. Wright; Associate Professors: D.B. Orr, C.E. Sorenson, D.W. Watson, E.L. Vargo; AdjunctAssociate Professors: S. Bloem, A.K. Dowdy, K.S. Hedlund, D.E. Herbert, KR. Lakin, C. Nalepa, R. Sequiera, J.W. Smith;Associate Professor Emeritus: R.C. Hillman; Assistant Professors: CA. Casey, C.M. Grozinger, DR. Tarpy: Adjunct AssistantProfessors: C. Devorshak: Extension Assistant Professor: M.G. Waldvogel; Research Assistant Professor: A.T. Groot; ExtensionSpecialists: S.B. Bambara, D.L. Stephan, S.M. Stringham, S.J. Toth; Associate Members of the Department: Associate Professors:W.G. Buhler (Horticulture), D.J. Robison (Forestry)
Undergraduate instruction in entomology provides introductory and advanced courses in the basic science of entomology and themanagement of beneficial and pest insects. Courses at the 200- and 400-level fulfill General Education Requirements in NaturalSciences or Science and Technology and serve students majoring in biological sciences, agronomy, horticultural science, agriculturaleducation, crop science, forestry and plant biology. They also provide fundamental training for graduate study in entomology (see theGraduate Catalog).
Opportunities
For graduates with advanced degrees in entomology, opportunities include research, teaching, and extension positions in colleges anduniversities; research, development, production, control, and sales positions in private industries; consultative positions in pestmanagement; curatorial positions in museums; and research and regulatory positions with state and federal agencies.
Curricula
There is no entomology undergraduate major. Those students with a primary interest in entomology are advised to choose a generalbiological science curricula and the minor in entomology.
Minor in Entomology
The Department of Entomology offers an undergraduate minor available to all baccalaureate degree students at North Carolina StateUniversity. The minor is especially appropriate for (but not limited to) students interested in biological or agricultural sciences,veterinary medicine, or other health sciences. A basic knowledge of insect biology may also be useful to students seeking careers ingovernment, industry, or education. The minor consists of a minimum of 15 credit hours, including one core course (ENT 402 orENT 425). The remaining hours can be selected from a group of restricted electives.
DEPARTMENT OF ENVIRONMENTAL AND MOLECULAR TOXICOLOGY
Toxicology Building, Centennial Campusphone: (919) 515-2274website: www.tox.ncsu.edu
G. LeBlanc, Interim Department HeadC. S. Hofelt, Undergraduate CoordinatorR. C. Smart, Director of Graduate ProgramsW. G. Cope, Department Extension Leader
William Neal Reynolds Professor (emeritus): E. Hodgson; Professors: G.A. LeBlanc, D. Shea, R.C. Smart; Professors Emeriti:T.J. Sheets, R.B. Leidy; Associate Professors: W.G. Cope, Research Associate Professor: N. Deighton; Assistant Professors:D.B. Buchwalter, J. Tsuji, Y. Tsuji, A.D. Wallace; Research Assistant Professor: P.D. McClellan-Green; Teaching AssistantProfessor: C.S. Hofelt; Associate Members of the Program: Professors: K.B. Adler, J.M. Cullen, H.M. Hassan, S.M. Laster,N.A. Monteiro-Riviere, R.M. Roe, P.L. Sannes, M.K. Stoskopf: Associate Professors: R.E. Baynes J.M. Horowitz, M. Hyman,J.M. Law Assistant Professors: E. Guthrie Nichols, M.L. Rodriguez-Puebla
Toxicology is the science dealing with how chemicals and physical agents cause adverse effects on living organisms andenvironmental systems. This includes understanding where chemicals come from, what happens to them in the environment, howpeople and ecosystems are exposed to chemicals, and the cascade of events that take place following chemical exposure to causeadverse effects. Toxicology is an interdisciplinary field of study that integrates many physical, chemical, and biological principlesthat help us better protect human and ecological health.
Opportunities
Students who participate in our undergraduate program will gain the scientific background and skills required for employment inenvironmental and biomedical careers with university, industrial, state, and federal research laboratories and regulatory agencies. Thecurriculum is especially suited to students preparing for graduate study in environmental sciences, biochemistry, molecular biology,biotechnology, and genetics and for the health fields of medicine, veterinary science, pharmacology and related fields.
Curricula
The Department of Environmental and Molecular Toxicology offers an undergraduate minor in Environmental Toxicology that isavailable to all baccalaureate degree students at North Carolina State University. The minor is intended to provide undergraduatestudents with an understanding of how chemicals and physical agents can adversely affect biological systems and the environment,including the mechanisms of chemically induced toxicity, the fate and effects of chemicals in the environment, and the evaluation of
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chemical hazards and risks. The minor is especially appropriate for (but not limited to) students majoring in the biological oragricultural sciences, physical sciences or science education. For additional information on course, curriculum, and researchopportunities please visit our website at www.tox.ncsu.edu or contact Undergraduate Coordinator Dr. Chris Hofelt atc_hofelt@ncsu.edu.
DEPARTMENT OF FOOD SCIENCE
Schaub Hallphone: (919) 515-2951website: www.ncsu.edu/foodscience
D. R. Ward, Department HeadB.E. Farkas, Associate Department HeadJ. E. Rushing, Department Extension LeaderL. G. Turner, Food Science Undergraduate Teaching CoordinatorC.R. Daubert, Bioprocessing Science, Undergraduate Teaching CoordinatorS. L. Ash, Nutrition Undergraduate CoordinatorJ. C. Allen, Director of Graduate Programs
Distinguished University Professor: T.R. Klaenhammer: William Neal Reynolds Professors: E.A. Foegeding, K.R. Swartzel:Professors: J.C. Allen, L.C. Boyd. D.E. Carroll, Jr., G.L. Catignani, Jr., B.E. Farkas, D.P. Green, L.A. Jaykus, T.C. Lanier,D.K. Larick, R.F. McFeeters (USDA), J.L. Oblinger, J.E. Rushing, T.H. Sanders (USDA), J.D. Sheppard, L.G. Turner, D.R. Ward;Associate Professors: S. L. Ash, F. Breidt (USDA), C.R. Daubert, M.A. Drake, S. Kathariou, K.P. Sandeep: Assistant Professors,A. Amézquita, F.M. Arritt, D.J. Hanson, T. Phister, D. Truong (USDA); Professors Emeriti: L.W. Aurand, H.R. Ball, T.A. Bell,R.E. Carawan, J.A. Christian, H.B. Craig, H.P. Fleming, M.E. Gregory, A.P. Hansen, M.W. Hoover, V.A. Jones, D.H. Pilkington,S.J. Schwartz. H.E. Swaisgood. F.B. Thomas, W.M. Walter, Jr.: Associate Members of the Faculty: K.E. Anderson (PoultryScience), A.M. Fraser (Family and Consumer Sciences), S.A. Hale (Biological and Agricultural Engineering), H.M. Hassan(Biochemistry, Microbiology, Toxicology), T.J. Hoban (Sociology and Anthropology), S.A. Khan (Chemical Engineering),C.J. Lackey (Family and Consumer Sciences), R. Sharma (Biological and Agricultural Engineering), B.W. Sheldon (PoultryScience); Adjunct Professors: P.A. Curtis, A. Kilara, M. Mohamadzadeh, Y. Pan, R.C. Theuer.
The Department of Food Science offers three undergraduate degree programs: Food Science, Bioprocessing Science and NutritionScience. These programs focus on the application and integration of chemistry, biology, biochemistry, biotechnology, andengineering disciplines on the development, production, and delivery of safe and nutritious foods and other products frombioprocessing operations. In support of each program, the department maintains modern and fully-equipped laboratories for teachingand research. All three undergraduate programs are compatible with pre-professional school curricula, such as pre-med or pre-vet,and many students elect to minor or double major in Biochemistry, Biological and Agricultural Engineering, Chemical andBiomolecular Engineering, Poultry Science. Animal Science. or other curricula.
Opportunities
Consumer demand for safe, high quality, nutritious foods and biopharmaceutical products creates a variety of career opportunities inthe food, pharmaceutical and allied industries. Industrial opportunities include management, research and development, processsupervision, quality control and assurance, procurement, distribution, and sales. In addition, graduates hold positions withgovernment agencies and many with advanced degrees have teaching and/or research positions in colleges and universities.
Many career opportunities exist in the food and beverage industry, the world’s largest manufacturing sector, for graduates with aFood Science degree. Food science professionals are involved in the discovery of new food sources, new methods of foodpreservation, or product development. Positions are found worldwide, providing technical support to the food and beverage industryand government agencies. Food scientists work to ensure the safety and quality of foods through application of basic scientificprinciples. The demand for food scientists continue to increase as the food industry expands.
The Bioprocessing Science degree is a unique program designed to provide graduates with a special skill set specific in bioprocessingand biomanufacturing. Graduates from this degree program will have exciting opportunities to biomanufacture medicines, vaccines,enzymes and other products that improve the quality of life.
Jobs for those with training in Nutrition Science are increasing due to the growing and aging population, public interest, especiallyrelated to obesity and chronic disease risk, and a desire to develop nutritious products for a health conscious consumer. Nutritionscientists many be employed in a variety of settings including clinical or private practice, health management organizations, wellnesscenters, health-related government agencies or non-profit organizations, and the food industry. Because of the key role that diet playsin the prevention, development, and treatment of many major diseases, health professionals benefit from an understanding ofnutrition. Therefore, a degree in Nutrition Science is also highly relevant for those desiring a career in an allied health field.
The Department provides both merit and financial need scholarships to encourage and assist students preparing for careers in Food,Bioprocessing, or Nutrition Sciences.
Curricula
The Food Science Bachelor of Science degree is offered through two curricula emphasizing science or technology. The sciencecurriculum is designed for students desiring a more analytically intense program leading to technical careers in the food industry or
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graduate school. Students with an interest in business opportunities will find the Technology program permits greater flexibility forstudents to pursue coursework in business, agricultural economics, or related fields.
The Bioprocessing Science Bachelor of Science degree prepares students for technical careers in biomanufacturing through formaltraining in fundamental sciences, as well as preparing students for careers in industries whose products are based on biologicalsystems, including biopharmaceutical and biotechnology companies.
The Nutrition Science Bachelor of Science degree is designed for those students with an interest in graduate school or for those goingon to post graduate training in an allied human health profession.
Minor in Food Science
The Food Science Minor is designed to provide students with important food science principles and concepts, giving a competitiveedge to individuals seeking employment in the food, pharmaceutical and related industries. A minor provides technical informationto improve the student’s knowledge and understanding of food and its manufacture. While a comprehensive coverage of FoodScience cannot be accomplished in 15 credit hours. flexibility in developing the minor permits tailoring each program to complementa student’s major. An introductory course (FS 201) is required, but other courses are selected to build on the student's major.
Minor in Nutrition
A Nutrition Science minor is designed to provide knowledge of the principles of nutrition needed to formulate balanced diets and toapply an understanding of nutrient structure, function, and sources to the evaluation of information and policies concerning foods anddietary and/or feeding practices. Introductory Biochemistry and a sophomore seminar are required courses; students then select anadditional 11 credit hours from a list of 200-500 level classes, including on and off-campus independent study or researchexperiences.
Specific curriculum requirements for all programs are available online: www.ncsu.edu/registrar/curricula
DEPARTMENT OF GENETICS

Gardner Hall, Room 3513phone: (919) 515-2292website: www.cals.ncsu.edu/genetics
S. E. Curtis, Head and Director of Graduate ProgramsW. H. McKenzie, Undergraduate Coordinator and Undergraduate Minor Administrator
Alumni Distinguished Undergraduate Professors: T.H. Emigh, W.H. McKenzie; Distinguished University Professor:T.F.C. Mackay; William Neal Reynolds Professors: W.R. Atchley, G.C. Gibson, T.F.C. Mackay, S.B. Zeng: Professors:S.E. Curtis, S.L. Spiker, J.L. Thorne; Adjunct Professor: M.D. Chilton; Professors Emeriti: W.D. Hanson, W.E. Kloos,C.S. Levings, D.F. Matzinger, J .G. Scandalios, H.E. Schaffer, R.H. Moll, C.W. Stuber, A.C. Triantaphyllou; AssociateProfessors: T.H. Emigh, J.W. Mahaffey, W.O. McMillan,; Adjunct Associate Professor: M.A. Conkling; AssistantProfessors: J. Alonso, P. Awadalla, P. Estes, R. Franks, M. Gardner, L. Mathies: Assistant Adjunct Professors:P. Hurban, S.J. Uknes; Associate Members of the Faculty: R.R.H. Anholt (Zoology), L. Hanley-Bowdoin (Molecularand Structural Biochemistry), R.S. Boston (Plant Biology), R.A. Dean (Plant Pathology), M.M. Goodman (CropScience), F. Gould (Entomology), C. Grozinger (Entomology), T.R. Klaenhammer (Food Science) S.A. Lommel (PlantPathology), R.R. Sederoff (Forestry), C.H. Opperman (Plant Pathology), D. Robertson (Plant Biology), W.F. Thompson(Plant Biology)

The Department of Genetics offers courses at the advanced undergraduate and graduate levels. Undergraduate students interested ingenetics are encouraged to pursue a genetics minor (see below) in conjunction with a major in one the basic biological or agriculturalsciences. An undergraduate major in genetics is not available. The graduate program is designed to train scientists for research andteaching careers in genetics and molecular biology. Please refer to the Graduate Catalog for further information concerning the M.S.and Ph.D. degrees in genetics and the Master of Genetics degree.
Minor in Genetics
The Department of Genetics offers an undergraduate minor in genetics to provide students with strong preparation in the principles ofgenetics as well as preparation in ancillary fields such as statistics, biochemistry and microbiology. This minor is appropriate for (butnot limited to) students with majors in agronomy, animal science, biochemistry, biological sciences, crop science, environmentalsciences, fisheries and wildlife sciences, food science, forestry, horticultural science, medical technology, microbiology, plantbiology, poultry science, and zoology. The genetics minor requires 18 hours— 15 specified and 3 elective. A grade of “C" or better isrequired for all courses to fulfill the genetics minor requirements.
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DEPARTMENT OF HORTICULTURAL SCIENCE
Kilgore Hall. Room 120phone: (919) 515-3131website: www.cals.ncsu.edu/hort_sci
J. L. Kornegay. Department HeadD. W. Monks. Assistant Department HeadB. H. Lane, Undergraduate CoordinatorJ. M. Dole, Director of Graduate ProgramsJ. R. Schultheis, Department Extension LeaderD. J. Werner, Director, JC Raulston Aboretum
Alumni Distinguished Undergraduate Professor: B.H. Lane; Alumni Distinguished Graduate Professor: F.A. Blazich: Professors:J.R. Ballington, Jr., T.E. Bilderback, F.A. Blazich, S.D. Clouse, N.G. Creamer, J.M. Dole, P.R. Fantz, W.C. Fonteno, R.G. Gardner,L.E. Hinesley, W.E. Hooker, J.L. Kornegay, D.W. Monks, J.C. Neal, P.V. Nelson, M.M. Peet, E.B. Poling, T.G. Ranney,J.R. Schultheis, S.E. Spayd, S.L. Warren, T.C. Wehner, D.J. Werner, L.G. Wilson; Faculty Emeriti: W.E. Ballinger, L. Bass,J.R. Brooks, Jr., A.A. De Hertogh, J.H. Harris, W.R. Henderson, G.R. Hughes, T.R. Konsler. C.M. Mainland. C.H. Miller,T.J. Monaco, D.M. Pharr, M.A. Powell, W.A. Skroch, C.R. Unrath. J.H. Wilson, Jr.: Adjunct Professors: R.L. Sawyer.P.S. Zorner; Associate Professors: W.G. Buhler, J .D. Burton, J .M. Davis, GB. Fernandez, S.J. McArtney, M.L. Parker.B.R. Sosinski, B.E. Whipker, J.D. Williamson, G.C. Yencho; Assistant Professors: L.K. Bradley, A.V. LeBude, P.A. Lindsey,A.M. Spafford; Adjunct Assistant Professor: C.E. Niedziela, F.R. Walls, F.C. Wise; Lecturer: H.T. Kraus, B.H. Lane; ResearchAssistant Professor: G.C. Allen, 11, K.M. Jennings; Researchers: R.B. Batts, M.E. Clough, K.V. Pecota: Extension Associates:E.A. Driscoll, E.D. Evans, C.L. Fisk. W.R. Jester, W.E. Mitchem. A.C. Thornton: Associate Members of the Faculty: M.D. Boyette(Biological and Agricultural Engineering), G.E. Hoyt (Soil Science). F.H. Yelverton (Crop Science)
Horticulture is a dynamic segment of agriculture. The development, growth, distribution, and utilization of fruits, vegetables, flowers,and ornamental plants plus the arts of floral design and landscaping enriches our lives with nutritious foods and more attractivesurroundings. North Carolina’s varied climatic conditions favor the production of a wide variety of horticultural crops on acommercial scale, as is the development of parks and gardens. The population and amount of industry in the state are increasing, andwith them the use of ornamental plants. Designers skilled in residential and commercial landscaping. interior plantscaping. and plantmaintenance are in high demand. This has created an increased demand for plants and information about gardening by the consumer.
Undergraduate programs in horticultural science offer a broad based education in physical and biological sciences and a soundcultural background. Students can concentrate in areas of fruit and vegetable science, floriculture, woody ornamental plant science,landscape design, or pursue a general approach encompassing all the specialties. They are prepared for graduate study or for diverseprofessional service.
Opportunities
Horticulture graduates fill positions in production, processing, sales and service. Among these are county extension agents;vocational agriculture teachers; landscape designers, landscape contractors; farm operators: orchard, nursery, greenhouse, and gardencenter managers; research, production and promotional specialists with commercial seed, floral fertilizer. chemical and foodcompanies: inspectors and quality control technologists: USDA specialists and leaders in other phases of agricultural and industrialdevelopments. Students may also prepare for careers in research, teaching or extension in horticulture.
Curricula
The degree of Bachelor of Science with a major in horticultural science can be earned in either science or technology. Under thescience curriculum, specialized education is offered in fruit and vegetable crops. floriculture, and ornamental horticulture. Under thetechnology curriculum, education is offered in landscape design or in a general approach, which allows for specialization.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in Horticultural Science
The academic minor in Horticultural Science is offered to students who desire a strong foundation in the principles of horticulturalscience. Students may choose to enhance their own major by selecting courses in a specialized area of horticulture such as fruits andvegetables, ornamentals, floriculture, or landscape horticulture, or they may pursue a more general approach to the entire field ofstudy. Sixteen or seventeen credit hours are required for the minor, depending on courses selected.
DEPARTMENT OF MICROBIOLOGY
Gardner Hall, Room 4510phone: (919) 515-2391website: www.microbiology.ncsu.edu
G. H. Luginbuhl, Interim Head and Undergraduate CoordinatorM. R. Hyman, Director of Graduate Programs
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Professors: M. Flickinger, H.M. Hassan, S. Laster, J.M. Mackenzie, E. Miller, I Petty; Professor Emeriti: P.E. Bishop (USDA),W.J. Dobrogosz, G. H. Elkan, L.W. Parks, J .J . Perry; Adjunct Professors: B. Adkins, J. Heller, SR. Tove; Associate Professors:J.W. Brown, A. Grunden, MR. Hyman; Adjunct Associate Professors: J. Caplan, J.M. Ligon, S. Shore, E. G. Smith. J. Stephenson;Assistant Professor: L. Hamer, J.W. Olson, F. Scholle, M.L. Sikes; Teaching Assistant Professor: M. Keen; Research AssistantProfessor: Jose. Bluno-Barcena; Adjunct Assistant Professors: J. Bundy, W. Casey, M. Strand; Teaching Technician:V.M. Knowlton; Lab Supervisor: T.J. Schneeweis; Associate Members of the Faculty: P. Arasu (Veterinary Medicine),F. Breidt (Food Science), D.T. Brown (Biochemistry), F.J. Fuller (Veterinary Medicine), L. Jaykus (Food Science), S. Kathariou(Food Science), R. Kelly (Chemical Engineering), TR. Klaenhammer (Food Science), P.E. Orndorff (Veterinary Medicine),B. Sherry (Veterinary Medicine), J.C.H. Shih (Poultry Science), R.G. Upchurch (Plant Pathology)
The microbiology program provides basic preparation in microbiology, virology, and immunology for professional microbiologistsand students in other sciences and an awareness of the microbial world as it relates to our daily lives for non-science majors.
Microbiology is concerned with the growth and development, physiology, classification, ecology, genetics, and other aspects of thelife process of an array of microscopic, generally single-celled, organisms and viruses. These organisms frequently serve as modelsystems for elucidation of fundamental processes that are common to all living cells. Most of the major discoveries that haveproduced the spectacular advances in biology and genomic science during the past decade have resulted from studies of microbialsystems. Future developments in biotechnology, production of food and fuel, and human and animal health will rely heavily onunderstanding microbial processes.
Opportunities
Microbiologists are employed in university, governmental and industrial research laboratories, diagnostic, environmental and qualitycontrol laboratories, teaching, and technical sales and service positions.
Curricula
The microbiology curriculum leads to a Bachelor of Science degree and is designed to provide the student with a strong foundation inmathematics, chemistry, and physics, and skills in oral and written communication. The student will also gain broad generalknowledge of molecular and cellular biology as well as a foundation in the basic areas of microbiology, virology, and immunology.Graduates of this curriculum will be prepared for work in research laboratories and production facilities or for further study ingraduate and professional schools such as Medical and Dental schools.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in Microbiology
The Department of Microbiology offers an undergraduate minor available to all baccalaureate degree students at North Carolina StateUniversity who are not majoring in microbiology. The minor is especially appropriate for (but not limited to) students majoring in thebiological or agricultural sciences, physical sciences, or science education. The minor requires 15 semester hours including 8 hours ofrequired courses and 7 hours from a group of restricted electives. Any prerequisite courses are in addition to these courses. A grade ofC or better is required for all courses taken to fulfill the minor requirements.
DEPARTMENT OF MOLECULAR AND STRUCTURAL BIOCHEMISTRY
Polk Hall, Room 128phone: (919) 515-2581website: biochem.ncsu.edu
D. T. Brown, HeadE. S. Maxwell, Assistant Department Head and Director of Graduate ProgramsJ. A. Knopp, Undergraduate Coordinator
William Neal Reynolds Professor: W.L. Miller; Professors: P.F. Agris, J. Cavanagh, L.K. Hanley-Bowdoin, C.L. Hemenway,E.S. Maxwell, E.C. Sisler, P.L. Wollenzien; Adjunct Professors: K.S. Korach, M. Luther, J.D. Otvos, E.C. Theil; Professors Emeriti:F.B. Armstrong, HR. Horton, J.S. Kahn, I.S. Longmuir; Associate Professors: C.C. Hardin, J.A. Knopp; Assistant Professors:A.C. Clark, M.B. Goshe, C. Mattos, R.B. Rose; Visiting Assistant Professors: D.G. Presutti; Research Assistant Professor:H.S. Gracz; Associate Members of the Faculty: S. Franzen (Chemistry), H.M. Hassan (Microbiology), J. Horowitz (VeterinaryMedicine), J.W. Moyer (Plant Pathology), D.E. Sayers (Physics), RR. Sederoff (Forestry, Genetics); Lecturer: A. Sylvia
Biochemistry is the science which is concerned with the discovery and understanding of the chemical principles of life. It is a wide—ranging field from the composition, biosynthesis, structure and function of biomolecules to the control and regulation of biochemicalprocesses within organelles, cells, organs and organisms. Biochemical principles form the basis of most laboratory procedures withinthe life cycle.
Opportunities
The Biochemistry program provides B.S. graduates with the scientific background and skills required for employment inbiochemistry, molecular biology, biotechnology, and genetics and for the health fields of medicine, veterinary science pharmacology,and related fields.
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Awards
The H. Robert Horton Award is given to the outstanding student in Biochemistry based on scholarly and research achievements asselected by the Biochemistry graduate students.
Honors
The honors program in Biochemistry is jointly administered Within the College of Agriculture and Life Sciences and the College ofPhysical and Mathematical Sciences. It is designed for students who wish to explore advanced courses and be rewarded foroutstanding academic achievement.
To be admitted to the honors program. a student must complete the three-semester sequence of Calculus (MA 141. 241, 242) and thecalculus based Physics sequence (PY 205 and 208). Exceptions can be made for transfer students. Students with a GPA of at least 3.5are invited into the program in their junior year. To complete the program, a student must take two semesters of Physical Chemistrysequence (CH 431 and 433), at least three hours of research and six hours of advanced or honors courses at the 300- or 400-level.Interested students should contact the Undergraduate Coordinator of Biochemistry for more detailed information.
Curricula
The curriculum emphasizes the fundamentals of biological and physical sciences. offering students both breadth of knowledge anddepth of understanding. It is designed to provide students with broad experience in biological and chemical sciences and to encouragethe development of experimental skills. One important aspect is the requirement of at least one semester experience in a Biochemistrylaboratory. Because of the breadth of the course requirements. many students can easily add a second major in Biological Sciences.Chemistry. or other science as well as add a minor in Genetics.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
DEPARTMENT OF PLANT PATHOLOGY
Gardner Hall. Room 3419phone: (919) 515-2730website: www.cals.ncsu.edu/plantpath
J. W. Moyer, Department HeadT. B. Suton. Departmental Extension LeaderD. F. Ritchie, Director of Graduate ProgramsL. F. Grand. Undergraduate Coordinator
Professors: D.M. Benson. D.M. Bird. R.I. Buick, M.E. Daub (Head. Department of Plant Biology). E.L. Davis. R.A. Dean (WilliamNeal Reynolds Distinguished Professor). L.F. Grand. S. Leath (Associate Dean, Director NC Agricultural Research Service).SA. Lommel (Assistant Vice Chancellor for Research), D.S. Marshall (USDA-ARS, Research Leader). T.A. Melton (Phillip J.Morris Professor. Associate State Program Leader. ANR/CRD). J.W. Moyer, C.H. Opperrnan. G.A. Payne (William Neal ReynoldsDistinguished Professor). J.B. Ristaino, D.F. Ritchie, H.D. Shew, T.B. Sutton; Professors Emeriti: J.L. Apple, C.W. Averre, III.R. Aycock. K.R. Barker. O.W. Barnett. Jr., D.F. Bateman (Dean Emeritus). M.K. Beute. G.V. Gooding. Jr.. A.S. Heagle (USDA).R.K. Jones. A. Kelman (University Distinguished Scholar). C.E. Main. R.D. Milholland. N.T. Powell. R.A. Reinert (USDA).J.P. Ross, P.B. Shoemaker (Philip J. Morris Professor), H.W. Sptur. Jr., (USDA), D.L. Strider, H.H. Triantaphyllou, J.C. Wells.N.N . Winstead; Associate Professorsz, M.A. Cubeta, G.J. Holmes, S. Hu, F.J. Louws, R.G. Upchurch (USDA-ARS). P. Veronese:Assistant Professors: P.J. Balint-Kurti (USDA-ARS), I. Carbone. C. Cowger (USDA-ARS). K.L. Ivors. A.L. Mila, L.P. Tredway.C.Y. Warfield: Research Assistant Professors: S.R. Koenning, T.K. Mitchell, B.B. Shew: Researcher and Extension Specialist:W.O. Cline; Senior Researcher, (Director. Micropropagation Unit): Z. Pesic-VanEsbroeck; Extension Specialist. (Director, PlantDisease and Insect Clinic): T.C. Creswell: Researcher, (Director. Plant Pathogen Identification Laboratory): Z.G. Abad; Adjunct andAssociate Members of the Faculty: P.H. Berger (USDA-APHIS). L.G. Brown (USDA-APHIS), E.B. Cowling (UniversityDistinguished Professor-at-Large), C. Devorshak (USDA-APHIS), J .L. Imbriani (NCDA). D.T. Kaplan (USDA-APHIS). M.D. Law(BASF), Yong-Hwan Lee (Seoul National University), S.C. Redlin (USDA-APHIS). S. Spencer (NCDA). V. Subbiah (PhytoMycoResearch)
Undergraduate instruction in plant pathology is designed to provide introductory and advanced courses on the biology of plantpathogens and the nature and control of plant diseases to students majoring in crop science. horticultural science. the life sciences,and forestry. It also provides fundamental training necessary for graduate study in plant pathology and related fields. Thanks to thegenerosity of Dr. Arthur and Mrs. Helen Kelman, family and friends, the department offers the SE. Kelman Memorial Scholarship toone or more outstanding undergraduates enrolled either in the College of Agriculture and Life Sciences, or the College of NaturalResources. Selected applicants will gain research experience as interns working under the supervision of a faculty member in theDepartment of Plant Pathology. For details of this scholarship program, consultWWW.cals.ncsu.edu/plantpath/activities/awards/kelman.
Opportunities
Employment in research, extension and teaching is available to graduates with advanced degrees in plant pathology. Researchopenings are typically with the US. Department of Agriculture, universities state experiment stations. industry and private
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consulting. The rapid development of biotechnology, and the regulatory sciences, agricultural chemicals, other methods for diseasecontrol offer numerous opportunities for fulfilling careers in this field of study.
DEPARTMENT OF POULTRY SCIENCE
Scott Hall, Room 203phone: (919) 515-2626website: www.cals.ncsu.edu/poultry
S. L. Pardue, HeadB.W. Sheldon, Department Extension LeaderC. M. Williams, Undergraduate CoordinatorJ.T. Brake, Director of Graduate Programs
William Neal Reynolds Professor: J.T. Brake: Alumni Distinguished Undergraduate Professor: S.L. Pardue, C.R. Parkhurst:Professors: K.E. Anderson, V.L. Christensen, W.J. Croom, J12, F.W. Edens, P.R. Ferket, J.L. Grimes, W.M. Hagler, Jr.,GB. Havenstein, J.F. Ort, J.N . Petitte, B.W. Sheldon, J.C.H. Shih, T.D. Siopes, C.M. Williams, M.J. Wineland; Adjunct Professors:W.L. Bryden, M. Choct, P.A. Curtis, K.K. Kiueger, T.F. Middleton, W.B. Roush, S.M. Shane, Z. Uni; Professors Emeriti:T.A. Carter, R.E. Cook, H.B. Craig, W.E. Donaldson, J.D. Garlich, E.W. Glazener, P.B. Hamilton, J.R. Harris, C.H. Hill, W.C. Mills:Associate Professors: D.K. Carver, P.E. Mozdziak; Assistant Professors: C.M. Ashwell, M.D. Koci, E.O. Oviedo-Rondon,C.R. Stark; Adjunct Assistant Professors: A. Gernat, J.V. Felts, C L. Heggen-Peay, R.O. Maguire, C.E. Whitfill, C]. Williams;Associate Members of Faculty: S.M. Stringham (Entomology), D.P. Wages (College of Veterinary Medicine)
The Department of Poultry Science provides instruction in the principles of vertically integrated poultry production and in suchrelated disciplines as nutrition, physiology, genetics, immunology, toxicology, biotechnology, and general poultry management.Through teaching, research, and extension, the department serves students, poultry producers, and allied industries. Poultryproduction has increased rapidly during the last two decades and ranks first in North Carolina as a source of agricultural income.North Carolina ranks third nationally in the production of poultry products. Growing demand for poultry products, our climate andeconomic conditions in the state provide a sound base for continued expansion.
Opportunities
The transition from small farm operations to large commercial poultry enterprises has created more specialized positions than thereare available poultry graduates. Production-oriented positions and off-the-farm operations in areas such as processing anddistribution offer new job opportunities. The allied industries— feed, equipment, financing, pharmaceutical and other supplies—need additional employees trained in Poultry Science. Graduates hold positions as managers and field representatives for businessidentified with or serving the poultry industry. Graduates are also employed in the communication and public relations sectors, asteachers, and extension and research specialists. Some graduates develop their own poultry businesses.
Curricula
Students desiring a Bachelor of Science degree with a major in Poultry Science may choose either the science or technologycurriculum offered by the Department of Poultry Science. One may obtain a double major in other curricula through careful use ofelectives and/or summer school attendance. These students should consult the undergraduate advisers in the department(s)concerned. Currently, the pre-veterinary science student may obtain all requirements toward a Bachelor of Science degree in thescience option. The science curriculum reflects a student’s interest in the basic biological and physical sciences. These students arebetter prepared for advanced study in various disciplines such as genetics, nutrition, physiology, and pathology. Several pre-veterinary students are currently enrolled in this curriculum and are seeking a Bachelor of Science degree in Poultry Science. (See thePreprofessional Program in Veterinary Medicine).
The technology curriculum in Poultry Science is designed to prepare students for direct entry into the poultry industry upongraduation. It allows a greater selection of courses in business and economics; and offers a student both basic and applied knowledgein poultry production which can be utilized in a poultry operation upon graduation.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
DEPARTMENT OF SOCIOLOGY AND ANTHROPOLOGY
Harrelson Hall, Room 161phone: (919) 515-3180
E. L. Kick, HeadS. C. Lilley, Associate HeadD. A. Curran, Undergraduate AdministratorT.N. Greenstein, Director of Graduate ProgramsS.C. Lilley, Department Extension Leader
Sociology Teaching, Research and Extension Faculty: Goodnight-Glaxo Wellcome Endowed Professor: C.R. Tittle; William NealReynolds Professor: R.C. Wimberley; Alumni Distinguished Graduate Professor: M.D. Schulman; Alumni Distinguished Professor:V.M. Aldige; Alumni Distinguished Undergraduate Professor: L.R. Della Fave; Professors: W.B. Clifford, T.J. Hoban, E.L. Kick,
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J.C. Leiter, P.L. McCall, R.L. Moxley, E.M. Woodrum, M.A. Zahn; Associate Professors: M.P. Atkinson, R.F. Czaja, S.M. Decoster,R.L. Engen, T.N. Greenstein, S.C. Lilley, M.L. Schwalbe, W.R. Smith, M.E. Thomas, M.S. Thompson, R.J. Thomson, K.M. Troost;Assistant Professors: F. Chen, M. Crowley, S. McDonald; Professors Emeriti: E.M. Crawford, T.N. Hobgood, Jr., R.D. Mustian,L.B. Otto, M.M. Sawhney, M.E. Voland: Associate Professors Emeriti: R.C. Brisson, S.K. Garber, P.P. Thompson: AssistantProfessors Emeritus: C.G. Dawson; Associate Member of the Faculty: J.R. Thigpen (Sea Grant); Adjunct Professor: A. Thompson(North Carolina A&T State University); Adjunct Associate Professor: C.R. Zimmer (University of North Carolina at Chapel Hill)Anthropology Teaching and Research Faculty: Alumni Distinguished Undergraduate Professor: A.L. Schiller; AssociateProfessor: J.M. Wallace; Assistant Professors: D.T. Case, R.S. Ellovich, S.M. Fitzpatrick, J.K. Jacka, A.H. Ross; AssociateProfessors Emeriti: G.S. Nickerson, I. Rovner, M.L. Walek
The Department of Sociology and Anthropology offers introductory and advanced courses in sociology and anthropology coveringthe major subfields of the two disciplines. It also offers supervised fieldwork and practical experiences required for certain curriculain the department.
Aims of the departmental offerings are to provide majors with academic background and experience useful for many careers ingovernment and industry or for pursuing advanced academic work (for a description of the graduate degrees offered by thedepartment, see the Graduate Catalog) and to provide service courses to other students.
This department, jointly administered by the Colleges of Humanities and Social Sciences and Agriculture and Life Sciences, offersseven undergraduate curricula. The five curricula administered by the College of Humanities and Social Sciences are Bachelor ofArts in Sociology, Bachelor of Arts in Criminology, Bachelor of Arts in General Anthropology, Bachelor of Arts in AppliedAnthropology, and Bachelor of Arts in Bioarchaeology.
Honors Program
In this program, outstanding majors pursue an individual program of study involving close working relations with departmentalfaculty. Twelve credit hours of honors courses will allow students to enhance their expertise in sociology and anthropology. Honorscourses combine nine hours of credit in regular and independent study classes with a three-credit honors thesis done in consultationwith a faculty honors adviser.
To be admitted, students must have earned 12 hours in their major and have a 3.25 overall GPA and a 3.25 in the major. To graduatewith Sociology/Anthropology Honors, the student must have a 3.25 GPA overall and in the major. Successful completion of theprogram is noted on the student’s transcript, diploma and at commencement.
Bachelor of Arts in Sociology
Sociology studies the behavior and interaction of people as they operate in society. The groups that people form such as families,peers, ethnic groups, and social classes are investigated. The following departmental requirements must be met by all studentsmajoring in sociology: A minimum of 31 hours in the major field including SOC 202, SOC 300; theory, SOC 400 or 401: no morethan three additional credit hours of 200-level sociology courses; and, at least 12 credit hours of 400-level or above sociologycourses. Additional electives in sociology may be at the 300-level or above. ST 311 is also required.
Bachelor of Arts in Anthropology
The major introduces students to anthropology with basic and advanced offerings in the subdisciplines of the field. The comparativenature of anthropology is reflected by courses based in a variety of geographical areas. Theory and methods courses are required. Anintemship is required for the applied concentration.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula.
Bachelor of Arts in Criminology
The Criminology degree seeks to develop a professional orientation that will be relevant both to occupational goals and participationas a citizen in community affairs. Courses provide a general background in the causes of crime and the agencies of criminal justice.More specific areas covered deal with deviance, juvenile delinquency, the court system, correctional facilities, and the like, includingfield placement in an agency of the criminal justice system.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula.
Minor in Anthropology
A minor in Anthropology focuses on the comparative study of human beings, with emphasis on biology and behavior. A flexibleselection of courses (15 credit hours) includes offerings from anthropological subdisciplines such as cultural anthropology, physicalanthropology, archaeology, and linguistics.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula.
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Minor in Criminology
The criminology minor emphasizes criminological theory and research with substantive applications. The minor is grounded insociological theory and methods and allows students flexibility in the choice of specialized criminological study such as juveniledelinquency, sociology of law, formal institutions of social control, community and crime, and data analysis in criminology, ideologyand social justice.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula.
Minor in Sociology
The minor emphasizes sociological theory and research with substantive applications. The minor builds on theory and methodologyand allows students flexibility in the choice of sub-specialties such as stratification, race and ethnic relations, agriculture,development, work and organization, or the family.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/cmricula.

DEPARTMENT OF SOIL SCIENCE
Williams Hall, Room 2234phone: (919) 515-2655website: www.soil.ncsu.edu
M. G. Wagger, Department HeadD. L. Osmond, Department Extension LeaderH. J. Kleiss, Undergraduate CoordinatorT. J. Smyth, Director of Graduate Programs
Alumni Distinguished Graduate Professor: S.W. Buol: William Neal Reynolds Professors:S.W. Buol, J.W. Gilliam; Professors: A. Amoozegar, S.W. Broome, J. L. Havlin,D. L. Hesterberg, M.T. Hoover, G.D. Hoyt. D.W. Israel (USDA), H.J. Kleiss, D.L. Osmond,W.P. Robarge, T.J. Smyth, M.J. Vepraskas, M.G. Wagger; Adjunct Professors: P.G. Hunt, Professors Emeriti: D.K. Cassel,M.G. Cook, FR. Cox, G. A. Cummings, C.B. Davey, W.A. Jackson, E.J. Kamprath, L.D. King, G.S. Miner, C.D. Raper,P.A. Sanchez, R.J. Volk, S. B. Weed, A.G. Wollum; Associate Professors: D.A. Crouse, CR. Crozier, D.L. Lindbo,R.A. McLaughlin: Associate Professors Emeriti: J.P. Lilly, R.E. McCollum, G.C. Naderman, J.E. Shelton; Adjunct AssociateProfessor: R.C. Reich; Assistant Professors: A.K. Graves, R.O. Maguire, W. Shi, J.G. White; Adjunct Assistant Professors: C. Bogle,D. Hardy, B. Zanner; Associate Members of the Faculty: H.L. Allen (Forestry), R.W. Skaggs (Biological Agricultural Engineering)

The Department of Soil Science trains students in fundamentals of soils, develops an understanding and appreciation of soils as aresource, and presents principles of soil management and utilization for both farm and non-agricultural purposes. Soils constitute oneof the largest capital investments in farming, and proper soil management is essential for efficient production. Future world foodneeds will require people conversant in soil resources and use of fertilizers. Soil properties are important considerations in urban-suburban planning and development. Also, knowledge of soil and its interaction with potential pollutants is essential in maintainingenvironmental quality. Therefore, the demand for people trained in soils by private consultants, agribusiness, research, serviceplanning-development, education and conservation-related agencies should continue to be great.
Opportunity
Soil science graduates fill positions of leadership and service in land resource planning, environmental science, conservation, naturalresource management and agriculture. Among these are opportunities as: farm operators and managers; county agricultural extensionagents; employees of other public advisory agencies; and Natural Resources Conservation Service and other conservation-relatedagencies concerned with soil resources. Graduates also serve as technical representatives and salesmen in fertilizer companies and inother agribusiness activities. Many opportunities exist for privately consulting soil scientists who serve a variety of clientele needs.Environmental concerns usually require soil science expertise, especially in land-based waste management. Provisions are made forstudents wishing for more thorough training in biological sciences, chemistry, mathematics and physics leading to graduate study.(See the Graduate Catalog for a listing of graduate degrees). Students with an advanced degree have greater opportunities inteaching, research, service and extension with state, federal and private educational or research institutions and agencies.
Curricula
The Bachelor of Science degree may be obtained with a major in agronomy, natural resources or environmental sciences. TheAgronomy Program is administered jointly with the Department of Crop Science. A soil science concentration is available in theAgronomy curriculum. Two soils concentrations are available in the Natural Resources curriculum, Soil Resources and Soil andWater Resource Systems. An Environmental Soil Science concentration is available in the Environmental Sciences curriculum. (TheAgronomy, Natural Resources, and Environmental Sciences curricula are shown previously within the College of Agriculture andLife Sciences).
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Minor in Soil Science
The minor in Soil Science is offered to students desiring a strong knowledge of the principles of Soil Science to complement theirmajor. The program is intended to strengthen the understanding of basic physical and chemical soil properties that would be relevantto students interested in land management. These interests may include (but are not limited to) Forestry, Geology, Nattu‘al Resources,Environmental Sciences, Agronomy, Landscape Architecture, Horticulture, Biological and Agricultural Engineering, AgriculturalBusiness Management, or Agricultural Education. Fourteen hours of required courses and three hours of electives are necessary tocomplete the minor.
DEPARTMENT OF ZOOLOGY
David Clark Labs, Room 127phone: (919) 515-2741website: www.cals.ncsu.edu/zoology
D. Shea, Interim HeadJ. F. Gilliam, Undergraduate CoordinatorT. L. Grove, Director of Graduate ProgramsH. V. Daniels, Department Extension Leader
Professors: R.H. Anholt, B.L.Black, J.A. Collazo (USDI), J.F. Gilliam, W.C. Grant, R.M. Grossfeld, T.L. Grove, H.F. Heatwole,J.E. Hightower (USDI), C.F. Lytle, J.M. Miller, K.H. Pollock, R.A. Powell, J.A. Rice, T.R. Simons (USDI), C.V. Sullivan,H.A. Underwood; Adjunct Professors: F.A. Cross, L.B. Crowder, J.J . Govoni, D.E. Hoss, P.H. Kelley: Professors Emeriti:G.T. Barthalmus, P.T. Bromley, P.C. Bradbury, B.J. Copeland, W.W. Hassler, G.C. Miller, R.L. Noble, T.L. Quay, J.F. Roberts,D.E. Smith, J.G. Vandenbergh; Associate Professors: R.K. Borski, J.A. Buckel, H.V. Daniels, J.R. Godwin, N.M. Haddad,J.M. Hinshaw, T.J. Kwak (USDI), M. Niedzlek-Feaver; Adjunct Associate Professors: W.J. Fleming, R.M. Shelley,H.W. van de Veer; Assistant Professors: D.D. Aday, R.R. Dunn, B.J. Gmbb, J.A. Lubischer, H.B. Patisaul; Assistant TeachingProfessors: M.B. Hawkins; Adjunct Assistant Professors: E.M. Bennett, A.E. Bogan, D.T. Cobb, L.B. Daniel, J.A. Hare,R.W. Laney, M.S. Mitchell, K.L. Shertzer, W.C. Starnes; Instructors: L.D. Parks: Adjunct Instructors: A.L. Braswell, R.B. Hamilton;Associate Members of the Faculty: K. Gross (Statistics), E]. Jones (Extension Forest Resources), S. Rebach (NC Sea Grant),T.G. Wolcott (Engineering and Marine, Earth, and Atmospheric Sciences)
The Department of Zoology provides undergraduate and graduate instruction in specialized biological sciences areas.Undergraduates study all levels of biological organization from the molecular to the community. Zoology majors are well preparedfor graduate work in zoology and related fields of sciences. (See the Graduate Catalog for a listing of graduate degrees).Participation in supervised programs of research is strongly encouraged. A strong science background is provided for studentsplanning to enter dentistry, medicine, optometry, veterinary medicine and allied health sciences, such as medical technology,physical therapy, and physician assistant. Ecology, including wildlife, fisheries, behavioral ecology and marine biology, is a strongarea. Physiological biology, including reproductive endocrinology and neurobiology, is also emphasized.
Opportunities
Bachelor of Science graduates in zoology have many career options. Graduates are well prepared for employment in variousgovernment agencies or private industries. Graduates may continue their education with studies leading to advanced degrees in manyareas of biological sciences such as zoology, cell biology, wildlife and fisheries science, marine science and biomedical disciplines.Many also choose to seek degrees in medicine, dentistry, veterinary medicine and other health-related areas.
Curricula
The Bachelor of Science degree with a major in zoology is offered in the College of Agriculture and Life Sciences. Within this majora student may specialize to pursue individual interests. The zoology curriculum (SZO) prepares students for graduate school,medical, dental or optometry school (SZO/SDM), and for veterinary schools (SZO/SPV). Certain professional schools have specificrequirements, which differ slightly from the zoology curriculum. Students should consult catalogs of specific professional schools toensure completion of any special requirements. Other curricula offered by the Department of Zoology include the fisheries (SFF) andwildlife (SFW) sciences program and the environmental science program in ecology (ESC). Students are advised by faculty in theirspecial areas of interest.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in Zoology
A minor in zoology is available to all baccalaureate students at NC State University, except majors in other curricula within theZoology Department (Biological Sciences, Fisheries, and Wildlife Science, and Environmental Science Ecology Concentration(ESC)). This minor may be useful to students applying to professional schools such as medicine, dentistry, veterinary medicine, andother health sciences. Basic knowledge in animal biology may be useful to students seeking careers in government, industry, oreducation. The minor consists of a minimum of 15-16 credit hours, including three core courses: ZO 150, ZO 250, and Z0 260 witha grade of “C-” or higher. The remaining courses must be selected from three- or four-credit zoology courses at the 300 level orhigher.

83



College of Agriculture and Life Sciences
NORTH CAROLINA AGRICULTURAL RESEARCH SERVICE
Patterson Hall, Room 100phone: (919) 515-2717website: www.cals.ncsu.edue-mail: ag_research@ncsu.edu
J. C. Wynne, Dean, College of Agriculture and Life SciencesS. Leath, Associate Dean and Director, NC Agricultural Research ServiceR. Crickenberger, Associate Director, NC Agricultural Research ServiceW. K. Collins, Coordinator, Tobacco Programs, NC Agricultural Research ServiceW. Hagler, Assistant Director, Agricultural Sciences, NC Agricultural Research ServiceG. Gibson, Assistant Director, Life Sciences, NC Agricultural Research Service
The North Carolina Agricultural Research Service (NCARS) is the agricultural, life sciences, and home economics research agencyof the State of North Carolina. Forestry research is a jointly conducted program between NCARS and the College of NaturalResources. NCARS is funded principally by appropriations from the North Carolina General Assembly, federal formula funds, grantsand contracts.
The mission of NCARS is to develop the knowledge and technology needed to:

Improve productivity, profitability and sustainability of industries in agriculture and the life sciences;Conserve and improve the state’s natural resources and environment;Improve the health, well-being and quality of life of North Carolina’s citizens:Provide the science base for research and extension programs.
Many research faculty in NCARS have joint appointments in teaching or extension. In classroom and informal teaching functions,our research scientists develop and teach quality science-based curricula in the fields of agriculture, biology, social sciences and theenvironment. Our faculty also contribute to the graduate training of students destined to become leaders, teachers, and scientists whowill help sustain viable agriculture and life science industries.
Publications
NCARS publishes bulletins and scientific papers on research solutions to problems and opportunities that will benefit citizens,businesses and communities. Copies of technical bulletins may be obtained from the Department of Communication ServicesCustomer Service at (919) 513-3045 and scientific papers from authors.
Services
The faculty of NCARS conducts research, which has a direct impact on the agriculture and life science industries in North Carolina.This research includes field and laboratory experimentation in the agricultural, biological, physical, social, and environmentalsciences. Primary emphasis is given to the production, processing, distribution, and consumption of the many agricultural andforestry commodities and products produced throughout the State. Also, major attention is given to research programs focused onimproving the quality of life of both rural and urban citizens.
NORTH CAROLINA COOPERATIVE EXTENSION SERVICE
Patterson Hall, Room 120phone: (919) 515-2811website: www.ces.ncsu.edu
J. C. Wynne, Dean, College of Agriculture and Life SciencesJ. F. Ort, Assistant Vice Chancellor, Associate Dean and Director North Carolina Cooperative Extension ServiceJ. P. Zublena, Associate Director, and Director of County OperationsE. J. Jones, Associate Director and State Program Leader, ANR/CRDR.M. Stewart, Associate Director and Associate State Program Leader, 4-H Youth Development and Family and Consumer SciencesT. A. Melton, Assistant Director and Associate State Program Leader, ANR/CRDC. Dunn, Associate State Program Leader, Family and Consumer SciencesT.T. McKinney, Associate State Program Leader, 4-H Youth Development
The North Carolina Cooperative Extension Service of North Carolina State University works in collaboration with the United StatesDepartment of Agriculture, the State of North Carolina, the 100 counties in the state and the Cherokee Indian Reservation. Its work issupported by federal funds made available under the Smith-Lever Act of 1914, as amended by state and county appropriations, bygrants and contracts, and by foundations.
The federal and state appropriations are used to maintain an administrative and specialist staff and to pay a portion of the salary andthe travel expenses of the county extension agents. Under this cooperative arrangement, the Cooperative Extension Service serves asthe “educational arm” of the United States Department of Agriculture and as the “field faculty” of North Carolina State University inthe areas of agriculture and natural resources, family living, 4-H youth, and community and niral development.
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The primary purpose of the North Carolina Cooperative Extension Service is to provide the people of the state with research-basedinformation emanating from NC State University and the Land Grant System, which is, related to:

Strengthening the economy through profitable, sustainable and safe food. forest and green industry systemsProtecting the environment and natural resourcesEmpowering youth and families to lead healthier lives and become community leaders
This organization then helps citizen put this knowledge to work for economic prospelity, environmental stewardship and animproved quality of life. This program has sufficient flexibility to permit special attention, needs and interests of the people in eachcounty. County Advisory Councils are utilized to determine and prioritize the county educational program content. Assistance isgiven to individuals, families, communities, agricultural and seafood processing and marketing firms, other businesses and certainorganizations. This includes work with adults and youth in both the city and mral areas.
In carrying out this educational program, a variety of methods and techniques are employed: method and result demonstrations;meetings; visits to farms, homes and businesses; organized groups of men, women and youth; web-based information; tours; leaflets,pamphlets and other printed materials and mass media. The basic sources of information to be taught through this educationalprogram are the findings and recommendations resulting from research conducted by the Agricultural Research Service in this andother states and by the United States Department of Agriculttu‘e.
AGRICULTURAL INSTITUTE
Patterson Hall, Room 107phone: (919) 515-3248e-mail: Ag_Institute@ncsu.eduwebsite: www.cals.ncsu.edu/agi
J. C. Wynne, Dean, College of Agriculture and Life SciencesK. L. Esbenshade, Associate Dean, College of Agriculture and Life Sciences and Director, Academic ProgramsB.M. Kirby, Associate Director of Academic Programs and Director, Agricultural Institute
The Agricultural Institute is a two-year academic program that awards the Associate of Applied Science Degree upon successfulcompletion of at least one of nine curricula. The Agricultural Institute provides education and training in pest management, livestockmanagement, agriculture, horticulture, turfgrass management and agribusiness. It is part of the academic programs in the College ofAgriculture and Life Sciences at North Carolina State University. Provision for the Agricultural Institute was made by the 1959 NorthCarolina General Assembly and instruction began in the fall, 1960. The objective of the Agricultural Institute is to provide technicaltraining for those desiring a comprehensive education in the agricultural sciences, agribusiness and related areas. The instructionalprograms of the Agricultural Institute are organized and conducted as part of the overall academic program in the College ofAgriculture and Life Sciences. The Agricultural Institute is an addition to, and not a substitute for, the college’s regular degree-granting program. The Agricultural Institute uses the same facilities (classrooms, laboratories, farms) as the four-year program. Thefacilities are used extensively for both teaching and observing the application of technology in agriculture and other closely relatedareas.
The faculty of the four-year program are responsible for organizing and teaching courses offered by the Agricultural Institute.Emphasis is placed on practical knowledge and training, with many courses requiring laboratories using hands-on experience. TheAgricultural Institute offers majors in nine areas: Agribusiness Management; Agribusiness Management - Horticulture concentration:Field Crops Technology; General Agriculture; Livestock and Poultry Management: Ornamentals and Landscape Technology: PestManagement (Agricultural and Urban concentrations); and Turfgrass Management.
Opportunities
Rapid technical advancement has been important in changing agriculture from a small production industry to the nation’s largestindustry. Closely associated with production agriculture are those areas related to recreation and beautification such as turfgrassmanagement, landscaping and ornamental plants.
Today’s complex agriculture requires a large work force. This work force must have some technical training and be able to deal witha vast array of problems and opportunities. Graduates of the Agricultural Institute have the education and training that is in demandby the agricultural industries and that permits them to assume responsible positions in agriculture and allied fields. Some careerexamples include farm and herd managers, golf course superintendents, nursery managers, pest control specialists, sales and serviceof agricultural equipment and products, lawn care specialists and others. More job opportunities than graduates make salariesattractive and competitive. The College of Agriculture and Life Sciences maintains a Career Services Office to assist graduates inaddressing resume construction, interviewing strategies, successful job search techniques, location of summer internships, and jobmarket trends.
Entrance Requirements
Applicants must have graduated from an accredited high school with at least a 2.0 GPA (on a 4.0 system), or have successfullypassed the General Education Development (GED) test before being admitted to the Agricultural Institute at NC State. An admissionapplication, one letter of recommendation from someone other than a family member, a high school transcript and supportingdocuments must be submitted directly to the Admissions Office at NC State University. The regular college entrance exam(Scholastic Aptitude Test- SAT) is not required. The 2.00 minimum high school GPA is waived for transfer students and for
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applicants 21 years or older at the time of enrollment in the Agricultural Institute. For additional information, write: Director,Agricultural Institute, Box 7642, 107 Patterson Hall, North Carolina State University, Raleigh, NC 27695-7642, phone: (919) 515-3428, website: www.cals.ncsu.edu/agi.
Programs of Study
Graduates of the Agricultural Institute are awarded the Associate of Applied Science degree. The nine programs of study areAgribusiness Management; Agribusiness Management - Horticulture Concentration; Pest Management and Technology(Agricultural and Urban concentrations); Field Crops Technology; Ornamentals and Landscape Technology; General Agriculture;Livestock and Poultry Management; and Turfgrass Management.
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Now in its sixth decade, the College of Design at North Carolina State University has from the beginning prepared designers who, inthe broadest sense, shape the world. Design education is more than an attempt to teach a set of technical skills. The environmentincluding the spaces in which people live and work, the products they consume, and the messages they receive— have a powerfulimpact on how humans function as a society. Good design. therefore, requires attention and sensitivity to social, economic, political,cultural, and behavioral issues. The aim of all design curricula in the College of Design is to develop the designer’s perception,knowledge, skills, and problem-solving abilities.
The College of Design admits students through a selective process that ensures a highly motivated and heterogeneous designcommunity. The entering student body consistently ranks at the top of academic achievement in the university and the collegegraduation rates are the highest in the institution. While providing undergraduate and graduate study in multiple disciplines andencouraging individual plans of study, the college functions as a unified, interactive education center, dedicated to preparingdesigners capable of shaping the environment to various scales, but always in response to society’s needs.
Design Fundamentals - The First Year Experience
Students enter the College of Design into one of five departments. The first year experience centers on two six-credit hour studiosthat meet nine hours per week. The first semester studio, populated with a mix of students from the five disciplines, includesintroductions to the design process, a design vocabulary, and fundamental principles of designing. Second Semester studios arecontent specific with students beginning to solve basic problems in their chosen discipline. Studio activities include hands-on work,discussions, demonstrations, critiques, and occasional field trips. Emphasis is on interaction, independence, self-discipline and self-motivation.
In both semesters, the fundamentals experience emphasizes learning to use the design process, establishing disciplined work habits,communicating about design using the design vocabulary learned in studio, and working in collaboration with others, thus formingthe foundation for all subsequent design activity in the college and later in the professions.
Curricula and Degrees
The College of Design offers undergraduate instruction leading to the four-year Bachelor of Environmental Design in Architecture,Bachelor of Art and Design, Bachelor of Graphic Design, and Bachelor of Industrial Design, as well as a five-year degree programleading to the Bachelor of Landscape Architecture and a one-year postgraduate program leading to the Bachelor of ArchitectureDegree. The General Education component of each curriculum consists of courses in mathematical and natural sciences, physicaleducation, science/technology/society, and communication and information technology. In addition to 6-credit design studios wherestudents apply their expanding knowledge and skills to theoretical and practical design problems, majors in the College of Designtake support courses dealing with design knowledge and skills, such as communication and presentation, human behavior,environment, history, philosophy, physical elements and systems, methods and management. The curriculum path has someflexibility, affording students the opportunity to concentrate in one area while making contact with the other design disciplines. Inaddition to their faculty mentors, students are exposed to a broad range of design professionals through guest lecturers, juries,projects, and workshops.
Graduate studies are designed for students who want to build on undergraduate education and professional experience, as well as forthose who come from non-design backgrounds and want to pursue advanced design degrees. The college offers graduate studyleading to the Master of Architecture, Master of Art and Design, Master of Graphic Design, Master of Industrial Design, Master ofLandscape Architecture, and Ph.D. in Design. Please refer to the NC State University Graduate Catalog for specific curriculuminformation on master’s and doctoral programs in the College of Design.
$5.347; 1 DaVinci Scholars Program

This joint program between the College of Design and the College of Humanities and Social Sciencesallows students to earn two undergraduate degrees within five or six years - a bachelor’s degree in one ofthe five undergraduate disciplines in the College of Design and a BA. or BS. degree in the College ofHumanities and Social Sciences.
The primary pulpose of the double degree is to provide students with a strong liberal education as acomplement to their professional interests in design. For example, students majoring in Graphic Design,with a second degree that focuses on writing, may improve their opportunities for employment incommunications. A student in Architecture with a second degree in history may improve opportunities forfocused graduate study in architectural history, preservation, or urban planning. Study of a foreignlanguage may improve students’ opportunities for international design practice.

DaVinci Scholars earn their first degree in design with no adjustment in their design requirements. They elect a second major fromany of those available in the College of Humanities and Social Sciences. Most students complete their second degree within oneadditional year of study or two summer sessions plus one additional semester. Students will be designated as DaVinci Scholars onlyduring their first year of enrollment in the College of Design.
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To qualify for the DaVinci Scholars Program students must:
- present a minimum GPA of 3.00 at the end of their first semester of study in the College of Designdeclare interest in the DaVinci Scholars Program in writing to the Associate Dean for Undergraduate Studies and AcademicSupport of the College of Design within their first year of study in the College of Design~ be selected by a review panel composed of faculty in the College of Design and faculty in the College of Humanities and SocialSciences and chaired by the Associate Dean for Undergraduate Studies and Academic Support of the College of Design.
For more information, please contact office of the Associate Dean for Undergraduate Studies and Academic Support, College ofDesign, 223 Brooks Hall, Box 7701, NCSU, Raleigh, NC 27695-7701; (919) 515-8310.
Minor in Design Studies (Non-Design Majors)
This minor’s objectives are to provide a general orientation to the practice and theory of design for students whose primary study andemployment will be in the other disciplines, to clarify the role design plays in society, and to create informed consumers who are ableto make intelligent decisions about communication, products, and environments in work and in their personal lives. Anyundergraduate student in the university who is not majoring in a design discipline would benefit from this program. Any studentseeking this minor should contact the Associate Dean for Undergraduate Studies and Academic Support in the College of Design foran application and assignment of a minor adviser.
Anni Albers Scholars Program
The Anni Albers Scholars Program, a collaboration between the NC State University College ofDesign and the College of Textiles, provides students simultaneously with exemplary preparation inart and design and in textile technology. This rigorous program will greatly improve graduates’creative flexibility and employment opportunities by combining professional skills in design with highquality technological knowledge, making them innovative leaders in the field of textiles.
Students completing the Anni Albers Program will earn two undergraduate degrees; a Bachelor of Artand Design in the College of Design, and a Bachelor of Science in Textile Technology in the Collegeof Textiles.
The program is named for a person who exemplifies the ideals and goals to which the program aspires;textile designer and artist Anni Albers. Anni Albers was educated in the Weaving Workshop at theBauhaus and immigrated to the United States from World War 11 Germany. Albers, a noted textile designer, artist, and writer, broughther influential beliefs in the importance of textiles to Black Mountain School in North Carolina, and eventually to Yale University.Her work and writings have provided generations of American textile designers and fiber artists a philosophical framework andstandard of excellence against which to measure progress and achievement in the medium.
ResourcesThe College of Design offers the Anni Alber Scholars a complete studio-based art and design education, beginning with a firmfoundation in one of the country’s best design fundamentals programs, followed by intensive upper level studios emphasizing designprocess and creative problem solving. Studio-based instruction in textiles is rooted in learning by making with the hands, thus allstudents make textiles on hand looms, and add color and pattern with hand screen printing and dyeing techniques. A basic knowledgeof textile history underlies the entire curriculum. The Anni Albers Scholars take advantage of the Department of A1t and Design’sbroad offerings in drawing, painting, sculpture, printmaking, color and light, illustration, animation and digital imaging. The collegeprovides a hand weaving lab; a printing/dyeing lab; the Harrye B. Lyons Design Library; college and depaltmental computer labs;and materials labs (shop).
The College of Textiles will provide the Albers Scholars with instruction in textile technology, operations management, textilechemistry, and computer technology in textiles. The culriculum provides a fundamental understanding of textile technology in directdigital printing on fabric, computer aided design software for both knitted and woven fabrics and textile product development. CAD/CAM facilities and studio spaces are also available. The Model Manufacttu‘ing Facility in the college is 100,000 square feet of labspace with industrial scale textile equipment that provides complete manufacturing capability from bale-to-sale. The BurlingtonTextiles Library is also housed in the college.
Anni Albers Dual Degree RequirementsApplicants to the program must have completed successful admission to both the College of Design (including portfolio review) andthe College of Textiles through the usual processes and meeting college deadlines. At the same time as applying to the colleges, orafter arrival at NC State, students may apply to the Anni Albers Program. All applications are reviewed by faculty committees in eachcollege. Students admitted to the program must maintain a minimum 2.8 GPA to remain in the program. The degree is 164 credithours combining the essence of Art and Design and Textile Technology. General Education Requirements are arranged to meet thespecified choices in both curricula. The degree requires five (5) school years. On-campus and off-campus transfer students must havea 3.0 University GPA to qualify for the program.
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AdvisingAlbers Scholars will have academic advisers in both colleges. Individual interests, directions, needs and transfer credits may changethe length of time required for completion of the program.
Advisers:Professor Susan Brandeis Professor Traci MayCollege of Design, Box 7701 College of Textiles, Box 8301NC State University Raleigh, NC 27695-7701 NC State University Raleigh, NC 27695-8301phone: (919) 515-3876 phone: (919) 513-4196fax: (919) 515-7330 fax: (919) 515-3733e-mail: susan_brandeis@ncsu.edu e-mail: tamaypl@tx.ncsu.edu

SCHOOL OF ARCHITECTURE
Brooks Hallphone: (919) 515-8350
T. Barrie, DirectorW. Redfield, Associate Director
Professors: T. Barrie, P. Batchelor, G. Bizios, R. Clark, M. Malecha, W. Place,J.P. Rand, F. Rifki, P. Tesar; Professor Emeritus: H. Sanoff; Associate Professors:F. Harmon, W. Redfield, K. Schaffer, J. Tector; Assistant Professors: J. Ficca;Associate Professor Emeritus: D. W. Barnes; Adjunct Professors: C. Bishir, D. Dixon,E. Harris, J. Mann, B. Shawcroft; Adjunct Associate Professors: S. Cannon,K. Hobgood, J. Lee, W.H. McKinnon, D. Stallings, E. Weinstein; Adjunct AssistantProfessors: L. Cherry, K. Dautel, F. Gomes, T. Hicks, D. Hill, R. Lanou, T. Lineberry,T. Martin, T. McAuliffe, M. Robinson
In a world of changing conditions- social, cultural, economic and technological- thecentral task of the architect remains to give meaningful form to the physicalenvironment. These rapid changes, however, force today’s architects to not onlyconcern themselves with traditional design issues like shelter, appropriateness,comfort, and beauty, but also to address emerging concerns like sustainability,environmental conservation, rapidly expanding cities, adaptive uses and preservationof older buildings, providing built environments in a global market, and new means ofproducing architecture. The aesthetic revolution of the past few decades has also freedarchitects from the rigidity of earlier theory allowing greater diversity andexpressiveness in architectural design.

The School of Architecture has addressed the diversity of roles and responsibilities through its faculty and its curricula. Itsdistinguished faculty embraces a broad definition of the practice of architecture and is, therefore, free of a singular, dogmatic, orstylistic bias. This diversity is evident in their experience, area of interest, national origins, and educational backgrounds of thefaculty. The architecture curriculum balances mathematics, English, natural sciences and humanities are integrated with architecturaldesign studios and a rich selection of design support courses. The design studio- a working laboratory in which the student learnshow to design buildings under the guidance of a professor- is central to the curriculum.
The undergraduate Bachelor of Environmental Design in Architecture is a preprofessional degree that stresses the education of theindividual and serves as the foundation for advanced, professional study in the discipline. The first semester is spent on designfundamentals in studio common to all students in the College of Design. Following this introductory experience student receive abroad introduction to architectural design, theory, history, technology, and design processes while exploring educational opportunitieswithin the university.
Following the preprofessional program students may continue their studies in either of two professional programs: the one-year, post-graduate Bachelor of Architecture or two-year Master of Architecture program (see the Graduate Catalog for information on thelatter program). Entry into both of these programs is competitive. To be accepted students must demonstrate potential for professionalaccomplishment, capability in design, and satisfy a specific set of professionally-oriented undergraduate requirements. Manystudents spend one or more years gaining professional experience in architecture firms or related fields before pursuing the advanceddegrees. Educational enrichment is an important characteristic of the architectural program. The College of Design regularly presentspublic lectures by leading professionals and exhibitions of design and artwork. Electives are available in related disciplines- painting,sculpture, photography, landscape architecture, industrial design, and graphic design. Also available are field trips to buildings inurban centers of architectural interest, urban design studios conducted at the College of Design’s Downtown Design Studio, and avariety of foreign study programs including the College of Design’s Prague Institute.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/ctu‘ricula
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Accreditation
In the United States, most state registration boards require a degree from an accredited professional degree program as a prerequisitefor licensure. The National Architectural Board (NAAB), which is the sole agency authorized to accredit U.S. professional degreeprograms in architecture, recognizes three types of degrees: the Bachelor of Architecture, the Master of Architecture, and the Doctorof Architecture. A program may be granted a six-year, three-year, or two-year term of accreditation, depending on the extent of itsconformance with established educational standards. Master’s degree programs may consist of a preprofessional undergraduatedegree and a professional graduate degree that, when earned sequentially, constitute an accredited professional education. However,the preprofessional degree is not, by itself, recognized as an accredited degree.
Professional degree programs in the North Carolina State University School of Architecture (i.e. Master of Architecture and Bachelorof Architecture) are fully accredited by the NAAB. The Bachelor of Environmental Design in Architecture (BEDA) degree, being apreprofessional program, does not fall under NAAB accreditation jurisdiction although it serves as the foundation for the twoaccredited professional degrees.
The NAAB Conditions for Accreditation, including the required Student Performance Criteria, can be viewed on the NAAB websiteat www.naab.org.
DEPARTMENT OF ART AND DESIGN
Leazar Hallphone: (919) 515-8315
C. Cox, Chair
Professors: S. Brandeis, C. Joyner, M. Pause: Professors Emeriti: C.M. McKinney, W. Taylor: Associate Professors: C. Cox,L.M. Diaz, P. Fitzgerald, D. Raymond, S. Toplikar; Assistant Professor: V. Plume; Adjunct Associate Professor: K. Rieder; AdjunctAssistant Professor: M. Cuales
The Department of Art and Design awards the Bachelor of Art and Design degree. The pedagogical core of the program aims toreinforce the foundation principles of design theory as applied to two-and three-dimensional design. Our curriculum addresses broadcultural, ecological, and societal considerations and promotes in our graduates the ability to meet the challenges of collaborativedesign. We emphasize the application of creative thinking and problem solving to design projects ranging from single to mass-produced artifacts. The areas of application span the range from traditional fine art to interactive media. Examples of current areas ofstudy include computer imaging, animation, illustration, photography, sculpture, painting, drawing, fiber, exhibition design, andemerging areas in the media arts.
The Department of Art and Design firmly believes there is an essential need for students in the technically-based research universityto engage in course work that fosters creative thinking. To meet this need, the department offers courses to non-majors as well as aminor in Art and Design, available to majors in any field in the university with consultation from a design adviser minors are guidedthrough a selection of courses.
Opportunities
Career opportunities for graduates of the Department of Art and Design span the range from traditional fine art to new mediasystems. Graduates of this department are currently working in fields such as advertising, software design, multimedia, illustration,exhibition design, textile design, fashion design, art and design education, photography, filmmaking, special effects, set design, andin all areas of fine art.
Curricula and Degrees
The Department of Art and Design awards the Bachelor of Art and Design degree. The Bachelor ofArt and Design degree is a broadly based, multidisciplinary undergraduate experience that fullyutilizes a diverse faculty and bridges the fine arts and design. Through a well-planned sequence ofincreasingly complex and in-depth studios and close work with faculty, students are able toconstruct optimal learning paths that meet their individual needs. This degree program provides asound, well-rounded visual arts education and focuses on providing students with skills that allowthem to perform and succeed in a wide variety of art and design positions after graduation.
While the degree is not profession-specific, students selecting the Bachelor of Art and Design degree may wish to use it as afoundation for later graduate study in a specific art or design discipline. The goal of the Art and Design curriculum is to provide thestructure for the creation of a new model of art and design professional. These individual’s artistic and practical talents are developedas different expressions of one potentiality. We emphasize proficiency of skills in advanced visualization and interactive media incombination with a strong focus on traditional fine arts and design.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
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Minor in Art and Design (Non-Design Majors)
The Minor in Art and Design’s objectives are to discover basic principles through hands-on activities, to apply design process andtheory to solve problems creatively and efficiently, to increase awareness of one’s self and environment, and to foster an appreciationand understanding of the disciplines of Art and Design. Any curious undergraduate student with an overall grade point average of2.75 in the university who is not majoring in design and who seeks alternative methods of experiencing the environment in which welive will benefit from this minor.
The minor in Art and Design consists of 15 total credits hours of study, of which six (6) hotu‘s must be satisfied at the basic courselevel. The remaining 9 hours of courses may be selected from the cotu‘se list in the information provided by the Art and Designadviser. A grade of “B” or better will be required for credit in all cotu‘ses in the minor in Art and Design program. The courseselection will be determined with guidance from the student’s minor adviser and tailored to the needs, interests, and goals the ofstudent. Interested students seeking this minor should contact Professor Charles Joyner.
Although, all efforts are made to accommodate minors, it is important for potential students to know and understand that access toArt and Design courses are based on a hierarchy where priority access goes to Art and/or Design majors.
DEPARTMENT OF GRAPHIC DESIGN
Brooks Hall wphone: (919) 515-8326 : Mimm “
Santiago Piedrafita, Chair BRO“M. Davis, Director of Graduate Programs '
Professors: M. Davis, M. Scotford: Professor Emeritus: A. Lowery: Associate LProfessors: K. Bailey, D. Gonzales Crisp, S. Townsend; Assistant Professors: .P.A. Brock, W. Temple; Adjunct Assistant Professors: M. Dillon, K. Meaney
Graphic design is the process of bringing meaningful visual form to communication. Graphic designers translate communicationgoals through printed, environmental, and electronic presentations of information. Graphic designers use words and images toexpress messages that inform, persuade, and incite people to action. Graphic designers are active in all aspects of communicationdesign. For example, they design books, magazines, newspapers, and CD-ROMS for the publishing industry. They also create printedmaterials such as logotypes, symbol, annual reports, newsletters, business forms, stationery systems, and other related literature forcorporations, institutions, businesses, and governmental agencies. Graphic designers create multimedia presentations, websites,computer interfaces, and motion graphics such as film titling and typographic treatments for video, as well as on-air graphics fortelevision. Graphic designers are employed in a variety of settings, including graphic design offices, advertising agencies,communication business, as well as corporations, institutions, or governmental agencies as part of internal communicationsdepartments.
The Bachelor of Graphic Design is a professional degree recognized by the American Institute of Graphic Arts (AIGA) and isaccredited by the National Association of Schools of Art and Design (NASAD) The program includes the study of visual, theoretical,historical, and technical aspects of the discipline. The curriculum provides comprehensive experiences in the analysis ofcommunication problems, the development of creative solutions to those problems, and the implementation and evaluation of thosesolutions. Required courses in typography explore the role of words and language in graphic communication, while courses inimaging provide students with experiences in a range of photographic, videographic, and computer media. Instruction in computersoftware programs is fully integrated in design courses, and is not taught as a separate activity. In their studios, graphic design majorsprepare for careers in the field through the execution of demonstration projects of varying complexity and scale.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
DEPARTMENT OF INDUSTRIAL DESIGN
Brooks Hallphone: (919) 515-8322
B. Laffitte, ChairP. Hooper, Director of Graduate Programs
Professors: H. Khachatoorian, G. Lewis; Professor Emeritus: A. Cooke, V.M. Foote: Associate Professors: P. Hooper, B. Jin, B.Laffitte; Assistant Professors: T. Buie, S. Joines; Adjunct Assistant Professor: C. Jordan
The Department of Industrial Design awards a bachelor degree in Industrial Design. The pedagogical core of the department aims toreinforce the foundation principles of design theory as applied to traditional and advanced technologies, i.e. new media, materials,and production techniques. Our curriculum addresses broad cultural, technological, and societal considerations and promotes in ourgraduates the ability to meet the challenges of technological complexity through collaborative design. We emphasize the applicationof creative thinking and problem solving to design projects ranging from single to mass-produced artifacts. The areas of applicationspan the range from industrial design to interactive multimedia.
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Opportunities
Career opportunities for graduates of the Department of Industrial Designspan the range from industrial design to new media systems. Graduates ofthis department are currently working in fields such as productdevelopment, furniture design, recreational product design, toy design,exhibition design, textile design, fashion design, photography, film making,special effects, set design, ergonomics and textile design.
Curricula and Degrees
The Department of Industrial Design awards four-year bachelor degrees inIndustrial Design. Industrial Design is concerned with all human aspects ofmachine-made products and their relationship to people. The industrialdesigner is responsible for product safety, aesthetics, maintenance, andcost. Industrial designers deal with consumer, and with industrial products.In order to achieve these ends, designers must be involved in four majordesign and research areas: human behavior, human-machine relationships,the environment, and the product itself.
Areas of study in the Bachelor of Industrial Design include furniture, textiles, house wares, appliances, transportation, tools, farmequipment, medical instruments, electronics, human-computer interfaces, and recreational support equipment. The goal of theIndustrial Design curriculum is to teach the design and development of products or systems and their relationship to human beingsand the environment.
Graduates of the Bachelor of Industrial Design program have career opportunities in three general types of practice: corporate designoffices in manufacturing companies, independent consulting offices, and governmental agencies.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula

DEPARTMENT OF LANDSCAPE ARCHITECTURE
Brooks Hallphone: (919) 515-8340
Gene Bressler, Chair
Professors: R. Moore, A.R. Rice; Professors Emeriti: A.R. Abbate, R. Stipe,R.R. Wilkinson; Associate Professors: F. Magallanes; Associate Members of theFaculty: H. Devine (Parks Recreation and Tourism Management), P. Lindsey(Horticulture Department), T. Shear (Forestry Department); Research AssociateProfessor: J. Tomlinson; Adjunct Associate Professors: C. Burger, S. Hatchell,M. Hough, M. Jennings, D. Swanson, R. Swink; Teaching Assistant Professors:K. Boone, L. Milburn; Adjunct Assistant Professors: R. Craig, C. Delcambre,J. Massey Lelekacs, J. Sherk, C. Van Der Wiele
The educational mission of the Department of Landscape Architecture is to nurtureecologically responsible professionals to serve communities by investigating,understanding, creating and celebrating landscapes, through interdisciplinary practice,to sustain the cultures and resources of planet Earth.
Landscape architecture is a multi-faceted profession dedicated to the welfare of thephysical environment and the living communities of the earth. It is a diverse andgrowing design profession that combines art, science, engineering, and technology.Landscape Architecture at the College of Design is especially concerned with thestewardship, restoration, and regeneration of the natural and cultural environments inurban, rural, and wilderness settings. The five-year Bachelor of LandscapeArchitecture degree program provides an educational experience that develops instudents the skills necessary to deal creatively and responsibly with the human andnatural forces that inevitably shape the land.

The Bachelor of Landscape Architecture program stresses the development of the student’s intellectual capacity throughcomprehensive design education. The program offers an integrated, broad-based approach to the discipline of LandscapeArchitecture, emphasizing interdisciplinary course work, national and international experience, and ecologically sound community-based design and planning. Students develop the ability to think, visualize, analyze, and synthesize ideas using information and skillsfrom diverse fields of study.
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This professional degree program fosters the development of an individual’s sense of responsibility to society as a steward of culturaland natural environments. Graduates of the Bachelor of Landscape Architecture program have an understanding of the profession, itsrole in society, and their own potential role. Graduates offer employers and clients strong intellectual problem solving abilities andthe professional skills necessary to evaluate, develop, and communicate solutions to a variety of design and planning problemsincluding, but not limited to, the design of parks, trail systems, recreational environments, resorts, urban plazas, communities, andconservation plans.
Specific curriculum requirements are available online: WWW.ncsu.edu/registrar/curricula
The Department of Landscape Architecture currently enjoys full accreditation from the Landscape Architecture Accreditation Board(LAAB).
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College of Education
Mission: The College of Education is a voice of innovation for learning across the life span. We prepare professionals who educateand lead. Otu‘ inquiry and practice reflect integrity, a commitment to social justice, and the value of diversity in a global community.
Vision: To be a nationally ranked, research-intensive, professional College of Education with distinction for working, teaching andlearning in technology enhanced environments.
Undergraduate degree programs are offered in business and marketing education, education general studies, elementary education,mathematics education, middle grades education, science education, and technology education. In addition to being admitted to acurriculum, all teacher education candidates must meet program requirements for admission to candidacy in teacher education(including a 2.5 or higher overall grade point average after the sophomore year) and for admission to student teaching (including a2.5 or higher GPA overall in one’s teaching field, and in professional studies.)
Degree programs lead to a license to teach in technology education or business and marketing education (grades 9-12); andmathematics education and science education (grades 9-12). The college offers undergraduate degree programs in elementaryeducation and middle grades teaching with dual concentrations either in language arts/social studies or mathematics/science (grades6-9); students may pursue a single concentration in middle grades mathematics or science.
A program of professional preparation is provided for those students enrolled in the College of Humanities and Social Sciences whowish to become teachers of secondary English or social studies (grades 9-12) and teachers of French and Spanish (grades K-IZ). TheCollege of Agriculture and Life Sciences and the College of Education jointly provide a program to prepare students to becomeagriculture teachers (grades 9-12).
Students enrolled in a natural sciences or a mathematical sciences curriculum may double major in the Department of Mathematics,Science, and Technology Education and earn a license to teach (6-9 or 9-12).
Most of the education programs listed in the following pages also offer graduate-level degree programs. In addition, the College ofEducation has graduate programs in:
Adult and Higher Education Higher EducationCounselor Education Middle Grades EducationCurriculum and Instruction Reading EducationEducational Administration Special EducationEducational Leadership and Policy Studies Training and DevelopmentElementary Education
See the Graduate Catalog or contact faculty members for information on graduate programs. Public schools post-master’s licensureprograms are available in some curricular areas.
All of the bachelor’s level and graduate level licensure programs are approved by the North Carolina State Board of Education. Thecollege is accredited by the Council for the Accreditation of Counseling and Related Programs (CACREP) and the National Councilfor the Accreditation of Teacher Education (NCATE).
The College of Education is located in Poe Hall. It includes a Learning Resources Library and Instructional Computing Labs. Thebuilding houses laboratories for technology education, reading, science, counseling and testing activities.
Scholarships and Awards
The College of Education has a scholarship program distinct from the campus Merits and Awards Program. Over 20 scholarships areawarded to undergraduates each year. Several scholarships are available to encourage students from under-represented populations toenroll in the college.
North Carolina State University is one of 18 institutions participating in the N .C. Teaching Fellows Program and has over 160Teaching Fellows enrolled. Each Fellow receives $6,500 per year for fotu‘ years in exchange for a commitment to teach for four yearsin-state.
Many students receive awards through the North Carolina State Board of Education’s Scholarship Loan Fund for ProspectiveTeachers and through other sources. High school counselors receive information about, and applications for, all of these scholarshipsand awards.
The Speece Scholarship is awarded to as many as three outstanding juniors or seniors either in mathematics education or scienceeducation. The department sponsors two undergraduate organizations: the Mathematics and Science Education Club and theTechnology Education Collegiate Association. Annual awards are given to the outstanding seniors in Mathematics Education (9-12),Science Education (9-12), Technology Education (7-12), and Middle Grades Education (6-9) in mathematics and in science.Technology education students are eligible for the Epsilon Pi Tau Leadership Award.
For more information on Scholarships and Awards visit ced.ncsu.edu/deans/student_services/scholarship.html.
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Honors Society
The College of Education maintains the Omicron Rho chapter of Kappa Delta Pi, an international honor society in education. It electsthose to membership who achieve high academic and exhibit the ideals of scholarship, high personal standards, and promise inteaching and allied professions.
SAY Village
The college and University Housing have partnered to provide a living and learning residential experience called StudentsAdvocating for Youth (SAY Village). Housed in Syme Hall, this experience targets students interested in working with youth. Nomatter what the major or aspirations for the future, advocating for youth spans many fields of study. For more information, visitwww.ncsu.edu/housing/communities/say. Additionally, sophomore students who return to SAY Village and live in Syme Hallcomprise what is known as the “DAY” portion of the program - “Determined Area Youth.” The DAY component enables thosestudents returning to SAY to teach self-advocacy skills to area youth.
International Activities
Faculty members have been involved in overseas projects in China, Ghana, Japan, New Zealand, Peru, Puerto Rico, Russia, andSouth Africa. Some of the foreign language teacher education students spend a year in France or Spain in an exchange program.International students in several of the education programs and elsewhere at NC State participate in on-campus, multi-culturalopportunities.
Accreditation
Teacher Education programs at NC State University are accredited by the North Carolina State Board of Education and the NationalCouncil for Accreditation of Teacher Education. For information regarding Title 11 Survey Data, please visit:ced.ncsu.edu/teachered/titleZ.html.
DEPARTMENT OF ADULT AND HIGHER EDUCATION
(See Graduate Catalog)
DEPARTMENT OF EDUCATIONAL RESEARCH LEADERSHIP AND POLICY STUDIES
(See Graduate Catalog)
DEPARTMENT OF CURRICULUM AND INSTRUCTION
Poe Hall, Room 602phone: (919) 515-3221ced.ncsu.edu/ci
E. S. Vasu, Department HeadS. R. Ting, Assistant Department HeadE. R. Gerler, Director of Graduate Programs in Counselor EducationR. J. Pritchard, Director of Graduate Programs in Curriculum and Instruction
Alumni Distinguished Undergraduate Professors: C.M. Beal, C.A. Pope; Alumni Distinguished Professors of Extension andEngagement: R.J. Pritchard, A.J. Reiman, H.A. Spires; Professors: S.B. Baker, C.L. Crossland, D.A. Cullinan, B.J. Fox,E.R. Gerler, Jr., P.L. Marshall, T.P. O’Brien, J.A. Picart, G. Ponder, C.A. Pope, R.J. Pritchard, E.J. Sabornie, H.A. Spires, E.S. Vasu;Professors Emeriti: L.K. Jones, D.C. Locke, B.M. Parramore, B.R. Poulton, N.A. Sprinthall; Associate Professors: C.M. Beal, J. Lee,S. Nassar-McMillan, J.W. Osborne, S.S. Osborne, A.J. Reiman, S.S. Snyder. S.R. Ting: Visiting Associate Professors: T.H. Stafford,Jr.: Adjunct Associate Professors: B.M. Gorham, R.D. Safrit; Associate Professors Emeriti: J.F. Arnold, B.C. Talley,L. Thies-Sprinthall; Assistant Professors: J.T. DeCuir-Gunby, M.A. Grimmett, L. Holcomb, J.L. Nietfield, K. Oliver, C. Young;Research Assistant Professors: A. Overbay; Teaching Assistant Professors: D.B. Cherukuri, H. Lupton-Smith, J.R. Smith; VisitingAssistant Professors: R. Honeycutt; Adjunct Assistant Professors: R.E. Callanan, T.E.H. Conway, D. Crissman,L. Grable,L. Huffman, S.T. Johnson, M.K. Monaco, J. Rakes, M. Stumpf—Downing; Adjunct Lecturers: K.L. Hill, D.K. Wagner; Lecturers:C.P. Caddell.
The Department of Curriculum and Instruction prepares undergraduate students to become teachers of language arts and socialstudies in middle grades (6-9), or teachers of business or marketing courses in middle and secondary schools. The Departmentcurrently includes a diversity of highly qualified students. All programs emphasize scholarship and individually designed study, andinclude cross-disciplinary work, field-based experiences and allow for semester abroad options.
CURRICULUM IN BUSINESS AND MARKETING EDUCATION
Poe Hall, Room 402 T. O’Brien, Coordinatorphone: (919)515-1743
The Business and Marketing Education curriculum is specifically designed to prepare professional teachers to teach business ormarketing courses in the middle and secondary schools. All graduates are qualified to be licensed by the State of North Carolina as
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either business or marketing education teachers (grades 7-12). In addition, it provides the necessary pedagogical and technicalpreparation needed by business and marketing instructors in community and technical colleges, as well as preparing students forselected training and development roles in business and industry. The combination of a broad general and professional education,business and marketing courses, and supervised work experience in marketing occupations provides a unique preparation foreducators in a rapidly expanding professional field.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
CURRICULA IN MIDDLE GRADES EDUCATION
Middle Grades Education, Language Arts and Social Studies Concentration
Poe Hall, Room 402 C. Pope. Coordinatorphone: (919) 515-1776
The Middle Grades Language Arts and Social Studies (MSL) undergraduate program in the Department of Curriculum andInstruction seeks to prepare teachers who can effectively educate young adolescents, while being responsive to their unique needs,interests, and abilities. Graduates earn licensure for teaching in grades 6-9 in two subject disciplines: language arts and social studies.Even though the Undergraduate Catalog states, “All undergraduate students will be required to have at least a 2.0 GPA in order tograduate,” the Department of Curriculum and Instruction requires its students to maintain a 2.5 GPA throughout the program. A 2.5GPA is a statewide requirement to student teach. Therefore, it is likely that all MSL majors will graduate with a higher GPA thanrequired by the university. Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula.
For Middle Grades Education, Mathematics/Science Concentration, see the Department of Mathematics, Science, and TechnologyEducation.
ENGLISH TEACHER EDUCATION
Tompkins Hall, Room 268 Barbara Bennett, Coordinator of Advisingphone: (919) 515-4167
Students desiring to become secondary English teachers in grades 9-12 will be enrolled in the College of Humanities and SocialSciences. In that college’s section of this catalog, curriculum requirements for the teacher education option can be found under theDepartment of English. Students desiring to become language arts teachers in grades 6-9 will be enrolled in the College of Education.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
FRENCH TEACHER EDUCATION
Withers Hall, Room 207 Diane Fagin Adler. Program Coordinator, French Teacher Educationphone: (919) 515-9293
Students desiring to become teachers of French will be enrolled in the College of Humanities and Social Sciences. In that college’ssection of this catalog, curriculum requirements for the teacher education option in French can be found under Foreign Languagesand Literatures. See the following website for more information: sasw.chass.ncsu.edu/fl.
SOCIAL STUDIES TEACHER EDUCATION
Poe Hall, Room 402phone: (919) 515-9655
K. M. Troost. Coordinator of Advising. Sociology (LTS)K. Vickery, Coordinator of Advising, History (LTH)S. Carey, Coordinator of Advising, Political Science (LTP)
Students desiring to become secondary social studies teachers in grades 9-12 will be enrolled in the College of Humanities and SocialSciences. Curriculum requirements for the teacher education options can be found under history, political science and publicadministration, and sociology and anthropology in that college’s section. Students desiring to become social studies teachers ingrades 6-9 will be enrolled in the College of Education. For details on the latter, consult the Middle Grades Education description.
SPANISH TEACHER EDUCATION
Withers Hall, Room 321 Susan Navey-Davis, Coordinator of Advisingphone: (919) 515-9288
Students who wish to become licensed to teach Spanish K-12 by the State of North Carolina will be enrolled in the College ofHumanities and Social Sciences. The curriculum requirements for the teacher education option in Spanish (LTA curricula) can befound under information for the Department of Foreign Languages and Literatures in the College of Humanities and Social Sciences.

98



College of Education
DEPARTMENT OF ELEMENTARY EDUCATION AND TEACHING
402D Poe Hall Ellen McIntyre. Department Headphone: (919) 513-4631 Jennifer Mangrum, Assistant Department Chair
The Department of Elementary Education and Teaching offers a four-year Bachelor of Science degree to a cohort of students inElementary Education and Teaching consisting of three components: 1) general studies required by the university, 2)interdisciplinary subject-matter emphases that build on disciplines of the general studies component (mathematics. statistics. andlogic; science, and 3) professional studies that include pedagogical courses and field experiences. Integral to the professional studiescomponent are themes of diversity and technology. Satisfactory completion of the 123-124 credit-hour degree would result in theawarding of the Bachelor of Science degree in Elementary Education and Teaching and a recommendation for the North Carolina“A” level K-6 teacher’s license.
The elementary education curriculum will provide NC State University future teachers with more study in the disciplines ofmathematics and the sciences than is customary in elementary teacher preparation programs. As a means of directly addressing thecompetencies required by The NC Department of Public Instruction and to be at the leading edge of the professional field, the NCState program will include more specialized methods courses as well as supervised field experiences in mathematics, science, andtechnology than typical elementary education teacher preparation programs.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
DEPARTMENT OF MATHEMATICS, SCIENCE AND TECHNOLOGY EDUCATION
Poe Hall, Room 326phone: (919) 515-2238
J. E. Penick, HeadA. Y. Scales, Assistant HeadS. B. Berenson, Director of Graduate Programs for Mathematics EducationJ. H. Wheatley, Director of Graduate Programs for Science EducationV. W. Deluca, Director of Graduate Programs for Technology Education
Alumni Distinguished Undergraduate Professors: W.J. Haynie, J.R. Kolb. Professor Emeritus. J.C. Park. L.V. Stiff, L.W. Watson.Professors: S.B. Berenson, J.E. Penick, G. Jones, L.V. Stiff; Professors Emeriti: D.A. Adams, N.D. Anderson, L.M. Clark,H.E. Speece; Associate Professors: T.J. Branoff, G.S. Carter, A. Clark, V.W. DeLuca, W.J. Haynie III, K.S. Norwood, J.C. Park,J.H. Wheatley, E.N. Wiebe; Associate Professor Emeriti: R.E. Peterson, W.M. Walters, Jr., R.E. Wenig; Research AssociateProfessor: H.S. Stubbs: Assistant Professors: L.A. Annetta, M.R. Blanchard. HS. Lee, K. Hollebrands, T.E. Varnado: TeachingAssistant Professors: J.R. Busby. B. Matthews. A.Y. Scales: Assistant Professor Emeritus: J.L. Crow, W.J. Vanderwall: VisitingAssociate Professor: T. Oppewal; Visiting Assistant Professor: J.V. Ernst: Clinical Instructor: S.U. Patton. E. Williams. Lecturer:B.P. Broadwell, W. Kelly, J .F. Freeman: Lecturers Emeriti: G.K. Hillard. B.D. Webb
The Department of Mathematics, Science and Technology Education prepares undergraduate students to become teachers ofmathematics. science and technology. The department traditionally prepares competent professionals who have strong subject matterbackgrounds and pedagogical skills. Departmental majors may seek licensure for teaching high school grades 9-12 or middle grades6-9. Students in the high school curriculum in mathematics or science education take approximately 45 percent of their program inscience and mathematics and may complete a double major, receiving a second degree in mathematics or one of the sciences.Students in Technology Education may be licensed as teachers of technology programs in middle grades and high schools, 7-12. Allpre-service teaching programs provide a broad background; an in-depth study in mathematics, technology or an area of science: andthe development of professional competencies. In addition. the technology education curriculum provides a non-teaching and graphiccommunications option with a general background for a variety of employment opportunities in business and industry. A minor inTechnology Education is available.
The department also offers a minor in Graphic Communications in which the student develops proficiency in applying graphictechniques in both career and leisure activities.
CURRICULA IN EDUCATION, GENERAL STUDIES
Poe Hall, Room SOZL J. R. Kolb, Coordinator of Advisingphone: (919) 515-1749
The General Studies Education program has two areas of emphasis. Emphasis A serves those students who are interested in thosefields of education that do not require formal licensure. such as juvenile group homes, day care centers. and other public and privateagencies. Emphasis B serves those students previously enrolled in teacher education programs at North Carolina State University, butwhose career goals have changed.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
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CURRICULA IN MIDDLE GRADES EDUCATION (GRADES 6-9 LICENSURE)
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Middle Grades Education, Mathematics Concentration
Poe Hall, Room 510E K. S. Norwood, Coordinator of Advisingphone: (919) 515-6907
Middle Grades Education, Mathematics/Science Concentration
Poe Hall, Room 315B G. S. Carter, Coordinator of Advisingphone: (919) 515-6920
CURRICULA IN MATHEMATICS EDUCATION, SECONDARY
Poe Hall, Room 326 E. Williams, Coordinator of Advisingphone: (919) 515-1061
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
CURRICULA IN SCIENCE EDUCATION, SECONDARY
Poe Hall, Room 315B G. S. Carter, Coordinator of Advisingphone: (919) 515-6920
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
CURRICULA IN TECHNOLOGY EDUCATION
Poe Hall, Room 502 W. J. Haynie III, Coordinator of Advising TED and TEN Programsphone: (919) 515-1748 A. Y. Scales, Coordinator of Advising TGC Program
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in Graphic Communications
Poe Hall, Room 510 T. J. Branoff, Coordinator of Advisingphone: (919) 515-1754
This is a 15 hour minor develops competencies in selecting and applying graphic techniques in both career and leisure activities,provides in-depth manual and computer skills, and enriches visual perception and critical though in graphic areas. Minor programsare individually designed to meet the needs of the student and to fit with the student’s major, such as engineering or technologyeducation.
AGRICULTURAL TEACHER EDUCATION
218 Ricks Hall, Box 7607 J.L. Flowers, Coordinator of Advisingphone: (919) 515-1758
Students desiring to become teachers of agriculture will be enrolled in the College of Agriculture and Life Sciences. The curriculumrequirements for the teacher education program can be found under the Department of Agricultural and Extension Education. Formore information, please see the following website: www.cals.ncsu.edu/agexed.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
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College of Engineering
Men and women who seek a challenging technical career in research and development, design, construction, production,maintenance, technical sales, management, teaching, or other careers requiring a methodical, creative solution of problems, shouldconsider an engineering or computer science education. At NC State, the College of Engineering has a distinguished andinternationally recognized faculty, and the College of Engineering offers an opportunity for ambitious men and women to become theleaders and prime movers of our increasingly technological world. Because of the great influence of science and technology on oureveryday lives, today’s engineers and computer scientists must be acutely aware of, and responsible for, the effects their creationsmay have on society. In addition to safety, aesthetics, economics, and energy, today’s technologists must consider environmental,sociological, and other “human concern” costs.
The college’s graduates work in diverse careers around the world. Most are practicing engineers, but because their education hasequipped them well to address problems in a wide variety of fields, many College of Engineering graduates have become corporatepresidents, lawyers, medical doctors, and leaders in government. The College of Engineering is organized into twelve departments:Biological and Agriculttu‘al Engineering; Biomedical Engineering; Chemical and Biomolecular Engineering; Civil, Construction,and Environmental Engineering; Computer Science; Electrical and Computer Engineering; Industrial and Systems Engineering;Materials Science and Engineering; Mechanical and Aerospace Engineering: Nuclear Engineering; Paper Science and Engineering;and Textile Engineering. Eighteen undergraduate degree programs are offered in these twelve departments. In addition, a degreeprogram in Engineering is offered by special arrangement to the very few students who can clearly demonstrate the need for anindividualized program of study. All departments also offer advanced studies leading to master’s degrees and the Doctor ofPhilosophy degree. Consult the Graduate Catalog for graduate degrees.
The College of Engineering requests and receives accreditation from the Engineering Accreditation Commission of the AccreditingBoard for Engineering and Technology (ABET) for sixteen of its undergraduate engineering degree programs. These are aerospaceengineering, biological engineering, biomedical engineering, chemical engineering, civil engineering, computer engineering,construction engineering and management, electrical engineering, engineering-mechatronics, environmental engineering, industrialengineering, materials science and engineering, mechanical engineering, nuclear engineering, paper science and engineering, andtextile engineering. The Bachelor of Science in Computer Science program is accredited by CAC/ABET (the ComputingAccreditation Commission of the Accreditation Board for Engineering and Technology, Inc.). Accreditation ensures that theseprograms satisfy requirements for acceptance by these nationally recognized agencies. All cruricula and programs are designed tomaintain the college’s national and international reputation while meeting the needs of the people and industries of the state andregion through effective instruction, competent research, and the development of new and meaningful contributions to scientificknowledge.
The Career Planning and Placement Center is maintained by the university to assist continuing students and graduating students inachieving their career goals.
Degrees
Entering students receive assistance in planning an appropriate program of study and have available continued guidance fromacademic advisers throughout their academic careers. Beginning freshmen enroll in the First Year Engineering Program for one totwo years. After successfully completing matriculation requirements, students may be admitted to a departmental Degree Program. Inorder to be eligible to apply for admission into a degree program, unmatriculated students must successfully complete the followingcotu‘ses: MA 141 and MA 241; PY 205; ENG 101; CH 101, 102(lab); E 101 and a satisfactory grade in E 115. In addition, studentsmust have achieved a total GPA of 2.9 within the first 60 hours of enrollment at NC State.
Bachelor of Science: The baccalaureate program provides preparation for entry into industry, government, business or privatepractice as well as graduate school. Graduates with a BS. degree in engineering or computer science may be engaged in designdevelopment, production, constluction, sales, maintenance, or the planning, operation or management of industrial units.
The undergraduate curricula offer programs of study leading to bachelor’s degrees in aerospace engineering, biological engineering.biomedical engineering, chemical and biomolecular engineering, civil engineering, construction engineering and management,computer engineering, computer science, electrical engineering, environmental engineering, industrial engineering, industrialengineering-furniture manufacturing option, materials science and engineering, mechanical engineering, nuclear engineering, paperscience and engineering, and textile engineering. Graduation requirements include completion of one of the seventeen ctu‘ricula withan overall grade point average of 2.0 and a grade point average of 2.0 in the major cotu‘ses. The total number of required creditsranges from 120 to 128 semester hours.
Double Degree Programs
NC State students may wish to earn Bachelor of Science degrees in two fields from the College of Engineering. When the twocourses of study are planned early and carefully, a number of courses can simultaneously satisfy requirements in both degrees.Humanities, social science, physics, mathematics, chemistry, English, and physical education sequences are common to mostcm‘ricula. Students interested in such a program should consult the Office of Academic Affairs ( 118 Page Hall).
Other students may wish to combine a Bachelor of Science from the College of Engineering with a Bachelor of Science or Bachelorof Arts degree in another college at NC State University. A number of courses required for one degree may also satisfy requirementsfor a second degree. When the two courses of study are planned early and carefully, a double-degree program can be completed in asfew as five years. Students interested in such a program should contact the Office of Academic Affairs (118 Page Hall).
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Student Activities
Each department in the College of Engineering has technical societies open to every student enrolled in the respective degree(s). Inmost cases, these are student chapters of national professional organizations. Each curriculum also has one or more honor societies togive recognition to students who have earned superior academic records. In addition, there are college-wide honor, professional, andselyice societies that offer personally and educationally rewarding opportunities for students. Such societies include, for example theEngineers’ Council, Society of Women Engineers (SWE), and National Society of Black Engineers (NSBE). For more informationabout student organizations, visit students.engr.ncsu.edu.
Humanities and Social Sciences
Each student in the College of Engineering is required to take a minimum of 21 credit hours of humanities and social science courses.At least one course used to fulfill the requirements must be selected from the list of courses which focuses on a non-English speakingculture. All of the courses used to satisfy the humanities and social science requirement must be taken from the College ofEngineering list of approved courses and all must be completed with regular grading. For a list of approved courses, visitwww.engr.ncsu.edu/students/documents/HSS046.pdf.
International Opportunities
The college is actively working to provide its students with opportunities for overseas study experience. In addition to the StudyAbroad Program, which is available to all students at NC State, College of Engineering students can participate in an exchangeprogram with: Segovia, Spain; Czech Republic; Zhejiang, China; Rio de Janeiro, Brazil; INNOVATE Technology & LeadershipConference in Asia; and others. Students that choose to study abroad may earn an International Certificate from the College ofEngineering. Students interested in these opportunities should contact the Office of Academic Affairs (118 Page Hall).
Cooperative Education Program
This optional program is structured so that the student will alternate semesters of study with semesters of practical work assophomores and juniors. The freshman and senior years are spent on campus, while sophomore and junior academic work is spreadover a three-year period to permit alternating academic semesters with work-experience semesters. Students earn a salary while theyare in industry, and they may earn a sufficient income to finance much of their college education. The co-op plan can be completed infive years, during which time the student receives 12 to 18 months of industrial experience.
Students in all cturicula in the College of Engineering may apply for the co-op program if they have a grade point average of 2.5 orbetter. Application for admission into the co-op program should be made early in the spring semester of the freshman year. However,later applications resulting in fewer work semesters prior to graduation will be considered during the sophomore year or the firstsemester of the junior year. Students must be admitted into an engineering degree program p1ior to beginning the first co-opassignment. Further information may be obtained from the Office of Cooperative Education, 300 Clark Hall or online atwww.ncsu.edu/co-op_ed.
Benjamin Franklin Scholars Program
A limited number of freshmen in the College of Engineering are selected to participate in the Benjamin Franklin Scholars Program.Students completing the program receive a Bachelor of Science in an engineering discipline or in computer science and a bachelor’sdegree in humanities or social sciences.
This double-degree program, a joint undertaking of the College of Engineering and the College of Humanities and Social Sciences,provides a unique opportunity to integrate a solid base of knowledge in technology or science with a broad humanistic and socialperspective. The curriculum for the double-degree program has four main components: (1) a strong general education, (2) speciallydesigned interdisciplinary courses, (3) all technical course requirements associated with the engineering or computer science degree,and (4) and a second major in the humanities and social sciences chosen from among the traditional majors or an interdisciplinarymajor. Students who have matriculated in the College of Engineering and declared a major in the College of Humanities and SocialSciences and have at least a 3.0 GPA are generally eligible for scholarships from the program. With careful planning, the programcan be completed in five years. For more information, contact the Program Director, Dr. Joseph Herkert, joe_herkert@ncsu.edu, orthe Office of Academic Affairs (118 Page Hall).
Computers
The College of Engineering provides its students with a large number of workstation labs for the purpose of running high-endengineering applications. In addition, freshmen are expected to own a laptop computer to use in classroom, lab, and mobile settings.The first-year lab course, E115, Introduction to Computing Environments, instructs students in the use of their own computers tointerface effectively with the vast resources of the college computing environment, named “Eos.” The course emphasizes thestudent’s responsibility for her or his own computer, including security and hands-on maintenance. Computers, both lab-based andstudent-owned, are central to engineering education in the college.
Transfer Program
Students with non-engineering degrees or one or more years of academic work completed at other institutions may apply for transferadmission to the College of Engineering through the University Admissions Office. Students are admitted from four-year institutionsas well as from junior and community colleges. Students currently attending or anticipating attendance at other institutions areadvised to contact the Office of Academic Affairs for information on transfer course credit and admission to NC State.
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DEPARTMENT OF BIOLOGICAL AND AGRICULTURAL ENGINEERING
David S. Weaver Laboratories, Room 100phone: (919) 515-2694website: www.bae.ncsu.edu
R.O. Evans, HeadT.M. Losordo, Jr., Department Extension LeaderS. A. Hale, Undergraduate Coordinator
Distinguished University Professor and William Neal Reynolds Professor: R.W. Skaggs; Professors: D.B. Beasley, C.J. Bowers, Jr.,MD. Boyette, R.O. Evans, Jr., S.A. Hale, G.D. Jennings, T.M. Losordo, J. Spooner (Extension), L.F. Stikeleathers, P.W. Westerman,T.B. Whitaker (USDA), D.H. Willits; Adjunct Professors: L.M. Safley, Jr., S.S. Schiffman, L.F. Sykes; Professors Emeriti:C.F. Abrams, Jr., J.C. Barker, G.B. Blum, Jr., J.W. Dickens, L.B. Driggers, J.M. Fore, E.G. Humphries, W.H. Johnson, G.J. Kriz,W.F. McClure, F.M. Richardson, R.P. Rohrbach, A.R. Rubin, R.E. Sneed, R.S. Sowell, C.W. Suggs, R.W. Watkins, E.H. Wiser,J.H. Young: Associate Professors: G.R. Baughman, J.J . Classen, R.L. Huffman, G.T. Roberson: Assistant Professors: M. Chinn,J. Cheng, G.L. Grabow, W.F. Hunt, 111, S. Shah, R. Sharma, L. Wang, M.W. Veal; Extension Assistant Professor: M.R Burchell;Adjunct Assistant Professors: D.M. Amatya, S.K. Seymour: Extension Specialists: D.E. Line, J.M. Rice, R.L. Sherman; AssociateMembers of the Faculty: C.R. Daubert (Food Science). B.E. Farkas (Food Science), S.C. Roe (Companion Animal & Special SpeciesMedicine), K.P. Sandeep (Food Science), K.R. Swartzel (Food Science)
The Department of Biological and Agricultural Engineering offers a four-year undergraduate program in Biological Engineering(BE). The BE curriculum includes concentrations in agricultural engineering, bioprocess engineering, and environmentalengineering. All concentrations emphasize basic science and engineering courses that provide a sound background for application ofengineering principles to biological and agricultural problems.
Opportunities
Students learn to solve a wide variety of engineering problems and will have opportunities for specialization. Scientific andengineering principles are applied: to analyze, understand and utilize mechanical properties of biological materials; to theconservation and management of soil and water resources; to the design of sensor-based instrumentation and control systems forbiological and agricultural applications; to the design and development of machinery systems for all phases of agricultural and foodproduction; to the design of structures and environmental control systems for housing animals, plant growth, and biological productstorage; to the design and evaluation of ergonomic devices for human and animal applications; and to the development of improvedsystems for processing and marketing food and agricultural products.
Graduates of the BE curriculum receive a BS. in Biological Engineering, qualifying them for positions in design, development. andresearch in both industry and public institutions. The curriculum also prepares students for post-graduate work leading to advanceddegrees. Some positions filled by recent BE graduates include: product design; development and testing; plant engineering andmanagement: engineering analysis and inspection for federal and state agencies; engineering consultant and research. Entry-levelsalary ranges for BE graduates are similar to those of Civil, Industrial, and Mechanical Engineering graduates.
Curricula
The BE ctu‘riculum is jointly administered by the College of Engineering and the College of Agriculture and Life Sciences andcombines the fields of engineering, biology and agriculture. The BE curriculum is accredited by the Engineering AccreditationCommission of the Accreditation Board for Engineering and Technology, 111 Market Place, Suite 1050, Baltimore, MD 21202-4012,phone: (410) 347-7700. Graduates are qualified to become registered professional engineers by passing the appropriate examinationsand upon completing the engineering experience requirements.
The educational objectives of the Biological Engineering (BE) Bachelor of Science (BS) degree are to produce graduates whowithin the first few years following graduation, will be:

Prepared to establish successful careers in engineering, as related to one of the specialized program focus areas: Agricultural,Bioprocessing and Environmental.Able to grasp and apply engineering principles, procedures, and time management skills needed to solve complex, real-worldproblems especially as related to the fields of man-machine systems, greenhouse and animal structLu‘es, agricultural water andwaste management, and unit operations in food and biological systems.Professionally responsible in their work ethic while performing engineering tasks at a high level of expertise and willing toaccept the ethical responsibility for the social and environmental impacts of engineering practices.Able to communicate effectively with diverse audiences and able to work effectively in today’s integrated team environments.Broadly educated engineers and life-long learners. with a solid background in the biological sciences, engineering sciences andmathematics with an understanding and appreciation for the arts, humanities, and social sciences, and with a desire to seek outfurther educational opportunities.Knowledgeable of current advances in engineering practice and research; prepared for opportunities in graduate engineeringeducation and prepared to progress towards registration as a professional engineer.' Capable of contributing to the future economic and social well-being of citizens of North Carolina, the nation, and the world.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/ctu‘ricula
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JOINT DEPARTMENT OF BIOMEDICAL ENGINEERING
2147 Burlington Laboratoriesphone: (919) 515-5252website: www.bme.ncsu.edu
H. T. Nagle. Founding Head/ChairL. A. Cartee, Undergraduate Coordinator
Professors: A.J. Banes, E. Grant. H. Hsaio, S.B. Knisley. W. Lin. C.N. Lucas, T.R. Magnuson. H.T. Nagle. E. Pisano. J.M. Ramsey.L.M. Reid. L. Weili, B. Whitsel; Associate Professors: L.A. Cartee. R.G. Dennis. O.V. Favorov. C.C. Finley. M.G. McCord.R. Naranyan, H.O. Ozturk, H. Pillsbury. S.R. Quint. M.A. Tommerdahl. P.S. Weinhold: Assistant Professors: C.M. Gallippi.M. Giddings. R.L. Goldberg, S. Gomez, D.S. Lalush, E.G. Loboa. J.M. Macdonald, G. McCarty, P.L. Mente, B.N. Steele.G.M. Walker: Associate Faculty: J.P. O’Donnell, W.E. Snyder.
Biomedical engineering is a profession that develops and applies engineering knowledge and experience to solve problems in biologyand medicine and to enhance health care. Biomedical engineers are professionally trained to combine the rigors of medical andbiological studies with the power of engineering analysis and design. People become biomedical engineers to be of service to others,to enjoy the excitement of understanding living systems. and to use state-of-the-art science and technology to solve the complexproblems of medical care. The emphasis in biomedical engineering is on finding solutions by researching. testing, and applyingmedical. biological. chemical. electrical. and materials information. Biomedical engineers are unique individuals who makecontributions to health care that are both satisfying to themselves and beneficial to others.
Opportunities
Biomedical engineers are employed by hospitals. pharmaceutical companies, medical device and testing companies, governmentagencies. universities. and medical schools. With so many areas of specialization within the field, graduates are encouraged to furthertheir education by attending graduate or professional school after graduation from NC State. Graduates from this program haveattended graduate programs in biomedical engineering. physical therapy. mechanical engineering. industrial engineering,microbiology, virology. public health, and sports physiology at many different institutions. Graduates who have taken additionalcourses to satisfy entrance requirements have also been accepted by medical, dental and pharmacy schools.
Curriculum
The department offers the Bachelor of Science in Biomedical Engineering. The objectives of the cu1riculum are the following:

Define and solve problems in basic medical sciences and human health by integrating engineering and biology using engineeringanalysis. experimentation. mathematical, and scientific principles.Design biomedical systems, components, and processes by applying the scholarly and practical skills of engineering and lifesciences using methods of modern engineering design and manufacttu‘ing. teamwork. and communication skills.Use technical and hands-on knowledge in engineering practice. research. and management while exercising ethical andprofessional responsibility in the public, private. and academic sectors.Become leaders and mentors that consistently enhance their information literacy by participating in activities that introduce themto advances in biomedical engineering practice and research.
Novel aspects of the undergraduate program include capstone engineering design projects that combine real world engineering designand community outreach, opportunities to apply for industrial internships after completing junior-level engineering courses.continuous and caring faculty advising, student involvement in program evaluation and improvements. and engineeringspecialization in one of three areas: Biomechanics. Biomaterials and Tissue Engineering, or Biomedical Instrumentation. Computersare used throughout the program. Graduates will be prepared for professional employment in research, design. development. andsales in government or industry. and for graduate and professional education in engineering and the life sciences. The program isjointly administered by the College of Engineering and the College of Agriculture and Life Sciences. First year students interested inthis curriculum should enroll in the College of Engineering undesignated program and indicate BME as their curriculum choice. Thebiomedical engineering program is accredited by the Engineering Accreditation Commission of the Accreditation Board forEngineering and Technology, 111 Market Place. Suite 1050, Baltimore. MD, 21202-4012: phone: (410) 341-7700.
The current specific curriculum requirements are available online: www.ncsu.edu/registrar/culricula
Scholarships
Students in this degree program are eligible for scholarships from the College of Engineering.
Facilities
Teaching facilities are located in the David S. Weaver Laboratories on the central campus. These facilities include state-of—the-artclassroom and laboratory facilities. study space, and convenient access to computing resources. Faculty offices are located inBurlington Laboratories, Weaver Laboratories. the College of Textiles. and various other academic areas on campus. Contact officesfor advising are maintained in Burlington Laboratories and in Weaver Laboratories. Extensive Internet and video-conferencingcapabilities are deployed to facilitate convenient faculty-student contact.
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Research facilities are located in Weaver Laboratories, Burlington Laboratories, and the College of Textiles as well as in thelaboratories of many other faculty from throughout the university who do research in biomedical engineering areas. Facilities includeaccess to advanced materials testing instrumentation, imaging resources, rapid prototyping facilities, biomedical instrumentation, andclinical resources.
DEPARTMENT OF CHEMICAL AND BIOMOLECULAR ENGINEERING
Engineering Building 1, Room 2001phone: (919) 515-2324
P. K. Kilpatrick, HeadP. S. Fedkiw, Associate HeadS. A. Khan, Director of Graduate ProgramsL. G. Bullard, Director of Undergraduate Studies
Frank Hawkins Kenan Distinguished Professor: R.G. Carbonell; H. Worley Clark Distinguished University Professor: K.E. Gubbins;Distinguished University Professor: D.F. Ollis; Camille Dreyfus Distinguished Professor: CK. Hall; Alcoa Professor: R.M. Kelly;Camille Dreyfus Professor Emeritus: H.B. Hopfenberg; Hoechst-Celanese Professor Emeritus: R.M. Felder; Professors:R.G. Carbonell, J .M. DeSimone, P.S. Fedkiw, CG. Grant, J. Genzer, K.E. Gubbins, CK. Hall, R.M. Kelly, S.A. Kahn,P.K. Kilpatrick, P.K. Lim, D.F. Ollis. M.R. Overcash, G.N. Parsons, G.W. Roberts, R]. Spontak; Adjunct Professors:D.J. Hammond, G. Findenegg, D.J. Kiserow, J.B. McClain, C. Quah, K.L. Roberts, M. Sliwinskia-Bartowiak, J.J . Spivey, S. White,P. Vlcek; Professors Emeriti: K.J. Bachman, K.O. Beatty, R.M. Felder, H.B. Hopfenberg, CJ. Setzer, H. Winston; AssociateProfessors: CR. Daubert, J.M. Haugh, H.H. Lamb, S.W. Peretti, O. Velev; Assistant Professors: B.M. Rao.
The sound management of material, environmental, and energy resources, taking into account natural economic constraints, guidesthe performance of chemical and biomolecular engineering practice. Chemical and biomolecular engineering education integratesdesign and analysis, science and technology, with communication skills developed through exposure to the humanities and the socialand economic sciences. Chemical engineering organizes these diverse skills into a coherent discipline uniquely suited to the needs ofthe chemical, biochemical, environmental, petroleum, plastics, textile, and pulp and paper industries.

Facilities
Departmental teaching and research activities are based on the first two floorscomprising the east wing of Engineering Building 1, which opened in January 2005.Equipment for studying the principles of fluid flow, heat transfer, distillation, absorption,and drying is maintained in several laboratories. Chemical reaction kinetics, includingheterogeneous catalysis and polymerization, are studied on specially designedequipment. Extensive apparatus is available for characterizing the relationships betweenmolecular structure and bulk properties of polymers. A 20,000 square foot biotechnologylaboratory has been equipped to include a pilot plant for synthesizing geneticallyengineered proteins in cell culture bioreactors. Specialized digital computationalequipment complements campus-wide university computer resources. The departmentmakes constant use of the College of Engineering Eos computer system that is accessiblefor use 24 hours a day by students and faculty.

Opportunities
Graduates find employment at attractive salaries in diverse subdisciplines including research and development, production,management and administration; process control, technical service, and sales; estimation and specification writing; consulting andteaching. Students desiring careers in teaching, research, or consulting are advised to consider graduate training (consult theGraduate Catalog). Chemical and biomolecular engineering graduates often pursue careers in law or the medical sciences since thebroadly structured undergraduate curriculum provides strong preparation for graduate study in a wide range of professionalspecialties.
Minor in Chemical and Biomolecular Engineering
In addition to BS. graduates of the chemical and biomolecular engineering program at NC State, there is a pool of students in otherdisciplines whose professional work assignments may require a knowledge of chemical engineering nomenclatures, technologies,and methods. The minor in chemical engineering is intended to allow such students to develop an understanding of the fundamentalconcepts and practice of chemical engineering. This minor should be most attractive to undergraduate students in environmentalengineering, pulp and paper technology, and chemistry, and it will allow non-chemical engineering majors to prepare themselves forgraduate study in chemical engineering with a minimum amount of prerequisite work following their acceptance into the graduateprogram.
Students enrolled in the minor in chemical engineering must complete CHE 205, CHE 225, CHE 311, CHE 315, CHE 316, and CHE446. All the courses must be completed with a grade of “C-” or higher. An application for the minor must be submitted to the Directorof Undergraduate Studies in the Department of Chemical and Biomolecular Engineering. Admission to the minor will require aminimum 2.5 over-all grade point average at NC State and a grade of “B-" or higher on the first enrollment in CHE 205.
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Curricula
The successful practice of chemical engineering requires a broad, diversified preparation. The spirit of research and experimentalinquiry is vital; students, therefore, require sound scientific backgrounds essential to original and disciplined thought, enthusiasticinquiry and, ultimately, original and constructive accomplishment. The undergraduate curriculum emphasizes the scientific,engineering, and economic principles involved in the design and operation of chemical processes.
Design methodologies are practiced in all core chemical and biomolecular engineering courses. This integrated design experienceculminates with the senior design sequence, CHE 450 and CHE 451. The background in organic, physical, and inorganic chemistry iscomparable to the training offered to chemistry majors. Mathematics, physical sciences, and distributed humanities courses are alsorequired. The chemical engineering program is accredited by the Engineering Accreditation Commission of the Accreditation Boardfor Engineering and Technology, 111 Market Place, Suite 1050, Baltimore, MD, 21202-4012; phone: (410) 341-7700.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Program Educational Objectives
Our department’s mission is to excel in teaching and research within the discipline of chemical and biomolecular engineering. Toaccomplish this, we are committed to the following educational objectives:

To educate students to apply a strong core of knowledge and practice that represents chemical engineering, engineering science,and analytical problem solving.To encourage our students to enhance their educational experience by offering in a series of advanced chemical engineeringtopics including honors programs, CHE options, and classes.- To prepare students with professional skills to convert knowledge into the implementation of ideas, often leading to success innew ventures.To commit faculty time and resources to providing our students with a comprehensive, quality education
Biomolecular Concentration in Chemical Engineering
By enhanced exposure to the biological sciences, the biomolecular concentration enables the student to develop insight intobiological systems and processes.
Nanoscience Concentration in Chemical Engineering
The nanoscience concentration allows the student to develop an understanding of the scientific and technological principlesassociated with the design and manufacture of patterns and devices with features and advanced functionality on the nanometer scale.
Green Chemistry & Engineering Concentration in Chemical Engineering
The green chemistry and engineering concentration introduces students to the design of chemical products and processes that reduceor eliminate the use and generation of hazardous substances.
Honors Program in Chemical Engineering
The honors program allows talented students to gain a deeper understanding of chemical engineering principles than would beacquired by completing the standard CHE curriculum Admission to the program requires students to have earned a minimum overallGPA of 3.5 and a minimum GPA of 3.5 in CHE 205 and CHE 225. An honors thesis is required for completion of the honorsprogram.
DEPARTMENT OF CIVIL, CONSTRUCTION, AND ENVIRONMENTAL ENGINEERING
Mann Hall, Room 208phone: (919) 515-2331website: www.ce.nscu.edu
G. F. List, HeadD. W. Johnston, Associate Head for Graduate ProgramsJ.M. Nau, Associate Head for Undergraduate ProgramsD. W. Parish, Coordinator of Advising
Distinguished Professor of Civil Engineering and Construction: S. Rizkalla; Professor: M.A. Barlaz, J.W. Baugh, Jr., R.C. Borden,R.H. Borden, E.D. Brill, Jr., H.C. Frey, M.A. Gabr, J.E. Hummer, D.W. Johnston, N.P. Khosla, YR. Kim, G.F. List, V.C. Matzen(Alumni Distinguished Undergraduate Professor), J.M. Nau (Alumni Distinguished Undergraduate Professor), M.F. Overton,M.S. Rahman, W.J. Rasdorf, N .M. Rouphail; Distinguished University Professor Emeritus: J.M. Hanson, P.Z. Zia; ProfessorsEmeriti: M. Amein, P.D. Cribbins, R.A. Douglas, J.F. Ely, J.S. Fisher, A.K. Gupta, K.S. Havner, C.L. Heimbach, Y. Horie,HR. Malcom, S.W. Nunnally, C.C. Tung, H.E. Wahls; Associate Professor: J.J . Ducoste, F.L. de los Reyes, M.N. Guddati, A. Gupta,T. Hassan, DR.U. Knappe, M.J. Kowalsky, M.L. Leming, G. Mahinthakumar, SR. Ranjithan, R. Seracino, JR. Stone,A.A. Tayebali; Adjunct Associate Professor: LR. Goode, DR. van der Vaart; Associate Professor Emeriti: W.L. Bingham,A.C. Chao, E.D. Gurley, J.C Smith; Assistant Professor: S. Arumugam, T.M. Evans, E.A. Sumner, B.M. Williams, J. Yu; Lecturer:
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R.A. Nunez, D.W. Parish, E.C. Weaver: Adjunct Assistant Professor: J.C . Brantley, D.H. Loughlin; Interinstitutional AdjunctFaculty: J .D. Bowen, R.A. Luettich, D.H. Moreau, H.D. Robertson, S.M. Rogers, J12, J .S. Wu
The Department of Civil, Construction, and Environmental Engineering offers several degree programs concerned with theimprovement and care of both public and private infrastructure and natural environments. The degree programs address the planning,design, construction, operation, and maintenance of buildings, dams, bridges, harbors, power facilities, pollution control facilities,and water supply and transportation systems. The curricula provide academic preparation for students considering careers in civil,construction, or environmental engineering.
The department offers undergraduate degree programs leading to the Bachelor of Science in Civil Engineering, the Bachelor ofScience in Construction Engineering and Management, and the Bachelor of Science in Environmental Engineering. All threeprograms are accredited by the Engineering Accreditation Commission of the Accreditation Board for Engineering and Technology(ABET), 111 Market Place, Suite 1050, Baltimore, MD, 21202-4012: phone: (410) 347-7700. Graduation from an ABET accreditedengineering degree is the first step toward licensure as a Professional Engineer. All three programs also prepare students for graduateeducation.
Opportunities
People will always need constructed facilities to live, work, and sustain their lives and environment, and civil, construction, andenvironmental engineers will always be needed to plan, design, and construct these facilities. Civil, construction, and environmentalengineering comprises such a diversified field that graduates have a wide choice in locations and type of employment. Jobs rangefrom federal, state, or municipal agencies to a variety of manufacturing and processing industries, consulting firms or constructioncompanies. The work may be performed partially or wholly in an office or in the field and may be located in a small community, a bigcity, an industrial center, or even in a foreign country. Careers in either professional practice or teaching and research are common formany graduates who complete advanced degrees.
Facilities
The Department of Civil, Construction, and Environmental Engineering has well-equipped laboratories, including a computerlaboratory. The College of Engineering at NC State maintains a state-of—the-art computing environment known as Project Eos, alarge-scale distributed system that consists of approximately 665 workstations in 23 labs. Over 80 of these machines are housed bythe Department of Civil, Construction, and Environmental Engineering in Mann Hall. A comprehensive suite of engineeringapplications is delivered to three platforms: Sun Solaris, Microsoft Windows, and Red Hat Linux. Project Eos is operated by aprofessional support group that provides consultation and basic system and software services.
The department’s other laboratories contain a variety of special equipment for instruction and research in structures, mechanics, soils,construction materials, construction engineering, hydraulics and environmental engineering.
The Constructed Facilities Laboratory (CFL) on Centennial Campus features unique facilities devoted to all aspects of constructedinfrastructure research and assessment. Facilities include: specially designed reaction floors and walls for testing large-scalestructural systems to failure, such as full scale bridge girders up to 100 feet long and beam-column systems subject to earthquakeloading; and large pits up to 20 feet deep for testing granular and compacted soils for foundation strength. State-of—the-art facilitieslike these heighten students’ learning experiences by exposing them to the forefront of technological advances.
Curricula
The Department of Civil, Construction, and Environmental Engineering at NC State is home to the educational programs in CivilEngineering, Construction Engineering and Management, and Environmental Engineering. A single department head andmanagement structure direct the educational missions of these three related fields. Each curriculum is designed to prepare thegraduate for a career in the respective field and for lifelong learning through graduate education, continuing education and/or self-study.
Civil Engineering Degree
The Civil Engineering curriculum provides academic discipline in mathematics, the physical sciences, the humanities and socialsciences, and the technical aspects of civil engineering. After introductory exposure to several of the professional areas such asenvironmental and water resources, geotechnical, structures, and transportation engineering, the student builds additional depth inone of these specialties.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Educational Objectives in Civil EngineeringThe educational objectives of the Bachelor of Science degree program in Civil Engineering are as follows:
~ To prepare students for entry into successful careers in Civil Engineering, emphasizing the mastery of engineering fundamentals,the ability to solve engineering problems, the importance of engineering judgment and engineering experimentation, and theprocess of engineering design.To instill in students the sense of pride and confidence that comes from applying their knowledge of engineering principles andprocedures to the economic and social benefit of society.
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To encourage in students an understanding of the professional and ethical obligations of the engineer, to conduct themselves asprofessionals, recognizing their responsibility to protect the health and welfare of the public, and to be accountable for the socialand environmental impact of their engineering practice.To establish an educational environment in which students participate in multi-disciplinary, team oriented, open-ended activitiesthat prepare them to work in integrated engineering teams.To offer a curriculum that encourages students to become broadly educated engineers and life-long learners, with a solidbackground in the basic sciences and mathematics, an understanding and appreciation of the arts, humanities, and socialsciences, an ability to communicate effectively for various audiences and purposes, and a desire to seek out further educationalopportunities.To expose students to advances in engineering practice and research as preparation for opportunities in professional practice andgraduate education.0 To acquire, maintain, and operate facilities and laboratory equipment appropriate to the civil engineeling program, and toinc01porate traditional and state-of—the-art technology and methods.0 To recruit. develop, and retain faculty who are committed to the educational mission of the civil engineering program, to ensurethat these educational objectives are met.

Construction Engineering and Management Degree
The Construction Engineering and Management curriculum is designed for the student interested in the planning, design, direction,and management of construction projects. It includes the core course requirements in mathematics, the physical sciences, and thehumanities and social sciences. After exposure to engineering fundamentals and engineering design of facilities, the curriculumprovides a series of specialty courses in construction engineering related to the analysis, design, and management of the constructionbuilding, residential, highway, and heavy construction industry. The Mechanical Constluction Concentration is designed for studentspursuing a mechanical constluction career, emphasizing systems for buildings, residences, and industrial facilities.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Educational Objectives in Construction Engineering and ManagementTo prepare students for entry into successful careers in Construction Engineering and Management, emphasizing a fundamentalunderstanding of construction engineering and management principles, the ability to solve a broad set of engineering problems inconstruction, the importance of engineering judgment and the creative process of engineering design.To introduce students to the practice of construction engineering, the design of the construction process, and the management ofconstruction projects to achieve safety, quality, durability, and economic objectives.To enable an understanding of the societal and economic impacts of construction engineering practice and the professional andethical responsibilities of the construction engineer.To provide learning opportunities which prepare the construction engineering and management graduate to function in team-oriented, multidisciplinary, open-ended engineering activities.0 To provide a curriculum which broadly educates students with: a solid background in the basic sciences and mathematics: anability to communicate effectively; an understanding and appreciation for the humanities, social sciences, and managementservices; and an ability to engage in life-long leaming through graduate study, mentoring, self study, or continuing education.To establish and maintain the institutional support and financial resources to rec1uit, develop, and retain faculty who arecommitted to the program objectives and the university missions, and to acquire, maintain, and operate adequate facilities tomeet program objectives and promote learning.
Environmental Engineering Degree
The Environmental Engineering culriculum is designed for students interested in environmental protection. The curriculum providesstudents with basic knowledge of the chemical, biological and physical processes that govern the transport and fate of pollutants inthe environment as well as the design of engineered treatment systems. Upon graduation, students are prepared to work in the areas ofwater and wastewater treatment, air pollution control, solid waste management. and hydrology and water resources. The curriculumemphasizes the interdisciplinary nature of environmental engineering with courses in both engineering and life sciences, includingspecialized cotu'ses on pollution control and waste management.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Educational Objectives in Environmental Engineering0 To prepare students for entry into successful careers in Environmental Engineering, emphasizing the mastery of environmentalscience and engineering fundamentals, the ability to solve engineering problems, the importance of engineering judgment andthe creative process of engineering design.To introduce students to engineering practices for the management of air, water, and terrestrial environments and the protectionof human health. and to encourage students to develop an understanding of the overall significance environmental issues.0 To provide students with an understanding of the professional and ethical obligations of the engineer, to encourage them toconduct themselves as professionals in recognition of their responsibility to protect the health and welfare of the public, toexplain to students their accountability for the social, economic, and environmental impacts of their engineering practices.To provide students with an understanding of the role of the environmental engineer in engineering projects and to establish aneducational environment in which students are prepared to function in cross-disciplinary, team-oriented, open-ended activities.0 To encourage students to become broadly educated as engineers and life-long learners, with: a solid background in the basicsciences and mathematics; an ability to communicate effectively; an understanding and an appreciation for the arts, humanities,and social sciences; and a desire to seek out further educational opportunities.
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To expose students to advances in environmental engineering and research as preparation for opportunities in graduateeducation.

Post-Baccalaureate Study
If a student is interested in more intense specialization in one particular area, advanced level training is available leading to theMaster of Civil Engineering, the Master of Science or the Doctor of Philosophy. Specialization areas include coastal engineering,computer-aided engineering, construction engineering and management, construction materials, environmental and water resourcesengineering, geotechnical engineering, mechanics and structural engineering and transportation engineering. With judicious choicesof electives during the BS. program, a student may also prepare for additional studies in law, business administration, businessmanagement and city and regional planning.
Student Activities and Scholarships
Student chapters of the American Society of Civil Engineers, American Concrete Institute, Associated General Contractors, NationalAssociation of Home Builders, Institute of Transportation Engineers, and Air and Waste Management Association undertake projectsto further student exposure to the profession. Guest speakers representing various aspects of engineering practice speak at weeklylunch meetings. Students who accumulate outstanding academic records may be considered for membership in the Chi EpsilonHonorary Society. Through the generosity of industry and program alumni, many scholarships are available on a competitive basis tostudents in addition to university, college, and need-based financial aid.
DEPARTMENT OF COMPUTER SCIENCE
EBII, Rooms 3320 & 1204phone: (919) 515-2858website: www.csc.ncsu.edu
M. A. Vouk, HeadD. J. Thuente, Director of Graduate ProgramsD. R. Bahler, Director of Undergraduate ProgramsB. J. Adams, Director of Advising
Distinguished University Research Professor: D.L. Bitzer; AlumniDistinguished Graduate Professor: H. Perros; Alumni DistinguishedUndergraduate Professor: A.L. Tharp; SAS Institute Chair Professor:J. Doyle; Emeritus Professors: W. Chou, R.E. Funderlic,W.E. Robbins; Professors: D.L. Bitzer, E.W. Davis, Jr., J. Doyle,R.J. Fornaro, S.P. Iyer, D.F. McAllister, H.G. Perros, D.S. Reeves,R.D. Rodman, G.N. Rouskas, C.D. Savage, M.P. Singh, W.J. Stewart,A.L. Tha1p, D.J. Thuente, M.A. Vouk; Associate Professors:A.I. Anton, D.R. Bahler, E.F. Gehringer, C.G. Healey, T.L. Honeycutt, J.C. Lester, F. Mueller, P. Ning, I. Rhee, R.A. St. Amant,M.F. Stallmann, B. Watson, L.A. Williams, P.R. Wurman, R.M. Young; Assistant Professors: R.Y. Chirkova, R. Dutta, V. Freeh,K. Harfoush, S. Herber, X. Ma, R. Mayr, T. Xie, T. Yu; Visiting Research Professor: F. Brglez; Adjunct Professor: A.W. Brown,B. Fortner, D.A. Reed; Adjuct Assistant Professors: A. Dagnino, A. Rindos, X. Wang; Lecturers: D.A. Lasher, J.L. Maners,C.S. Miller, T.E. Nelson Director of Multimedia Lab: D.H. Kekas; Director of Development & External Relations; K. Tate; ResearchAssistants: J.C. Bass; Associate Members of the Department: J.W. Baugh, Jr. (Civil Engineering), G.T. Byrd (Electrical andComputer Engineering), T.M. Cont (Electrical and Computer Engineering), A.G. Dean (Electrical and Computer Engineering),M. Devetsikiotis (Electrical and Computer Engineering), E. Kaltofen (Mathematics), G. Lazzi (Electrical and ComputerEngineering), C.D. Meyer, Jr. (Mathematics), T.K. Miller (Distance Education and Learning Technology Applications), M.A. Rappa(Business Management), E. Rotenberg (Electrical and Computer Engineering), J.S. Scoggs (Mathematics), M.L. Sichitiu, (Electricaland Computer Engineering), W.E. Snyder (Electrical and Computer Engineering), Y. Solihin (Electrical and Computer Engineering),I. Viniotis (Electrical and Computer Engineering), W. Wang (Electrical and Computer Engineering).
Computers
Computers and computing are ubiquitous in modern society. The discipline of computer science has evolved during the past threedecades with the expanding role of computers. New applications of computers continue to appear. They are used to design,manufacture and operate our automobiles, airplanes and spacecraft; to design otu‘ highways, bridges and buildings; to managebanking transactions; to help managers make decisions; to analyze farm production; to help the research scientist; and to monitormanufacturing processes and utilities. Computer science is the essential technology for information access and transfer.
Opportunities
Computer scientists have many career choices because of the diversity of computer use. A graduate may be involved in the design,implementation, or management of software systems or may adapt computers to new applications. Whatever ambitions andpreferences the computer scientist might have, computer science offers opportunities pursuing an advanced degree, working in ateam or alone, interacting frequently with people or not, working with tried and true systems or designing the latest technology.
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Curriculum
This undergraduate curriculum leads to the degree of Bachelor of Science in Computer Science. The program is accredited by theComputer Science Accreditation Commission of the Computing Sciences Accreditation Board, a specialized accrediting bodyrecognized by the Council 011 Postsecondary Accreditation and the US. Department of Education. Core courses provide thefundamentals of programming concepts, computer science theory, data stmctures, computer organization, operating systems, andsoftware engineering. Restricted electives, chosen in consultation with one’s adviser beginning in the junior year, allow explorationof specific computer science sub-areas such as database management systems, operating systems, graphics, multimedia technology,artificial intelligence, networks, computer-human interfaces and architecture. New areas include network and data security, datamining, and eCommerce, among others.

1. CSC students will be competent in theoretical and mathematical foundations of computer science. The outcomes associatedwith this objective are that, upon graduation, CSC students should be able to:a. apply fundamental concepts of discrete mathematics such as logic & proofs, set theory, relations & functions, andcombinatorics to model computational problems;b. demonstrate the application of abstract structures such as graphs, finite state machines, and recurrence relations to thesolution of computer science problems; andc. analyze and evaluate comparative performance of algorithms and data structures appropriate to solving computerscience problems.CSC students will be able to construct algorithms and data structures applicable to problems solved by computer scientists.The outcomes associated with this objective are that, upon graduation, CSC students should be able to:a. apply concepts related to data stmctures such as lists, stacks, queues, arrays, graphs, trees, heaps, and hashing to designand create algorithms; andb. recognize design patterns and use these to guide solutions to computer science problems.3. Upon graduation, computer science students will be proficient in one programming language and have a basic knowledge ofseveral others. The outcomes associated with this objective are that, upon graduation, CSC students should be able to:a. write efficient solutions to specific problems using an object-oriented programming language;b. write programs in assembly language; andc. write programs in a procedural programming language.4. CSC students will understand the hardware and software architecture of computer systems. The outcomes associated withthis objective are that, upon graduation, CSC students should be able to:a. define and explain instruction sets;b. explain the function and interaction of computer processing units, memories, and input/output devices;c. define and explain elements of operating systems such as memory management, process scheduling, synchronizationand interaction, and input/output devices; andd. distinguish computer network elements and understand1ssues related to computer security.5. CSC students will demonstrate the ability to participate in professional practices related to software engineering. Theoutcomes associated with this objective are that, upon graduation, CSC students should be able to:a. negotiate, clarify, and document customer requirements;b. apply knowledge of fundamental algorithms, programming language concepts, and design patterns to determine anoverall design for a software system;implement a fully specified system;test a fully specified system; andplan and monitor the progress of software projects to ensure on time delivery of a high-quality system.6. CSC students will be able to communicate effectively about computer science--related topics. The outcomes associated withthis objective are that, upon g1aduation, CSC students should be able to:a. deliver an audience-sensitive oral technical presentation;b. write an audience-sensitive technical document; andc. contribute effectively on software-based system development teams.7. CSC students will demonstrate the ability to be responsible practitioners of computer science and understand the social andethical implications of computing. The outcomes associated with this objective are that, upon graduation, CSC studentsshould be able to:a. demonstrate ways in which computers pose new ethical questions or pose new versions of standards, moral problemsand dilemmas; andb. recognize and, when appropriate, to resolve ethical problems or dilemmas related to the computing profession.
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Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
DEPARTMENT OF ELECTRICAL AND COMPUTER ENGINEERING
339 Engineering Graduate Research Centerphone: (919) 515-2336
R. J. Trew, Head and Alton and Mildred Lancaster Distinguished Professor of Electrical and Computer EngineeringI. Viniotis, Associate HeadH. J. Trussell, Director of Graduate ProgramsC. W. Townsend, Coordinator of Advising
Distinguished University Professor: BJ. Baliga; Distinguished Professor of Electrical and Computer Engineering: J.R. Hauser,N.A. Masnari; Professors: W.E. Alexander, S.M. Bedair, G.L. Bilbro, M.Y. Chow, T.M. Conte, M. Devetsikiotis, A. Duel-Hallen,
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P.D. Franzon, J .J . Grainger, E. Grant, A.Q. Huang. B.L. Hughes, K.W. Kim. R.M. Kolbas, A.H. Krim. G. Lazzi, L. Lunardi,V. Misra, T.K. Miller, H.T. Nagle. A.A. Nilson, C.M. Osburn. M.C. Ozturk, W.E. Snyder. M.B. Steer. J.K. Townsend, H.J. Trussell,I. Viniotis; Named Professor Emeritus: D.R. Rhodes: Professors Emeriti: T.H. Gilsson. A.J. Goetze, M.A. Littlejohn, J.B. O’Neal, Jr..A. Reismann, J.J . Wortman: Associate Professors: S.T. Alexander, M.E. Baran, G.T. Byrd. A.J. Dean, W.W. Edmonson, J .F. Muth,E. Rotenberg, M.W. White; Associate Professor Emeritus: G.F. Bland, W.T. Easter. W.C. Peterson: Assistant Professor Emeritus:L.R. Herman: Assistant Professors: D. W. Barlage, S. Bhattacharya, H. Dai. W.R. Davis. M. Escuti, D.Y. Eun. K. Gard.M. Ghovanloo, X. Liu, S. Sair. M. Sichitiu. Y. Solihin. W. Wang: Visiting Professor: J. Mink; Teaching Associate Professors:J .J . Brickley, Jr.. H.O. Ozturk, S.J. Walsh. D.G. Yu; Research Professors: J. Chang. W.C. Holton, J.F. Schetzina; Research AssistantProfessor: N. Biswas, A.A. Kiselev. P. Zhao: Lecturers: C. Gordon. B.J. Greene, C.W. Townsend: Adjunct Professor: R.K. Cavin.W.E. Cohen, D. Halchin, R.C. Luo, P. Rastgoufard. M.A. Stroscio. R.J. Ulman, D.L. Woolard. J.M. Zavada: Adjunct AssociateProfessors: D.J. Bradley. S.S. Lee. N.C. Strole. Adjunct Assistant Professor: T.M. Bradicich. W.J. Chimiak. R.J. Evans. E.W. Fulp,D.W. Hislop. F.Y. Jou, R.T. Kuehn, K.J. Molnar. A.S. Morris. A.J. Montalvo, D. Nackashi, J. Nath. D. Novosel, R.O. Onvural.A.J. Rindos, J.C. Sutton. J .M. Wilson; Adjunct Lecturer: W.J. Sliva; Interinstitutional Adjunct: J. Brock. Laboratory Supervisor:J.N . O’Sullivan, Associate Members of the Department: D. Bitzer (Computer Science). E. Davis (Computer Science),J. Herkert (Multidisciplinary Studies). W. Jasper (Textiles), G. Lucovsky (Physics). D. McAllister (Computer Science). J. Narayan(Materials Science and Engineering). H. Perros (Computer Science), W. Robbins (Computer Science), J.M. Stallman (ComputerScience), M. Vouk (Computer Science)
The professions of electrical engineering and computer engineering are concerned with theanalysis. design. construction and testing of systems based on electrical phenomena. Incontemporary society. electrical methods are used to communicate and store information,control equipment and systems, perform mathematical operations. and convert energy fromone form to another. Frequently, two or more of these functions are important in the design ofsystems such as television, radio, telecommunications, computer, robots and intelligentmachines. telemetry systems. solid-state electronics, vehicle safety systems. biomedicaldevices, environmental controls. electric machinery, and electric power generation andtransmission facilities.
Computer engineering is a field in which digital techniques are used in system design. Low—cost solid-state microprocessors and memories permit computers to be widely incorporated inmany different types of devices from toys to traffic control systems. To work effectively inthis rapidly growing field, the computer engineer must understand both hardware andsoftware techniques and must effectively use both in order to design, build and test complexdigital systems. Both the electrical engineering and the computer engineering programs,which lead respectively to the degrees. Bachelor of Science in Electrical Engineering andBachelor of Science in Computer Engineering. are accredited by the EngineeringAccreditation Commission of the Accreditation Board for Engineering and Technology(ABET).
Program educational objectives of Electrical and Computer Engineering are:

1. Graduates utilize mathematics, science and engineering to identify. formulate. analyze and solve electrical and computerengineering problems. By engineering, we mean the skills, tools. and experimental techniques involved in the practice ofengineering.Graduates design electrical and computer systems. components and processes to meet desired needs. This objective includesthe ability to work effectively on interdisciplinary teams and to communicate effectively with team members to achievedesign objectives.3. Graduates engage in lifelong learning in their profession as well as in contemporary issues of importance to the communitiesin which they live and work.4. Graduates exercise professional and ethical responsibility. and have the broad education necessary to understand the impactof engineering solutions in a global and societal context.
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Scholarships and Awards
Superior academic performance is recognized within this department in three ways: election of students to membership in theelectrical engineering honor society, Eta Kappa Nu: awarding merit scholarships; and presentation of awards to outstanding seniors.The department has one endowed merit scholarship for rising sophomores, the Eugene C. and Winifred Sakshaug Scholarship, andsixteen endowed scholarships which are usually awarded to juniors and seniors: William E. Clark. Elizabeth P. Cockrell, Eugene C.Denton. Virginia Stewart Easter Memorial,William and Tipton Gray. John and Ann Hauser, Llewellyn Hewett, William and CarolHighfill, L. A. Mahler, Amelia N. Mitta. Frank T. Pankotay, Ronald G. Pendred, Pratt Family, William DeRosset Scott 111, E. ChesterSeewald. Fredrick J. Tischer. Herbert B. Walker. Simon B. Woolard. North Carolina Electric Membership Corporation, and WilliamD. Stevenson, Jr.. the latter two of which are for students studying electric power systems. The department also from time to time hasscholarships provided by industrial organizations such as Square D, Duke Power, Progress Energy. Northrup Grumman, Cisco andBoeing. Academic merit is generally the primary requirement for these awards, but other characteristics, such as demonstratedleadership, may also be specified. In addition, the endowed William M. Cates Scholarship Program provides multiple scholarshipsfor students having documented financial need and high academic performance. These are awarded each fall to juniors, withprovision for continuation in the senior year.
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Facilities
Many courses are accompanied by coordinated laboratory work and projects. These assignments typically focus on real-worldsystems and problems and involve computer simulation and analysis, design, development and testing of hardware and softwareassociated with electrical, electronic, and electromechanical systems, circuits, and devices. Extensive facilities are provided forexperimental study of analog and digital circuits, microprocessors, computers, VLSI devices, robots and intelligent machines andtelecommunications. The William F. Troxler Design Center, 2,700 square feet senior design laboratory, provides resources for manyrequired industry-sponsored, semester-long design projects. In all, the Department of Electrical and Computer Engineering maintains14 teaching labs, all located in the newly constructed Engineering Building II on Centennial Campus. These labs provide studentswith state-of—the-art equipment designed to teach the students many practical, industry sought skills. Approximately 160 computersand a variety of other equipment— oscilloscopes, multimeters, power supplies, and function generators— are in use by the studentson a daily basis. In addition, Engineering Building II houses a public lab of over 80 computers running a variety of operating systemsand industry standard software. This lab is available to all engineering students and is staffed by trained student operators. A student-owned laptop platform has been developed in the College of Engineering. Combined with a comprehensive wireless network andmany remote computer services this program allows education to expand outside of traditional classroom and laboratory facilities.
Core Courses
The electrical and computer engineering curricula share core courses comprising a substantial portion of the first three years of study.Many of the core courses are offered three times a year in fall, spring, and summer. A strong emphasis is placed on fundamentalconcepts in core courses, so that graduates are prepared for rapid technological changes common in the electrical and computerengineering professions. A comprehensive foundation in mathematics and the physical sciences in the freshman year is followed insubsequent years by additional core courses in mathematics, physics, electric circuit theory, digital logic, computer systems,electronics, electromagnetics, and linear systems. Laboratory work is designed to demonstrate fundamental principles and to provideexperience in designing and testing electronic hardware and computer software. Both curricula have required senior design projectcourses which give students comprehensive experience in designing, building, and testing physical systems.
Curricula
In addition to the core courses described above, students in the electrical engineering curriculum take seven specialization electives inareas of their choice within the discipline and two technical electives, which are selected engineering courses offered by otherdepartments. Beyond the core, students in the computer engineering curriculum take courses in discrete mathematics, data structures,embedded systems, and complex digital systems, in addition to four specialization electives in areas of their choice and one technicalelective. For both curricula, a variety of elective courses are offered in communications, computational intelligence, controls, digitalsignal processing, digital systems, mechatronics, microelectronics, networking robotics, and VLSI design. There are typically adozen or more of these courses offered each fall and spring semester and two or three available each summer.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
INDIVIDUALIZED DEGREE PROGRAM IN ENGINEERING
Page Hall, Room 118phone: (919) 515-2315
The BS. in Engineering degree offers an individualized academic program for those exceptional students who have academic andcareer goals that cannot be accommodated by the other engineering degree programs. Before being admitted into the program,students must complete the freshman year, and have at least a 2.5 grade point average, have completed the requirements foradmission into an engineering degree program and have a plan of study approved. For more information, contact the Assistant Deanfor Academic Affairs at (919) 515-2315.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
BACHELOR OF SCIENCE IN ENGINEERING - MECHATRONICS CONCENTRATION
Joint Degree with University of North Carolina at Ashevillephone: (828) 251-6640, website: www.unca.edu/ncsu_engr/
Y. Fahmy, Program DirectorC. Alderman, Associate DirectorR. Bruce, Associate Director
The Joint Mechatronics Engineering curriculum (JEM) combines the best that two nationally recognized universities have to offer.From NC State University comes the engineering component comprising course work from the Departments of Mechanical andAerospace Engineering (MAE), Electrical and Computer Engineering (ECE), and mechatronics courses taught by NC StateUniversity faculty on the campus of the University of North Carolina at Asheville. Hands-on laboratories are integral to theengineering course work. From the University of North Carolina at Asheville comes an engineering-themed Humanities and SocialScience component with a rich liberal arts foundation.
Mechatronics engineering focuses on the precision control of mechanical and machine systems. In today’s modern engineeringsystems, control is achieved electronically through sensors, actuators and microprocessors. The man‘iage of modern control systems
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with mechanical devices is key to the design and development of high-performance engineering systems. Just a few examples ofcomputer-controlled mechanical systems are robots, engine-fuel systems, hybrid automobiles, autonomous aerospace vehicles, stair-climbing wheelchairs, garage door openers and alternative power generation systems. Through modern mechatronics engineering,new avenues of thinking and design can greatly enhance the utility, performance, and efficiency of modern machinery.
The educational objectives of the Bachelor of Science in Engineering - Mechatronics concentration are:

1. To produce graduates who are able to apply the principles of mathematics, science, and engineering fundamentals,especially multi-disciplinary knowledge and skills in mechanical, electrical and computer engineering and who are able todesign mechatronic components and systems to meet desired needs so they are prepared for successful careers inengineering or graduate school.To produce graduates who are skilled at integrating and applying systems or devices inc01porating modern microelectronics,information technologies and modern engineering tools for product design, development and manufacturing.3. To produce graduates who possess professional interaction and program management skills, who communicate effectivelywith team members and demonstrate the ability to work effectively on multi-disciplinary teams to achieve design andproject objectives.4. To produce graduates who are able to define, analyze and solve problems, especially those involving integrated mechatronicdevices and systems and who are capable of developing, implementing and evaluating solutions via integration of their basicscientific skills, knowledge and creative thinking strategies in a quality committed environment.5. To produce graduates who are able to understand and demonstrate their responsibility to their profession and society in aglobal, ethical and contemporary context and who are prepared for and realize the importance of life long learning.
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Specific curriculum requirements are available online: www.ncsu.edu/registrar/ctu‘ricula
EDWARD P. FITTS DEPARTMENT OF INDUSTRIAL AND SYSTEMS ENGINEERING
Daniels Hall, Room 400phone: (919) 515-2362website: www.ise.ncsu.edu
J. R. Wilson, HeadC. L. Smith. Assistant Head and Director of Undergraduate ProgramsG. A. Mirka, Associate Head and Director of Graduate Programs
Henry A. Foscue Professor: C.T. Culbreth; University Professor: S.E. Elmaghraby; Walter Clark Professor: S.C. Fang; James T. RyanProfessor: T.J. Hodgson; Professors: M.A. Ayoub, R.H. Bernard, X. Chao, Y. Fathi, R.E. King, Y.S. Lee, G.A. Mirka, S.D. Roberts,J.R. Wilson, R.E. Young; Professors Emeriti: J.R. Canada, W.L. Meier, H.L. Nuttle, R.G. Pearson, A.L. Prak, W.A. Smith, Jr.:Associate Professors: D.R. Cormier, S.M. Hsiang, D.B. Kaber, M.G. Kay, E.T. Sanii: Assistant Professor: O.L.A. Harrysson:Lecturers: C.S. Alderman, J .C. Low, C.L. Smith
The Edward P. Fitts Department of Industrial and Systems Engineering offers an undergraduate B.S. program in IndustrialEngineering. Four areas of educational focus are provided under this program: operations research, production systems, ergonomicsand manufacturing. Additionally, a BSIE Furniture Manufacturing degree track is offered as an accredited specialization within thestandard BSIE. In a cooperative effort of faculty representing all focus areas, the following undergraduate educational objectiveswere developed.
The educational objectives of this department are:

1. To actively recruit and retain qualified students and to prepare those students for entry into successful employment asindustrial engineers in industry, service, consulting, and/or government organizations or for advanced study at leadinggraduate schools in engineering, business, management, or other technical or non-technical fields.To educate students in a broad range of areas related to effective and established engineering practice, including engineeringdesign, physical as well as engineering sciences, mathematics, information technology, and analytical problem solving.3. To encourage students to pursue meaningful work experiences through cooperative education and internships and throughcourse practicum/project experiences and to provide students the tool of systems and management engineering, preparingthem for the professional and ethical management of people, processes, systems, and products in a wide variety of settings.4. To encourage teamwork skills, particularly the ability to work with people from other fields in integrated engineering teamsand the leadership skills for maximizing the performance of those teams.5. To offer a curriculum that encourages students to become broadly educated engineers and life-long learners with anunderstanding and appreciation of the arts, humanities, and social sciences, an ability to communicate effectively withvarious audiences and purposes, and a desire to seek out further educational opportunities.6. To expose students to advances in engineering practice and research as preparation for opportunities in graduate education.7. To obtain resources necessary to recruit, develop, and retain faculty, laboratory, teaching and research assistants, and othersupport staff who are committed to the educational mission of the department and to acquire, maintain, and operate facilitiesand laboratory equipment appropriate to our engineering program.
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The Bachelor of Science in Industrial Engineering, Furniture Manufacturing prepares graduates for both engineering and managerialpositions in the furniture industry. The furniture industry is one of the largest industries in North Carolina. The curriculum offersindustrial engineering students a concentrated study of the materials, products, and processes of the furniture industry.
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The Bachelor of Science in Industrial Engineering (as well as the optional Bachelor of Science in Industrial Engineering, FurnitureManufacturing) is accredited by the Engineering Accreditation Commission of the Accreditation Board for Engineering andTechnology, 111 Market Place, Suite 1050, Baltimore, MD 21202-4012: phone: (410) 347-7700.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in Industrial Engineering
The minor in Industrial Engineering is designed to provide undergraduate engineering students and other science majors in curriculaother than Industrial Engineering with the fundamentals of industrial engineering necessary for advanced study in the discipline and/or employment in industrial engineering to acquire some level of expertise in areas common to all industrial engineers as well as adeeper knowledge in at least one specific area of interest.
Admissions and Certification of MinorStudents should contact Clarence Smith, 407 Daniels Hall, (919) 515-6416, clarence_smith@ncsu.edu for admission to andcertification of the minor in Industrial Engineering. The minor must be completed no later than the semester in which the studentexpects to graduate fi'om his or her degree program. Paperwork for certification can be found in 432 Daniels Hall and should becompleted no later than during the registration period for the student’s final semester at NC State.
Minor in Furniture Manufacturing
The minor in Furniture Manufacturing is open to all undergraduate degree students at NC State who are interested in gainingspecialized knowledge of furniture product engineering and related manufacturing processes and design. A set of four cohesivecourses provides for a concentrated study of this manufacturing industry as well as the application of industrial engineeringfundamentals.
Admissions and Certification of MinorStudents should contact Clarence Smith, 407 Daniels Hall, (919) 515-6416, clarence_smith@ncsu.edu for admission to andcertification of the minor in Furniture Manufacturing. The minor must be completed no later than the semester in which the studentexpects to graduate fi‘om his or her degree program. Paperwork for certification can be found in 432 Daniels Hall and should becompleted no later than during the registration period for the student’s final semester at NC State.
Accelerated Baccalaureate/Masters (ABM) Program
This program will allow exceptional undergraduate students to complete both undergraduate and graduate degrees at an acceleratedpace. The student is allowed up to 12 credit hours to be counted towards both the undergraduate and graduate degrees.
Requirements:
- Have completed a minimum of 75 credit hotu‘s and up to a maximum of 96 credit hours by the end of the current semester(includes transfer credits).- Earned a GPA of at least 3.5 for all courses and 3.5 for all Industrial Engineering courses.Satisfied all prerequisite requirements for 400 level courses.A letter of recommendation from the undergraduate teaching adviser identifying the applicant as a participant in the ABMprogram should accompany the application as well as the course numbers and titles of the 12 credit hours to be used for both thebachelor’s and master’s degree programs.
Whether in the traditional BS. or combined B.S.-MIE/MSIE, ABET and university requirements will be satisfied based upon thefour (4) year curriculum.
DEPARTMENT OF MATERIALS SCIENCE AND ENGINEERING
Engineering Building 1, Room 3002phone: (919) 515-2377website: www.mse.ncsu.edu
J. M. Rigsbee, HeadC. C. Koch, Associate HeadR. O. Scattergood, Director of Graduate ProgramsC. M. Balik, Director of Undergraduate Programs
Distinguished Research Professors: J.J . Cuomo, J. Narayan; Professors: C.M. Balik, D.W. Brenner, N. El-Masry, A.I. Kingon,C.C. Koch, K.L. Murty, J.M. Rigsbee, G.A. Rozgonyi, P.E. Russell, R.O. Scattergood, Z. Sitar, R.J. Spontak; Associate Professor:G. Duscher, J. Kasichainula, J.P. Maria; Assistant Professors: M. Johnson, M. Luo; Professors Emeriti: K. Bachmann, R.B. Benson,Jr., H. Conrad, R.F. Davis, A.A. Fahmy, J.J . Hren, H. Palmour III, H.H. Stadelmaier; Teaching Professor: K. Dawes; TeachingAssociate Professor: Y. Fahmy: Adjunct Faculty: D.J. Herr, P.G. Kotula, S. Mueller, J.T. Prater, R. Reeber, J. Russ, E. Segan,F. Shimura, V. Zhirnov: Associate Members of the Faculty: D. Aspnes (Physics), J.A. Bailey (Mechanical and AerospaceEngineering), S.M. Bedair (Electrical and Computer Engineering), K.S. Havner (Professor of Civil Engineering), H. Lamb(Chemical Engineering), G. Lucovsky (Physics), R.J. Nemanich (Physics), G. Parsons (Chemical Engineering), I. Rovner (Sociologyand Anthropology); Inter-institutional Adjunct Faculty: J. Sankar (NC A&T State University)
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The Department of Materials Science and Engineering offers programs to qualify graduates for positions in industry. R & Dlaboratories, educational institutions and governmental agencies. This basic education involves design, development selection andprocessing of engineered materials. Industries served by graduates in materials science and engineering are aerospace, automotive,chemical and chemical processing, communications, electronics, energy production, manufacturing, nuclear and transportation. Thisprogram has been accredited by the Engineering Accreditation Commission of the Accreditation Board for Engineering andTechnology, 111 Market Place, Suite 1050, Baltimore, MD 21202; phone: (410) 347-7700.
The MSE program at NCSU prepares their B.S. graduates to achieve the following career and professional goals:

To apply their basic MSE knowledge and skills to problems and challenges encountered in their professional careers.~ To use modern analytical equipment and methods as needed for materials testing, design, processing, development and research.To communicate well, orally and in writing, interact professionally and work effectively on multidisciplinary teams to achievedesign and project objectives.0 To engage in lifelong learning in their profession and practice professional and ethical responsibility.
Opportunities
The continuing industrial and technological growth of the United States, the southeast region, and the state of North Carolina hasbeen marked by a particularly strong and increasing demand for materials engineers and scientists. Modern technological advancesrequire new materials and novel processing and/or fabrication methods. At the national level, materials research is prominentlymentioned in most lists of critical or enabling technologies. As our understanding of materials science advances, common featuresand elements tend to unite many different industries. As an example, consider that our current knowledge of silicon is necessary inthe electronics, photovoltaics, optical fiber technologies, lasers, pollution control, and biomedical industries. Advancedunderstanding of polymers also crosses and unites several different industries such as plastics, textiles, electronics, biomaterials andrecycling.
Education in materials science and engineering provides career opportunities in a wide range of industries from those that produceand/or use metals, glass, polymers, or ceramics, to those which use such materials in an integrated fashion such as themicroelectronics industry. These opportunities include careers in research and development of new materials, new processes forproducing them, failure analysis, product design and reliability, and technical management at all levels of business. The importanceand growth potential of the materials science and engineering discipline is reflected by a recent US. Department of Labor studywhich predicts that over the next decade the demand for materials engineers and scientists will exceed that of any other engineeringdiscipline.
Curricula
The materials scientist and engineer must understand the wide range of phenomena that occur in all classes of materials: metals,polymers, composites. and electronic materials. The undergraduate ctu‘riculum is designed to provide balance by addressing thescientific and engineering principles applicable to all classes of materials as well as the particular engineering and design conceptsunique to each class of material. Further emphasis in a specific area is provided by choosing technical electives dealing withprocessing and specific applications of metallic, ceramic, polymeric, semiconducting or composite materials. The required seniordesign capstone courses (MSE 423-424) provide a strong preparation for dealing with real-world industrial situations. MSE 423covers open-ended classroom exercises and involvement in group dynamics and proposal preparation. MSE 424 provides directinvolvement with an industrial sponsor working on real problems submitted by industry. The remaining required courses aredistributed among mathematics, physical sciences, and the humanities and social sciences.
The materials science and engineering program, which is accredited by the Engineering Accreditation Commission of theAccreditation Board for Engineering and Technology (ABET), leads to the degree Bachelor of Science in Materials Science andEngineering. An accelerated 5-year BS/MS program is available for advanced study and further specialization. Graduate degrees arealso offered (consult the Graduate Catalog).
Specific curriculum requirements are available online: www.ncsu.edu/registrar/ctu‘ricula
Minor in Materials Science and Engineering
The Materials Science and Engineering minor requires 11 hours of core MSE courses and 6 hours of MSE electives. It is designed toprovide undergraduate engineering and science majors in curricula other than MSE with the fundamentals of modern materialsscience and engineering. The Minor in Materials Science and Engineering provides instruction in basic principles and a concentrationin areas of interest including ceramic, polymeric, metallic or microelectronic materials. A cumulative GPA of 2.0 or higher isrequired in the minor courses. Futher information regarding a Minor in Materials Science and Engineering is available from theDirector of Undergraduate Programs.
DEPARTMENT OF MECHANICAL AND AEROSPACE ENGINEERING
Broughton Hall, Room 3211phone: (919) 515-2365website: www.mae.ncsu.edu
R. D. Gould, Professor and Interim Department HeadR. T. Nagel, Professor, Associate Department Head, and Director of Graduate Programs
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E. C. Klang. Assoc. Professor and Director of Undergraduate ProgramsC. M. Tran. Lecturer and Director of Undergraduate Advising and CurriculaC. Heeter. Director of Undergraduate Scheduling. Outreach. and Assessment
Alumni Distinguished Undergraduate Professors: E.M. Afify. M.A. Boles: Alumni Distinguished Graduate Professors:FR. DeJarnette. H.A. Hassan; Duncan Chaired Professor: T.A. Dow: Professors: JR. Edwards. Jr.. R.F. Keltie. C. Kleinstreuer.J.W. Leach. D.S. McRae. P.I. Ro. W.L. Roberts. L.M. Silverberg. J.S. Strenkowski. J. Tu. F.G. Yuan. M.A. Zikry: Professor andSenior Extension Specialist: H.M. Eckerlin; Research Professor: R. Tolson: Adjunct Professor: T. Scharton; Professors Emeriti:J.A. Bailey. J.A. Edwards. F.J. Hale. F. D. Hart. T.H. Hodgson. RR. Johnson. C.J. Maday, J.C. Mulligan. M.N. Ozisik. J.N. Perkins.L.H. Royster. F.O. Smetana. F.Y. Sorrell. C.F. Zorowski: Associate Professors: G.D. Buckner. T. Echekki. J.W. Eischen.A. Gopalarathnam. C.E. Hall. Jr.. A.V. Kuznetsov. K.M. Lyons. A. Mazzoleni. K.J. Peters. M.K. Ramasubramanian. S. Seelecke.F. Wu: Adjunct Associate Professor: P.B. Corson; Assistant Professors: N. Ma. G. Ngaile. A. Rabiei. T. Zeng: Teaching AssistantProfessor: A. Howard; Senior Lecturer: T. Clements; Lecturers: T. Gilbert. S.N. Heinzen: Lecturers Emeriti: G.O. Batton. A. Boyers.R. Leuba: Researcher and Extension Specialist: S.D. Terry
Aerospace engineering is the application of science and engineering principles to the design. development. and implementation ofsystems or vehicles that travel above the surface of the earth. The vehicles may include a variety of aircraft and spacecraft such aslow-speed propeller-powered aircraft. high-speed jet-powered aircraft. remotely piloted vehicles. micro air vehicles. hovercraft. andhelicopters. along with space related vehicles and systems that include rockets. spacecraft. space stations. planetary rovers. andvarious specialty equipment such as heat shields. and other protective and deployment devices. The design of these vehicles andsystems is both difficult and challenging because they must operate reliably and efficiently in harsh environments. Aerospaceengineering is intimately involved in the design. manufacture. control. and operation of these systems coupled with a consideration ofenvironmental. economical. ethical. and social issues.
Mechanical engineering involves the practical application of mechanical and thermal sciences to researching. designing.development. testing. and manufacturing of a wide variety of products. The diverse areas to which mechanical engineers contributeinclude transportation. power generation and energy conversion. environmental control and pollution abatement. noise control. andbiomechanics. Recent developments have increased interest in such areas as robotics. mechatronics. precision engineering.automated manufacturing systems. combustion. and propulsion. Student projects include Mini-Baja cars. and Formula SAE cars.
Aerospace: The aerospace engineering program is supported with laboratories where students obtain hands-on experience with state-of—the-art instrumentation and computers. Low-speed and high-speed wind tunnels and structural and material facilities are used fortesting prototype models. A prominent feature of the program is the student’s involvement in design. construction. and flight-testingof novel aircraft designs. a pedagogical device pioneered by the aerospace engineering program at NC State University. Thespacecraft design involves construction and flight readiness testing of satellites and spacecraft. In addition. the program is supportedby strong research activities and dedicated faculty who provide personalized attention to students.
Mechanical: The mechanical engineering program is comprehensive in that it consists of both analytical/numerical and experimentalactivities and laboratories. Computational facilities consist of three computer laboratories. using both SOLARIS and Windows NTplatforms. Computational software available includes state-of—the-art mathematical and computer algebra software. as well asmodern design and analysis tools. The experimental laboratories include measurements and data analysis. performance evaluation ofthermal systems. and testing and analysis of mechanical components. The Senior Design Laboratory is jointly supported by thedepartment and by the industry. This is a unique laboratory facility. which involves the students in solving actual industrial problemsby designing. building. and testing prototype machines. The laboratory facilities are supported by a machine shop and an electronicsfacility. Also housed in the Mechanical Engineering Program are the Applied Energy Research Laboratory (AERL). the PrecisionEngineering Laboratory (PEC) and the Industrial Assessment Center (IAC).
Opportunities
Aerospace: The aerospace engineering undergraduate cturiculum includes a variety of courses that provide the student withknowledge of aerodynamics. aerospace materials. structures. propulsion. flight mechanics. and vehicle stability and control plusknowledge of selected topics in orbital mechanics. space environment. attitude determination and control, telecommunications. spacestructtu‘es. and rocket propulsion. The program educates students to define. formulate. and solve aerospace engineering problems inaeronautics and astronautics. to function on multi-disciplinary teams. to communicate effectively and to integrate pertinent technicalareas to meet a stated objective through the use of trade-off studies and compromises to satisfy the quality and integration objectives.In addition to aerospace industries and other industries with similar interests (such as automobile design). Aerospace Engineeringgraduates are typically employed by government laboratories such as NASA. NAVAIR. the Air Force and a wide variety of aerospaceindustries. Many of them also go to graduate school to pursue advanced degrees.
Mechanical: Because of the wide range of applications and needs. mechanical engineering is one of the broadest engineeringdisciplines. and thus offers a wide variety of employment opportunities. The mechanical engineering program provides students withthe knowledge and experience that equip them to enter a wide field of functional areas. including design, development.manufacturing. plant operation. testing and experimentation. consulting. sales and service. Employment may readily be found inindustry. government and service organizations. Students are also well prepared to enter graduate school to pursue advanced degreesin engineering. science or business. as well as professional degree programs such as medicine. accounting and law.
Curricula
Because of the close relationship between mechanical and aerospace engineering. both cturicula are administered by the Departmentof Mechanical and Aerospace Engineering. The curricula are nearly the same for the freshman and sophomore years but quite
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different for the junior and senior years. Each program is designed to provide the student with an understanding of both the science onwhich the discipline is founded and the applied science and technology which characterizes its specific applications. In addition, theprograms provide students with opportunities to develop the skills necessary for applying their acquired knowledge. Both theaerospace engineering and the mechanical engineering programs are accredited by the Engineering Accreditation Commission of theAccreditation Board for Engineering and Technology (ABET). Graduate degrees are also offered (see Graduate Catalog).
Specific curriculum requirements are available online: www.ncsu.edu/registrar/cru‘ricula
Educational Objectives
The objectives of the mechanical and aerospace engineering degree programs are the following:

To prepare students to enter into successful careers in the mechanical or aerospace engineering professions, having acquired theknowledge and skills to analyze engineering problems and to engage in the creative engineering design process in the areas ofthermal and mechanical systems or in the areas of aeronautics and astronautics.To have developed skills in the basic sciences, mathematics, engineering fundamentals, and engineering design that meet thestandards of an education in mechanical and aerospace engineering and foster the concepts of integrated engineering teams.To have acquired the necessary skills to use the modern computational and experimental technologies of mechanical andaerospace engineering.To have the necessary background in humanities. social sciences. and contemporary issues to practice the mechanical andaerospace engineering profession ethically, responsibly, and with awareness of the impact of the engineering activity in a globaland societal context.To have the exposure to theory and advances in engineering practice and research as preparation for opportunities in graduateeducation.To have developed the ability to communicate ideas effectively and the desire to seek out further educational opportunities forlifelong learning.
Honors Program in Mechanical and Aerospace Engineering
Students enter the ME or AE Honors Program by invitation. To qualify for admission, the student must have an overall 3.5 gradepoint average or better at the time of admission and complete a plan of work.
Students are recognized for having completed the honors program if they graduate with a 3.25 overall grade point average or better.Recognition for having completed the honors program is indicated on the student’s transcript. It states on the transcript that thestudent has fulfilled the requirements of the honors program in the College of Engineering.
DEPARTMENT OF NUCLEAR ENGINEERING
Burlington Engineering Laboratories, Room 1110phone: (919) 515-2301website: www.ne.ncsu.edu
M.A. Bourham, Interim HeadJ.M. Doster, Undergraduate AdministratorM. S. Yim, Director of Graduate Programs
Alumni Distinguished Undergraduate Professor: Associate Professor J.M. Doster; Alumni Distinguished Graduate Professors:Professors M.A. Bourham and RP. Gardner; Professors: J.G. Gilligan (Vice Chancellor for Research and Graduate Studies),K.L. Murty and R]. Turinsky: Research Professor: B.W. Wehring; Professors Emeriti: D.J. Dudziak, T.S. Elleman, R.L. Murray,K. Verghese: Adjunct Professors: R.M. Lindstrom, D. McNelis, A. Sood, B. Wieland, M.S. Wechsler: Associate Professor:M.S. Yim; Associate Professor and Director of Nuclear Reactor Programs: A.I. Hawari; Assistant Professor: D. Anistratov:Teaching Assistant Professor: O.E. Hankins: Visiting Assistant Professor: H.S. Abdel-Khalik; Health Physicist: G.D. Wicks; NuclearServices Manager: S. Lassell; Manager of Reactor and Engineering Operations: A. Cook; Director of Outreach Programs:L.M. Marshall
Nuclear engineering is concerned with the engineering aspects of the control, release, and utilization of nuclear energy from bothfission and fusion. Nuclear reactors serve many functions: they serve as heat sources for electric power plants and are the basis ofradioactive isotopes for a variety of peaceful applications. Nuclear methods are applied in medical diagnosis and treatment, scientificresearch, and the search for new resources. The nuclear engineering program educates individuals in scientific and engineeringprinciples essential for effective and productive contributions in industrial, university and government service. The Department ofNuclear Engineering maintains its national undergraduate and graduate rankings on the top 10 among all nuclear engineeringprograms.
Opportunities
Nuclear power reactor operation continues with over one hundred reactors operating in the nation, increasing our reliance uponnuclear energy as a substitute for energy from fossil fuels. Development of advanced fission and fusion reactors offers the potential ofvast new energy sources. Industrial and medical applications of radiation continue to increase in diverse industries. A demand fornuclear engineers exists within the electric power industry and national laboratories. naval reactors, and other industries. According
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to the National Society of Professional Engineers, nuclear engineers are among the top four best compensated of the engineeringdisciplines.
Scholarships and Awards
Several special scholarships exist for NC State nuclear engineering students, including the Progress Energy, Duke Energy, EasternCarolinas ANS, Piedmont ANS, Institute for Nuclear Power Operations, Department of Energy and American Nuclear Societyscholarships. A special department fund supports scholarships for incoming freshmen and exceptional upperclassmen. NC Statenuclear engineering students have received special recognition awards at the Undergraduate Research Symposium and have gainednational recognition by several times receiving the Student Design Award of the American Nuclear Society. NC State nuclearengineering students are also frequent recipients of nationally awarded fellowships.
Facilities
Facilities for nuclear education include a nuclear research reactor (PULSTAR), which can be operated ata steady state power of 1 MW; radiation detectors and multi-channel analyzers; nuclear materialslaboratory; thermal hydraulic laboratory; prompt gamma facility; neutron activation analysis laboratory;radio-chemistry laboratories; neutron radiography unit; positron facility; ultra cold neutron source;neutron diffractometer; numerous computer facilities including graphic terminals, departmentalcomputer workstations, College of Engineering EOS engineering workstations, microcomputers; andreactor simulation laboratory plasma generation and diagnostics laboratory, atmospheric plasma sciencelaboratory, and plasma launchers laboratory.
Mission
The Department of Nuclear Engineering has four primary missions, these being:
~ Provide a quality education at both the undergraduate and graduate levels to students who desire to pursue careers in nuclearscience and engineering;0 Develop research programs in areas of emphasis related to applications of nuclear science and engineering;Assist industries and government in North Carolina. nationally and internationally in their efforts to apply these nucleartechnologies to the betterment of the economy and the environment - in a safe, effective, and innovative manner; and~ Enhance, promote, and utilize the PULSTAR research reactor and associated facilities in an exemplary manner, leading tonational recognition as a premier 1 MW Nuclear Reactor Program dedicated to research, teaching, and extension.
Consistent with the Department of Nuclear Engineering’s mission, the department has developed the following objectives forundergraduate education.

To prepare students for successful careers in Nuclear Engineering, emphasizing the mastery of engineering fundamentals, theability to solve engineering problems, and the creative process of engineering design.' To instill in students an understanding of the professional and ethical responsibility to perform engineering tasks at a high leveland to be accountable for the social and environmental impact of engineering practices.0 To establish an educational environment in which students participate in cross-disciplinary activities.0 To offer a curriculum that provides students the opportunity to become broadly educated engineers and life-long learners, with asolid background in the basic sciences, engineering sciences, and mathematics.To provide an understanding of, and an appreciation for, the humanities and the social sciences.To further provide the written and oral communication skills necessary for students to communicate effectively with a variety ofaudiences.To expose students to advances in engineering practice and research and to prepare them for opportunities in graduate andprofessional education.0 To attain the institutional support and financial resources to recruit, develop, and retain faculty who are committed to theeducational and research mission of the department and to acquire, maintain, and operate facilities and laboratories appropriateto our engineering program.
Curriculum
Nuclear engineers work in nuclear systems research, design, development, testing, operation, environmental protection, andmarketing. The Bachelor of Science program prepares graduates for positions in industry, national laboratories, or for graduate study(consult the Graduate Catalog). The curriculum incorporates basic sciences and engineering, with emphasis on mathematics andphysics, followed by course work in nuclear science and technology. Design concepts are introduced in numerous nuclearengineering courses throughout the curriculum to provide an integrated educational experience, capstoned by senior nuclear projectsinvolving reactors and radiation systems. Attention is also given to the efficient utilization of energy resources and to theenvironmental aspects of nuclear energy. Computers are widely used throughout the curriculum.
The nuclear engineering program, which is accredited by the Engineering Accreditation Commission of the Accreditation Board forEngineering and Technology (ABET), leads to the degree of Bachelor of Science in Nuclear Engineering. Advanced undergraduateswho desire to attend graduate school at NC State and specialize in the areas of Fission, Fusion/Plasma, or Radiological Engineeringmay enter a combined 5-year B.S./MNE professional program or B.S./M.S. bachelor/master degree program during their senior yearwhich will culminate at the end of their fifth year with both the Bachelor of Science in Nuclear Engineering and the Master ofNuclear Engineering or the Master of Science degrees.
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Specific curriculum requirements are available online: www.ncsu.edu/registrar/cturicula
PAPER SCIENCE AND ENGINEERING PROGRAM
Biltmore Hall, Room 2105phone: (919) 515-5807
S. S. Kelley, HeadR. A. Venditti, Director of Graduate ProgramsM. V. Byrd, Undergraduate Coordinator, Paper Science and EngineeringP. N. Peralta, Undergraduate Coordinator, Wood Products
Alumni Distinguished Undergraduate Professors: H. Jameel, J.A Heitmann, Jr.: Alumni Distinguished Graduate Professor and Elis &Signe Olsson Professor: H. Jameel: Buckrnan Distinguished Scientist: M.A. Hubbe; Professors: D. Argyropoulos, J. Denig,J.A. Heitmann, Jr., H. Jameel, S.S. Kelley. A.G. Kirkrnan, M.J. Kocurek: Research Professors: R.L. Lemaster, J.S. Stewart:Professors Emeriti: A.C. Barefoot, H.M. Chang, E.L. Deal, E.L. Ellwood, I.S. Goldstein, C.A. Hart, R.G. Hitchings, L.G. Jahn,M.W. Kelly, H.G. Olf, R.G. Pearson, R.J. Thompson, E.A. Wheeler; Adjunct Professors: S. Banerjee, L.L. Edwards, H.L. Hergert,B. Kasal, R. B. Phillips, J .J . Renard; Associate Professors: M.A. Hubbe, L.A. Lucia, P.H. Mitchell, P.N. Peralta, I.S. Peszlen,O.J. Rojas, R.A. Venditti: Adjunct Associate Professors: A.G. Raymond, J. W. Skowronski, H.A. Stewart, J. Wiedenbeck; AssociateProfessors Emeriti: R.C. Allison, R.C. Gilmore, S.J. Hanover; Assistant Professors: M.V. Byrd, J.J . Pawlak; Adjunct AssistantProfessors: S. Zauscher.: Research Assistant: W.S. Bryan
The wood-based industry of North Carolina, as well as throughout the South, is a vital part of the nation’s economy. In terms of thedollar value of shipments of wood and paper products, the South leads all regions of the country. North Carolina manufactures morewood household furniture than any other state, ranks third in shipment value for all wood and paper products, and is second in thenumber of employees and wages paid. Thus, many opportunities exist in North Carolina and other southern states for careers in thewood-based industry.
The Department of Wood and Paper Science offers two curricula leading to Bachelor of Science degrees- Paper Science andEngineering, and Wood Products. Both curricula prepare men and women for careers in the wood, paper, and allied industries or ingovernment agencies connected with wood resources.
Curricula in Paper Science and Engineering
M. V. Byrd, Undergraduate Coordinator
The Paper Science and Engineering curriculum prepares students for careers in the paper industry, which ranks as the fifth-largestmanufacturing industry in the United States. Science, engineering, and mathematics form the basis for a multidisciplinary approachto understanding the fundamental manufacturing principles involved. Students study the technology and engineering of wood pulpingprocesses, chemical and by-product recovery systems, and pulp bleaching. In addition, various paper making operations, such asrefining, sizing, coating, and drying are studied. These topics along with the chemistry of wood, pulping, and paper making, and thephysics of paper as it relates to product characteristics and design form a fundamental core of courses that all students in thecurriculum take.
Two concentrations are available emphasizing the different engineering aspects of pulpng and paper making. The Paper Science andEngineering concentration provides an extensive background in the pulp and paper manufacturing processes and elective credit hoursfor studies in chemistry, marketing, economics, management or other areas of interest to the student. Greater depth in generalchemical engineering principles can be obtained from the Chemical Engineering Concentration. Students who have completed theChemical Engineering Concentration in Paper Science and Engineering can, in cooperation with the College of Engineering and withan additional semester of study, earn a Bachelor of Science in Chemical Engineering as a second degree.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/cturicula
Program Educational Objectives
The Paper Science and Engineering program strives to produce graduates that will be recognized by the following attributes as theywork in the industry:

They have mastery of the fundamentals of physical, mathematical and engineering sciences, analytical problem solving,engineering, experimentation and design, and information technology;They can grasp and apply engineering and scientific principles and procedures to solve complex, real-world problems:They understand the economic, social and environmental implications of their decisions:They are able to communicate effectively for various audiences and purposes:They participate in intra-group and cross-functional teams to solve technical, non-technical and broader business issues;They have a wide perspective of the paper industry and its relationship to society;They possess a strong sense of professional responsibility, ethics, and awareness of people’s needs as they function in industry;They continue their education and learning to maintain their technical skills;They have broadened their non-technical education to further enhance their job skills and aspects of their personal lives.
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Opportunities
Graduates of this curriculum find opportunities for challenging careers as process engineers, product development engineers, processcontrol engineers, chemists, technical service engineers, quality control supervisors, and production supervisors. Design andconstruction engineering companies employ graduates as project engineers, and pulp and paper machinery companies use theireducation and skills for technical service and sales positions. Opportunities for managerial and executive positions are available tograduates as they gain experience.
The broad and intensive nature of this curriculum makes graduates attractive not only to the pulp and paper industry, but also to avariety of other major chemical process industries. This appeal is especially true for the dual degree in Paper Science & Engineeringand Chemical Engineering.
Summer Internship
All Paper Science and Engineering majors are required to work one summer in a pulp or paper manufacturing facility. One hour ofacademic credit is granted after completion of 12 weeks of this work and presentation of an engineering report of professional quality.In addition, students are urged to work in manufacturing facilities the other two summers, as the work provides valuable practicalexperience. Departmental advisers assist students in locating summer jobs, which are found throughout the US and some are eveninternational.
Many Paper Science & Engineering students work at least one co-op rotation, in which they leave school for one semester and workin the industry. The resulting experience adds significantly to a student’s desirability upon graduation.
Accredited Program
The Paper Science and Engineering program is accredited by the Engineering Accreditation Commission of the Accreditation Boardfor Engineering and Technology.
Regional Program
The Paper Science and Engineering curriculum is a regional program approved by the Southern Regional Education Board as theundergraduate program to serve the Southeast in this field.
Scholarships
Approximately 125 undergraduate academic scholarships are granted annually to new and continuing students by more than 50companies comprising the Pulp and Paper Foundation.
Minor in Paper Science and Engineering
The Paper Science and Engineering Minor is available to all undergraduate students enrolled in the university as degree candidatesexcept Paper Science and Engineering Majors. The minor requires 15 credit hours. Six hours of required courses provide acomprehensive overview of pulping and paper making science and technology, including pulping, bleaching, chemical recovery,recycled fibers, paper making, coating, printing, converting, and paper properties. Nine elective hours may be chosen from areasincluding wood chemistry, wet end chemistry, unit operations, process design and analysis, project management, paper physics,process control, or to gain more in depth exposure to the basic pulping, bleaching, and paper making process.
The Paper Science and Engineering Minor, with its focus on paper making science and technology, is intended to be especiallyvaluable to students majoring in programs leading to careers in c01porate or government positions which would interface with thepaper and related industries. Students interested in business, scientific or engineering specialties, which may interface with, or areemployed by these industries will find the minor especially useful.
Admissions and Certification of MinorAll undergraduate students enrolled in the university as a degree candidate, other than PSE majors, are eligible for admission to thePSE minor program. The PSE Minor Adviser will serve as adviser and certify completion of the minor. Paperwork for certificationmust be submitted to the minor adviser no later than the registration period for the student’s final semester at NC State. The minormust be completed no later than the semester in which the student expects to graduate form his or her degree program. ContactPerson: Dr. John Heitmann, Minor Adviser, 2111 Biltmore Hall, (919) 515-7711.
TEXTILE ENGINEERING PROGRAM
Textile Building/Centennial Campus, Room 3250
K. R. Beck, Head, Department of Textile Engineering, Chemistry and ScienceJ. P. Rust, Associate Head, Director of Undergraduate ProgramsP. J. Hauser, Associate Head, Director of Graduate Programs
Burlington Industries Professor of Textile Technology: R.L. Barker; Ciba-Geigy Professor of Dyestuff Chemistry: H.S. Freeman;Kosa Professor of Fiber and Polymer Chemistry: A.E. Tonelli; Professors: K.R. Beck, T.G. Clapp, B.S. Gupta, H. Hamouda,P.J. Hauser, S.M. Hudson, W.J. Jasper, J.P. Rust; Adjunct Professors: A. Bogdanovich, D.J. Brunelle, L.D. Claxton, W.G. O’Neal,D.J. Prezant, D.J. Sikkema; Professors Emeriti: D. R. Buchanan, D.M. Cates, J.A. Cuculo, P.D. Emerson, P.L. Grady, D.S. Hamby,
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S.P. Hersh, C.D. Livengood, P.R. Lord, R. McGregor, G.N. Mock, M.H. Mohamed, M.H. Theil, C. Tomasino, P.A. Tucker,W.K. Walsh, W.M. Whaley; Associate Professors: D. Hinks, J.A. Joines, R. Kotek, M.G. McCord, R. Shamey; Adjunct AssociateProfessors: E.S. Greenhalgh, J. Kaufman, R.G. Keuhni. T. Montgomery, I.D. Shin; Associate Professors Emeriti: T.G. Rochow;Assistant Professors: R.E. Gorga, W.E. Krause, M.A. Pasquinelli, X. Zhang; Adjunct Assistant Professors: H.A. Boyter, Jr.,L. Dickinson, R.A.F. Moore, I. Parker. L. Qian, H.S. Whang; Adjunct Lecturers: S. Li, C. Moses; Associate Members of the Faculty:P. Banks-Lee, S.K. Batra, W. Oxenham, T.K. Ghosh, B. Pourdeyhimi, R.J. Spontak, R.E. Fornes (Physics)
The Textile Engineering (TE) Program at North Carolina State University is administered jointly by the College of Textiles and theCollege of Engineering and is an interdisciplinary curriculum drawing on diverse science and engineering principles. Textileengineering students develop a unique background, through undergraduate research, summer intern experiences, and design projectsranging from artificial blood vessel development to the design of novel high-tech sporting equipment. Textile engineers also designcomputer information systems that can integrate a worldwide distribution program eliminating a company’s reliance on regionalstockpiles or streamline an industrial process using Six Sigma quality saving a company millions of dollars. The program offers smallclass sizes with personal attention from faculty. With the focus on interdisciplinary research, the opportunities for textile engineershave never been brighter.
Opportunities
Textile engineers, teaming with chemists, physicists, materials scientists, and other engineers are designing new polymers, fibers, andtextile structures to revolutionize the future of materials. Whether it be for personal protective garments such as bullet proof vests andGore-tex® or materials used in the next generation space shuttle and the stealth bomber, textile engineers are developing productsthat are stronger, lighter, and more durable than current materials. Textile engineers are employed in a wide variety of industries thatinclude aerospace, automotive, chemical, composites, management consulting, fiber processing, medical devices, manufacttu‘ing andretail, and textile processing.
The TE Program provides a fundamental engineering degree with a working knowledge of the very large textile industry as well as itsallied industries. We have our own career planning and placement center to assist students in identifying and selecting internships andpermanent careers. Historically, TE graduates have had nearly 100% placement into graduate school or full time employment withstarting salaries among the highest at N.C. State University. Compared to the rest of North Carolina State University, the College ofTextiles has the highest percentage of students participating in scholarship programs. Indeed, over 50% of all Textile Engineeringstudents receive scholarship support! Owing to the size of the program. many of our undergraduate students participate in researchwith our world renowned faculty further providing financial assistance as well as professional growth. Almost all of our textileengineering students participate in summer internships. Many of our graduates select jobs that are located in the Southeast, but otherswho desire to work in other regions of the country have opportunities to do so. Our graduates work in the biomedical industries on theeast and west coasts and in Chicago, the automotive industry in Michigan, the aerospace industry in Texas, as well as large appareland retail companies in Ohio and North Carolina.
Curriculum
The TE program has three concentrations allowing a customized curriculum that fits your specific educational goals. All threeprograms are accredited by the Engineering Accreditation Commission of the Accreditation Board for Engineering and Technology.The concentrations emphasize Information Systems Design, Chemical Processing and Product Engineering. Minors in associatedengineering fields (e. g., Computer Science, Industrial Engineering, and Materials Science) as well as foreign language minors arestrongly encouraged as part of the academic plan. For exceptional students, dual degree programs with Chemical and BiomolecularEngineering, Biomedical Engineering, and Materials Science and Engineering provide a bachelor degree in two engineering majorswith one additional semester of course work.
Educational Objectives
Consistent with this mission, and in order to prepare our students for successful careers and lives, the Textile Engineering Program ofthe Department of Textile Engineering, Chemistry and Science maintains a strong academic program with the following educationalobjectives. A graduate of the Textile Engineering Program should:

I. possess a solid foundation in basic science, mathematics, and engineering science and demonstrate the ability to apply thisknowledge to the solution of problems.have practice in and demonstrate the ability to design and develop useful products, processes. machines, and/or systems.have practice in and demonstrate the ability to use modern tools of engineering to solve problems.have practice in designing and conducting experiments and analyzing and interpreting data related to problem solving in theareas encompassed by textile engineering.5 have practice in teamwork, understand how to help a team operate effectively, and appreciate the value of diversity in team-based problem solving.6. possess an appreciation for and commitment to life-long learning, and an ability to adapt and to change.7. understand the importance of integrity and ethics in engineering practice and in life.89.1

:PP-‘FQ

have practice in written and oral communication, and demonstrate the ability to communicate effectively.demonstlate an awareness of the global nature of the textile industry and the modern world0. have a broad educational experience enabling them to pursue careers within or outside of textile engineering.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
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College of Humanities and Social Sciences
The College of Humanities and Social Sciences offers programs of study which lead to baccalaureate and advanced degrees in thedisciplines of the humanities and social sciences. The college also offers courses in these disciplines that are required in allundergraduate programs. In this way the university provides its students the opportunity to prepare for a full life in the professionsand occupations that require intellectual flexibility, broad knowledge, and a basic comprehension of human beings and theirproblems.
CHASS is comprised of nine departments or schools: Communication, English, Foreign Languages and Literatures, History,Philosophy and Religion, School of Public and International Affairs, Psychology, Social Work, and Sociology and Anthropology(also a department in the College of Agriculture and Life Sciences). Interdisciplinary programs are administered through AcademicAffairs in the CHASS Dean’s Office.
The college offers undergraduate majors in: Africana studies; anthropology; arts applications; communication; criminology; English;French; history; interdisciplinary studies; international studies; philosophy; political science; psychology; religious studies; science,technology and society; social work; sociology; Spanish; and women’s and gender studies. In addition, special options orconcentrations are available within some of the major programs:
Anthropology English Political Science
Applied Anthropology Creative Writing American Politics
Bioarchaeology Film International Politics
Communication Language & Literature Law and Justice
Communication Media Language, Writing and Rhetoric Public Policy
Public & Interpersonal Communication Teacher Education Social Studies Teacher Education
Public Relations World Literature Psychology

Philosophy Human Resource Development
Philosophy of Law

A Teacher Education Option is available in English, French, Spanish, and social studies (history, political science and sociology).Degrees granted include the Bachelor of Arts, Bachelor of Science, Bachelor of Social Work, Master of Arts, Master of Fine Arts,Master of Science, and Doctor of Philosophy, as well as professional degrees in political science and sociology.
Academic Minors
The College of Humanities and Social Sciences offers 38 minors:
Africana Studies JapaneseAmerican Literature JournalismAnthropology Law and JusticeArts Studies LinguisticsChinese Studies MusicClassical Greek Nonprofit StudiesClassical Studies PhilosophyCognitive Science Political ScienceCreative Writing PsychologyCriminologyEnglishFilm StudiesFrenchGermanHealth, Medicine & Human ValuesHistoryInternational StudiesItalian StudiesJapan Studies

Religions StudiesRussian StudiesScience, Technology, and SocietySocial WorkSociologySpanishTechnical and Scientific CommunicationTheatreWomen’s and Gender StudiesWorld Literature
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Dual Degree Programs
DaVinci Scholars ProgramThe DaVinci Scholars Program is a joint program between the College of Humanities and Social Sciences and the College of Design.Students completing the DaVinci Scholars program will earn two degrees within five or six years: a bachelor’s degree in one of thefive undergraduate disciplines in the College of Design and a B.A. or B.S. degree in the College of Humanities and Social Sciences.DaVinci Scholars will earn their first degree in design with no adjustment in their design requirements. They will elect a secondmajor from any of those available in the College of Humanities and Social Sciences. including interdisciplinary studies. They mustmeet all requirements for both degrees.
The primary pulpose of the dual degree program is to provide students with a strong liberal education as a complement to theirprofessional degree study. In some cases. however. students will also improve their employment opportunities by selecting study thatdirectly supports their profession in design. For example. students majoring in graphic design who take a second degree that focuseson writing improve their opportunities for employment in communications. A student in architecture with a second degree in historymay improve opportunities for graduate study in architectural history. preservation. or urban planning. Study of foreign language mayimprove opportunities for international design practice.
Students who wish to participate in the DaVinci Scholars should apply to the Associate Dean of the College of Design at thebeginning of their second semester of study in the College of Design. DaVinci Scholars will participate in special programs and meetas a group for regular discussions and advising. Interdisciplinary seminars led by College of Design and College of Humanities andSocial Sciences faculty will focus on issues relevant to the nature of the disciplines. Other programs may include lectures and fieldtrips. Scholarship funding is available for art-related summer study abroad.
Benjamin Franklin Scholars ProgramA limited number of freshmen in the College of Engineering are selected to participate in the Benjamin Franklin Scholars program.Students completing the program receive a Bachelor of Science degree in an engineering discipline or computer science and abachelor’s degree in humanities or social sciences.
This dual degree program, a joint undertaking of the College of Engineering and the College of Humanities and Social Sciences,provides a unique opportunity to integrate a solid base of knowledge in technology or science with a broad humanistic and socialperspective. The curriculum for the dual degree program has four main components: a strong general education. specially designedinterdisciplinary courses. all technical course requirements associated with the engineering or computer science degree. and a secondmajor in the humanities and social sciences chosen from among the traditional majors or an interdisciplinary major. Students whohave matriculated in the College of Engineering and declared a major in the College of Humanities and Social Sciences and have atleast a 3.0 GPA are generally eligible for scholarships from the program. With careful planning. this program can be completed infive years.
For more information. contact the Assistant Dean for Academic Affairs. College of Engineering. 118 Page Hall. or Dr. JosephHerkert. Director. Science. Technology and Society Program and Franklin Scholars Program. 7218 DH. Hill Library. or e-mailfranklin-scholars ncsu. edu.
Alexander Hamilton Scholars ProgramThe Alexander Hamilton Scholars Program permits students to earn a B.A. in International Studies and a B.S. in Accounting. a B.S.in Business Management. or a B.A. in Economics.
Key elements of the Alexander Hamilton Program include at least three semesters of foreign language study beyond the levelrequired for admission to the university. a management capstone course (business policy and strategy or economics seminar) with astrong global orientation. and several additional courses on topics such as international relations. global affairs. and interculturalcommunication. Each Hamilton scholar is required to complete at least one international field experience.
Hamilton scholars will participate in special programs throughout their enrollment that are designed to increase their exposure toleading-edge management practices. international business. and foreign cultures. These programs will include activities such asspecial lectures and seminars. c01porate tours and field trips. and scholar’s banquets. For additional information about the AlexanderHamilton Scholars Program. contact the Associate Dean for Academic Affairs. College of Management. 112 Nelson Hall. orDr. Anne Schiller. Director. CHASS International Programs, 125 Winston. (919) 515-9015.
Jefferson Scholars in Agriculture and the HumanitiesThe Thomas Jefferson Scholars Program in Agriculture and the Humanities is a joint program of the College of Agriculture and LifeSciences and the College of Humanities and Social Sciences. It is a program that leads participants to two degrees: on concentratingin an area of agriculture or life science and one in an area of humanities or social science. All majors in each college are available. tomeet each student’s particular interests and career goals. The purpose of the program is to produce potential leaders in agriculture andthe life sciences who have not only technical expertise but also an appreciation for the social. political. and cultural issues that affectdecision-making. The program includes special classes for Jefferson Scholars and a variety of social and services activities. Eachspring a number of entering freshmen are chosen to participate in the Jefferson Program. Successful participants receive scholarshipsupport after the sophomore year.
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Rising freshman interested in applying to the Jefferson Scholars Program should contact either of the following people beforeJanuary 15. An online application is available. Visit the Jefferson Scholars website for details atwww.cals.ncsu.edu/student_orgs/jeffer.
Dr. Kenneth L. Ebenshade. Associate Dean. College of Agriculture and Life Sciences.NCSU Box 7642. Raleigh. NC 27695. phone: (919) 515-2614
Dr. Laura Severin. Associate Dean. College of Humanities and Social Sciences.NCSU Box 8101, Raleigh, NC 27695. phone: (919) 515-2568
Gifford Pinchot Scholars ProgramThe Gifford Pinchot Scholars Program. a joint program with the College of Natural Resources. follows the mode established by otherdual degree programs. Academically talented students are invited to pursue simultaneously a B.S. degree in Forest Managementthrough the College of Natural Resources and a BA. degree in a major in Humanities and Social Sciences. The Pinchot ScholarsProgram is limited to a small number (10 or fewer per year) of highly qualified and motivated students. Scholarship support isavailable to some participants in the Pinchot Scholars Program.
Pinchot Scholars follow the requirements for the B.S. in Forest Management (with one exception: the physics sequence PY 211-212is not required.) For the BA. degree. they follow a 30-hour major concentration in interdisciplinary studies. Included in this majorare two core requirements: IDS 498 Senior Thesis (3 credits) and an additional interdisciplinary studies seminar (1 credit). Inaddition, Pinchot Scholars complete all the general education requirements for a BA. degree in the College of Humanities and SocialSciences. A total of 155 credit hours are required for the double degree. which students can complete in four and a half years.
The theme of the interdisciplinary studies major will involve placing forest management in the context of cross-cultural perspectives.global issues. and public policy. The exact set of courses that will constitute the major will be determined by students in consultationwith their advisory group, subject to the approval of the Interdisciplinary Studies Committee. Each student is assigned an advisorygroup consisting of an academic adviser from each college, plus a mentor from the forest industry. Pinchot Scholars also participatein existing cooperative activities with other dual degree program scholars. For more information, contact the Associate Dean forAcademic Affairs. College of Natural Resources. 1022-N Biltmore. Box 8001. or the Assistant Dean for Undergraduate AcademicAffairs. College of Humanities and Social Sciences. 106 Caldwell. Box 8101.
Eli Whitney Dual Degree Program in Textiles and International StudiesThis joint program between the College of Textiles and the College of Humanities and Social Sciences allows a student to earn a B.S.in Textile and Apparel Management and a BA. in International Studies. This dual degree is designed to prepare students for work inthe increasingly international textile industry. The program also includes possible overseas internships. Merit scholarship awards areavailable for high-achieving students who participate in the dual degree program in textiles and international studies. For moreinformation. contact Dr. Nancy Cassill. Textile and Apparel. Technology and Management. 3313 Textiles Building. (919) 513-4180or Dr. Anne Schiller. Director. CHASS International Programs. 125 Winston. (919) 515-9015.
Cooperative Education
Cooperative Education in humanities and social sciences seeks to broaden the student’s intellectual horizons and at the same time toprovide an introduction to the world of business. industry. government. or finance in preparation for a career after graduation. In thisprogram. the freshman and senior years are usually spent on campus while the sophomore and junior years are devoted either toalternate periods of on-campus study and full-time work experience or part-time work and study on a continuous basis. The student ispaid for work experiences by the employer. Ordinarily the program takes five years to complete, but those who are willing to attendsummer school or take on a summer co-op assignment can finish in four years. Transfer students are eligible. and all interestedstudents are urged to apply early in the academic year. The program is also open to graduate students although less time is required onwork assignments.
Further information may be obtained from Cooperative Education, 300 Clark Hall, or at (919) 515-4425.
Honors Program
Each department in the college offers an honors program designed to encourage outstanding students to develop their intellectualpotential to the fullest extent possible through individualized study. special seminars, and close association with faculty members intheir major field.
Scholarships
In addition to the university-wide awards available, the College of Humanities and Social Sciences offers a number of merit andneed-based scholarships. For further information contact Dr. Monica Leach. Assistant Dean for Academic Affairs and Director ofEnrollment Management. College of Humanities and Social Sciences. (919) 515-2468.
Folger Institute
North Carolina State University is a member of the Folger Institute of Renaissance and Eighteenth-Century Studies. a uniquecollaborative enterprise sponsored by the Folger Shakespeare Library in Washington, DC, and 20 universities in the Middle Atlanticregion. Each year the institute offers an interdisciplinary program in the humanities— seminars. workshops. symposia. colloquia. and
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lectures. Admission is open to faculty and students of North Carolina State University, and a limited number of fellowships areavailable through the campus Folger Institute Committee.
Evening Undergraduate Degree Programs
The College of Humanities and Social Sciences offers courses toward undergraduate degree programs during the evening hours foradult part-time students. Sufficient courses are generally offered in the evening hours to complete majors in English, history, politicalscience, and sociology.
INTERDISCIPLINARY PROGRAMS AND DEGREES
Africana Studies Program
Core Faculty:Dr. Craig C. Brookins, Associate Professor, DirectorDr. Deidre H. Crumbley, Associate ProfessorDr. Fred Hord, Professor (Director, African American Cultural Center)Dr. John C. Charles, Assistant Professor, EnglishDr. Lamont Welch, English
Bachelor of Arts in Africana Studies
The Africana Studies curriculum is designed to give students an integrated and critical understanding of the experiences,contributions, and achievements of peoples of African descent throughout the world. The core courses emphasize conceptual andmethodological issues within Africana Studies. Students are taught academic skills and encouraged to conduct critical research andanalyses designed to understand the relationships between and solutions to the political, social, cultural, and economic developmentsin Africa and the African Diaspora. The overall goal of the Africana Studies program is to provide students with competencies tosucceed as citizens, workers, and leaders of the global community.
Minor in Africana Studies
The minor in Africana Studies provides a comparative and interdisciplinary study of the Black experience in Africa and theAmericas. Three required courses include African Civilizations (AFS 240), an Introduction to African-American Studies (AFS 241),and Introduction to the African Diaspora (AFS 342). Two elective courses may be selected from a list of designated courses in suchdisciplines as anthropology, English, history, music, political science, psychology, sociology, and social work. Study Abroad (e.g.,Africa, Caribbean) and service learning opportunities are also available.
Arts Studies Program
Core faculty:Dr. Stephanie Spencer, Associate Professor, DirectorDr. Rodney A. Waschka, Professor
Bachelor of Arts in Arts Applications
The Arts Applications major offers four areas of specialization within a curriculum that focuses on the history, interpretation, andproduction of the visual and performing arts in aesthetic and cultural context. Students pursue the academic study of film, music,theater, or visual art. Within each specialization, they have opportunities to focus on the specific subject area and to developconnections between and among diverse art forms and practices, historical periods, and cultures.
Students take 21 hours in foundation courses (15 hours in history and analysis and 6 hours in production or studio courses), 6 hours inlinking courses (courses that examine the relationship between art and other areas of inquiry in the humanities, social sciences, andsciences), a 3 hour capstone course, and an advised elective designed support their particular interests and career objectives. Toenroll, students apply at the CHASS Dean’s Office, 106 Caldwell.
Minor in Arts Studies
The Minor in Arts Studies is open to all undergraduate majors in the university. This interdisciplinary minor is designed to enrich thestudent’s university experience, to serve as a foundation for learning and understanding the arts beyond the university years, and tostimulate intellectual development in ways that may reinforce or complement the objectives of the student’s major. This minorprovides the student with a fundamental understanding of the historical, theoretical, and practical disciplines of the arts.
A total of eighteen credit hours must be taken to complete this minor. Students interested in the minor should refer to the Arts Studiescourses listed under “Arts Studies” in the course description section of this catalog. These courses are described in detail under theirdepartmental prefixes.
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Minor in Film Studies
Dr. Marsha Orgeron, Assistant Professor, Director
The Departments of English, Communication, and Foreign Languages and Literatures offer a Minor in Film Studies. The minorprovides an introduction to the nature of the film experience, some background in the history of the medium, and the opportunity forin-depth study of selected topics. Fifteen hours of course work are required to complete the minor: ENG 282 and either COM 364 orCOM 374, plus nine credit hours selected from the following: ENG 382, ENG 492, COM 244, COM 364 or 374 (whichever coursewas not taken to fulfill the requirement above), IDS 496, HI 336, and DN 316 (prerequisite waived, consent of instructor). Anystudents taking this minor cannot count courses from the minor toward their majors.
International Studies Program
Dr. Anne L. Schiller, Professor, Director
Bachelor of Arts in International Studies
The Bachelor of Arts in International Studies is designed to educate students within a global context. The program of study requiresstudents to integrate theoretical knowledge about broad global processes and methods used to study them with in-depth examinationof a particular world region or major theme in international studies. The curriculum is designed to expose students to a variety ofdisciplinary approaches. It prepares students to pursue advanced studies in diverse academic fields, and for careers in globalcorporations, international organizations, and in the government or non-profit sectors.
Minor in International Studies
The International Studies Minor is offered to all students in the university who want to add a significant international dimension totheir departmental majors. This minor program enables students to explore international topics, issues and research from cross-cultural, transnational perspectives. The program will provide some tools that students can use to understand better the global contextof the modern world and to learn the international dimensions of their chosen fields of study.
Nonprofit Studies Program
Barbara Metelsky, Director
Minor in Nonprofit Studies
The interdisciplinary minor in Nonprofit Studies is designed to prepare undergraduate students for careers in the nonprofit sector, inboth paid and volunteer positions. The program provides students with an understanding of the role of the nonprofit sector in societyand builds students’ knowledge, skills and abilities in effective nonprofit leadership. Through multiple service-learning experiencesand a nonprofit internship requirement, students are offered a variety of hands-on experiences designed to facilitate an understandingof the issues and challenges faced by nonprofit organizations and prepare students for nonprofit leadership positions in the 21stcentury. The minor in Nonprofit Studies is a strong complementary course of study for students with majors offered across the NCState campus including Communication, English, History, Political Science, Psychology, Social Work, Parks, Recreation andTourism, Forestry, Business Management, Art and Design, Education, and more. The minor in Nonprofit Studies enables students toexplore the interconnections between their chosen field and the nonprofit sector.
Science, Technology, and Society Program
Core Faculty:J. Herkert, Associate Professor, DirectorP. Hamlett, Associate Professor
Science, Technology, and Society (STS) is an interdisciplinary field of study that seeks to explore and understand the many ways thatscience and technology shape culture, values, and institutions, and how such factors shape science and technology. We all dependheavily upon science and technology, and STS examines how science and technology emerge, how they enter society, how theychange through social processes, and how society changes, as well. The objectives of the STS Program are to: Help its students learnsome of the alternative ways of thinking and conducting research that characterize the interdisciplinary Science, Technology, &Society field, and to relate these to larger human concerns; Enable its students to explore complex STS topics by seeing them frommultiple perspectives and in relation of other topics, and to integrate STS information and concepts from a variety of sources; Provideits students with the skills and resources to learn key STS concepts, literature, practices, and issues in order to encourage lifelonglearning. For more information visit the STS Program website at www.chass.ncsu.edu/ids/sts.
Bachelor of Arts and Bachelor of Science in Science, Technology, and Society
The BA. and BS. majors in STS, include 30 credit hours of course work in the major: STS 214 - Introduction to STS; STS 403 -Seminar in STS; a four-course breadth requirement consisting of courses chosen from: I-History, II-Philosophy of Science andEthics, III-Assessment and Policy, and IV—Other STS Courses; and a four-course STS Specialty that addresses a coherent themerelated to science, technology, and society. To apply, students should contact the CHASS Dean’s Office, 106 Caldwell, or e-mail theProgram Director, joe_herkert@ncsu.edu.
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Minor in Science, Technology, and Society
The Minor in Science, Technology, and Society is a fifteen-hour, interdisciplinary minor providing students an opportunity toappreciate and understand better the roles that science and technology play in the larger sociocultural context. A goal of the minor isto help students develop the ability to order and integrate the diverse aspects of their educations. Two essential components of thisability are sensitivity to the moral dimensions of scientific and technological inquiry as affecting how people may live or want to liveand an appreciation of the practical implications of scientific and technical theory. In addition, the Minor in Science, Technology, andSociety enables students to increase the breadth of their interests in science and technology.
Honors in Science, Technology, and Society
The Honors Program in STS offers an enriching and challenging educational experience to qualified majors. Admission to theprogram requires at least a 3.25 overall GPA and 3.25 major GPA, including STS 214 -Introduction to STS and at least 6 other hoursof course work in the major requirements. Honors students must complete the Honors Option in STS 403 - Seminar in STS with acourse grade of B+ or better; three hours of course work in the major requirements taken from among graduate courses andindependent study courses; and three additional hours of course work in the major requirements taken from among honors courses,honors option courses, graduate courses, and independent study courses. Graduation requires a 3.25 GPA overall and a 3.40 GPA inthe major. Successful completion of the program is noted on the student’s transcript and in the commencement and honorsconvocation programs.
Bachelor of Arts and Bachelor of Science in the Interdisciplinary Self-Design Major
The Interdisciplinary Studies Self-Design major allows students to design their own academic majors. Instead of following therequirements for a major in one of the traditional disciplines, the candidate for the Bachelor of Arts or Bachelor of Science degree hasthe responsibility of organizing a concentration or field of specialization from two or more disciplines.
The freshman and sophomore basic requirements for the self-design major are the same as for the other Bachelor of Arts andBachelor of Science programs in humanities and social sciences. In satisfying basic requirements in language, humanities, socialscience, mathematics, and natural science, students should, whenever possible, choose courses that are most appropriate asbackground for the courses in their major concentrations.
To become candidates for a self-design major in interdisciplinary studies, students must first get applications forms and informationfrom the CHASS website and then prepare a tentative proposal, which includes a list of courses comprising 30 credit hours for theBA. and 27 credit hours for the BS. and an essay of 500 words explaining the reasons for making this set of courses the field ofspecialization. The student’s proposal is reviewed by a faculty adviser or the director and submitted to the Self-Design Committee forconsideration. After a thorough examination to determine whether the set of courses proposed as an interdisciplinary major isacademically sound and coherent, the committee will approve the proposal or suggest specific improvements. To apply, contact Dr.Robert C. Kochersberger, Associate Professor, Director at rckeg@unity.ncsu.edu.
Honors Program
The Honors Program in Interdisciplinary Studies provides able students the opportunity to integrate the various strands of theirconcentrations in a capstone project. The program also provides a context in which students can sharpen their thinking on the uniquechallenges and opportunities of interdisciplinary work.
To be admitted into the IDS Honors Program, students must have earned nine credit hours in an IDS major, have an overall GPA of3.25 and a major GPA of 3.25. To graduate with Honors in IDS, students must have a GPA of 3.25, and must have completed the IDScapstone course, “Independent Studies for IDS Students" with a grade of B+ or better, and have earned six additional credit hours incourses that are both Honors courses and also part of their IDS majors.
Women’s and Gender Studies Program
Core Faculty:Dr. Christine Pierce, DirectorDr. Karey Harwood, Assistant ProfessorDr. Mary Wyer, Assistant Professor
Bachelor of Arts in Women’s and Gender Studies
The Women’s and Gender Studies major provides students with a broad perspective on women’s and gender issues from a widevariety of disciplines, leads students to critically examine and reinterpret existing data and common assumptions about gender andgender identity, familiarizes students with the often unacknowledged contributions made by women in various fields of endeavor, andencourages the translation of research into committed and responsible social involvement and leadership.
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Minor in Women’s and Gender Studies
The Women’s and Gender Studies Minor offers all students in the university the possibility of rigorous interdisciplinary study ofwomen’s and gender issues. Course offerings across the campus give students the opportunity to understand the complexrelationships between gender, class, ethnic, and race stmctures; to understand feminist theory and methodological perspectives andtheir substantial contributions to social and public policy analysis; to develop the ability to reach out to community and non-profitorganizations concerned with social equality; and to develop international understandings and perspectives. For more informationabout the Women’s and Gender Studies Program, please visit www.ncsu.edu/chass/wgs.
DEPARTMENT OF COMMUNICATION
Winston Hall, Room 201phone: (919) 515-9736
K. Zagacki, HeadJ. Jameson, Associate Head, Director of Undergraduate ProgramW. J. Jordan, Associate Head, Director of Graduate ProgramS. Stallings, Assistant Head for Advising
Professor: V.J. Gallagher, W.J. Jordan, R.L. Schrag, C.A. Smith, K. Zagacki; Professors Emeriti: L.R. Camp, W.G. Franklin,C.A. Parker; Associate Professors: K. Albada, D. Dannels, D.A. DeJoy, E.T. Funkhouser, J. Jameson, M. Johnson, R. Leonard,S. Stein; Associate Professor Emeritus: B.L. Russell; Assistant Professors: A. de Sourza e Silva, C. Farr, J. Ingram, W. Kinsella,J. Moore; Assistant Professor Emeritus: N.H. Snow; Special Faculty: J. Alchediak, B. Ba1nes, J. Hall, J. Heaton, C. Pullen,S. Stallings; Teaching Technician: R. Bell
The Bachelor of Arts in Communication program provides opportunities for study and training in human communication forprofessionals entering business, industry, non-profit organizations, or government service. Today, many organizations are seekinggraduates with demonstrated competencies in human communication to fill positions that require constant and skillful contact with awide variety of internal and external publics. Depending on their area of specialization, graduates may find employmentopportunities as communication consultants, media specialists, trainers, public relations specialists, therapists, or performers. Manygraduates choose to enter graduate or law school.
Programs of Study
The Communication major calls for the successful completion of at least 36 semester credit hours of Communication (COM) courses.All majors must take COM 230, COM 240, and COM 250 one-at-a-time, in sequence, and earn a “C-” or better in each course. Inaddition, all majors must take COM 110 and/or COM 112 (depending upon their concentration). Students select one of the fivedepartmental concentrations in which they take the remaining credit hours in the major. The concentrations are:
Commmunication MediaThis concentration focuses on the construction, distribution, use, and effects of visual images, sounds, and words conveyed through awide range of communication media, including print, television, the Internet, and emerging technologies. Students create andproduce media content, and also conduct empirical and critical analyses of issues related to media economics. history anddevelopment, social and global impact, and public policy.
Public and Interpersonal CommunicationThis concentration investigates analytical, theoretical, and skills approaches to the study of human communication processes andproblems, including interpersonal relationships, group processes, conflict management, public and political discourse, argumentation,persuasion, and ethics.
Public Relations and Organizational CommunicationThis concentration focuses on the communication theories, methods, principles, and ethical practices used by organizations toestablish and maintain mutually beneficial relationships with an organization’s internal and external publics (such as employees,stockholders, and customers). Students are instructed in strategic planning and communication techniques used in a variety oforganizations, including corporate, government, and non-profit entities.
Honors Program
The Honors Program in Communication provides academically talented students an opportunity to expand their curriculum andabilities through in-depth, guided study. Candidates for the program must have achieved junior standing with a TGPA of at least 3.25and a minimum GPA in the major of 3.5 after completing the department’s core curriculum and an additional six credit hours ofCommunication courses.
The honors program is compromised of nine credit hours. Three hours are devoted to the writing of a research paper, completedthrough either independent study or an honors option in a course taught by the student’s research adviser. An additional three hoursare dedicated to a “cognate course,” chosen to enhance the student’s background in the research topic and typically offered in adepartment outside of communication. The program culminates in the three hour Communication Honors Research Seminar, inwhich students discuss the various methods employed in their research projects and prepare their work for submission to a regionaland/or national conference and for presentation to the Communication Department faculty.
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Students seeking to enter the program first consider possible research topics, narrow the focus, and then discuss their ideas withdifferent communication faculty. Once a faculty member agrees to become a student’s honors adviser, the student adviser develops aplan that includes a prospectus of the research project, the mechanism for project completion (independent study or honors option ina course), and the selected cognate course. This plan is submitted to the director of the Honors Program and then reviewed by thedepartmental honors committee.
Students who complete an approved plan of study meeting the above requirements and graduate with a minimum TGPA or 3.25 anda GPA for Communication courses of at least 3.50 will have met the Honors program criteria successfully. Completion of theprogram will be noted on the student’s transcript and diploma, and in the Commencement and Honors Convocation programs.
Curriculum Notes

Students must enroll in COM 230 during their first semester as a Communication major.- Admission to the Department of Communication is based upon academic record. Courses in progress at the time of theapplication deadline will not be considered. Two opportunities for admission exist: Automatic Admission and Admission byApplication.- Automatic Admission: Students will automatically be accepted into the Department of Communication if they have completedat least 12 hours at NC State with a GPA of 3.0 or better. Students who have met these criteria may enter the Department at anytime in the year and should proceed to CHASS Dean’s Office in Caldwell 106- Admission by Application: Students not meeting the conditions for Automatic Admission may apply for entrance if they havecompleted 12 hours and have GPAs between 2.5 and 3.0 and have completed the following with a grade of “B-” or better:ST 311, PL 201, and PHI 221 or PHI 250 or LOG 201.

Application deadlines are February 15, June 15, and September 15.
Students who have met these criteria should proceed to the CHASS Dean’s Office in Caldwell 106. Applications will be reviewedafter each deadline; students will be notified of their admission status within one month of the deadline. Please understand thatadmission is competitive and meeting these requirements does not guarantee admission.
N0 final grades below “C-” are permitted for courses used to satisfy Departmental graduation requirements. No grades in COMcourses below “C-" may be used to satisfy any University graduation requirements.
Minor in Theatre
The Department of Communication offers an academic minor in Theatre to all NC State undergraduate degree-seeking studentsexcept those majoring in Communication. The minor includes a combination of courses from traditional theatre and thecommunication theory curriculums.
Internships
The department operates an Internship Program that offers qualified seniors the opportunity to gain work experience in thecommunication field. The Internship is required of all students in the Public Relations Concentration, but students from the otherCommunication concentrations are also encouraged to participate in this program.
Graduate Programs
The Department of Communication offers a Masters Degree in Communication. In conjunction with the Department of English, theDepartment of Communication also offers an interdisciplinary Ph.D. program in Communication, Rhetoric, and Digital Media. Formore information, please visit the Graduate School website at www.ncsu.edu/grad.
DEPARTMENT OF ENGLISH
Tompkins Hall, Rooms 221, 246phone: (919) 515-3866
A. H. Harrison, HeadS. M. Setzer, Associate Head, Coordinator of AdvisingB. M. Blackley, Assistant Head for SchedulingC. Prioli, Director of Graduate ProgramsA. M. Penrose, Director of First-Year Writing Program
William C. Friday Distinguished Professor: W.A. Wolfram; Alumni Distinguished Undergraduate Professors: A. Davis-Gardner,M.T. Hester, L.H. MacKethan, D.B. Wyrick; Professors: C. Anson, J. Balaban, M.P. Carter, J.A. Gomez, J .M. Grimwood, C. Gross,A.H. Harrison, M.T. Hester, H.D. Kellner, J.J . Kessel, T. Lisk, L.H. MacKethan, J. McCorkle, C.R. Miller, J. Nfah-Abbenje,M.E. Orr, A.M. Penrose, C.A. Prioli, L.R. Severin, A.F. Stein, J.F. Thompson, M.H. Thuente, J.N. Wall Jr., W. Wolfram,R.V. Young; Professors Emeriti: B.J. Baines, G.W. Barrax, P.E. Blank Jr., L.S. Champion, J.W. Clark, A. Davis-Gardner,J.D. Durant, M. Halperen, L.T. Holley, J. Ferster, H.G. Kincheloe, A.S. Knowles, B.G Koonce, F.H. Moore, J.O. Pettis, J .J . Smoot,H.C. West, MC. Williams, P. Williams, Jr.; Associate Professors: W. Barnhardt, B. Bennett, D.H. Covington, S. Dicks, N. Halpern,S.M. Katz, R.C. Kochersberger, L. May, S. Miller-Cochran, J.D. Morillo, M. Pramaggiore, S. Setzer, S. Smith-McKoy, E. Thomas,

131



College of Humanities and Social Sciences
C. Warren, D.B. Wyrick: Assistant Professors: A. Baker, B. Blackley, A. Bolonyai, J. Charles, M. Dudley, D.A. Hooker. J. Miller,D. Orgeron, M. Orgeron, J. Reaser, D.J. Reavis, D. Rieder, J. Swarts M.L. Welch; Senior Lecturer: P.R. Cockshutt
The Department of English offers basic and advanced courses in writing, language, and literature. The freshmen course required ofall undergraduate students develops skill in expository writing and in analytical reading. Advanced courses in writing available to allstudents cover a variety of areas, including journalism, technical and business writing, and creative writing. These courses givestudents opportunities to pursue special personal and career interests, as do courses in literature, linguistics, film, and folklore.
The department offers a Bachelor of Arts major in English with six options: creative writing; film: language and literature: language,writing, and rhetoric; world literature: and teacher education. It also offers a Bachelor of Science major. Internships available toqualified students provide practical experience as well as an understanding of how academic studies are relevant to the workplace.
On the graduate level, the Department of English offers three graduate degrees: a Master of Arts in English, a Master of Science inTechnical Communication, and a Master of Fine Arts in Creative Writing. In conjunction with the Department of Communication, theDepartment of English also offers an interdisciplinary Ph.D. program in Communication, Rhetoric, and Digital Media. For moreinformation, please visit the Graduate School website at www.ncsu.edu/grad. A five-course certificate program in ProfessionalWriting, available to students not seeking a degree at NC State, offers preparation in practical writing and editing, including bothjournalism and technical writing.
Opportunities
A degree in English provides both liberal education and practical knowledge about the role of writing and language in the everydayworld. It leads to careers in such fields as teaching, journalism, advertising, public relations, personnel management, technicalwriting, business writing, and creative writing. It sharpens the analytical and interpretive skills needed for professional andmanagerial careers, and it serves as an excellent preparation for students planning to study law or medicine and for those intending todo graduate work in literature and rhetoric.
English Honors Program
The Honors Program in English provides courses that enrich the intellectual life of the English major. The Honors student contributesto and learns from seminar settings, takes up the obligation of independent study, produces documents representing sustained andlogically articulated research practices, and earns recognition for excellent work beyond ordinary requirements.
For admission, students must have a minimum GPA of 3.25 and must have completed at least three English courses above thefreshman level with a minimum GPA of 3.25. Successful completion of the Honors Program requires completion of 9 hours of honorscourses with grades of A or B, a GPA of at least 3.25 in NC State English courses, and a minimum overall GPA of 3.25.
Bachelor of Arts in English
Major in English, Creative Writing ConcentrationThe student must schedule 36 hours beyond freshman composition. Within these hours, students must take eighteen hours ofliterature (including the CHASS six hours), six hours of linguistics, rhetoric or writing practice, and 12 hours of creative writingelectives.
Major in English, Film ConcentrationThe concentration in film trains students in the history, analysis, and interpretation of film. Students schedule 36 hours in literatureand film beyond freshman composition. Within these hours, students take fifteen hours of literature, six hours of linguistics, rhetoric,or writing practice, and fifteen hours of film studies. Through coursework in film studies, students acquire skills in intelpretation,analysis, and criticism, situate films within historical periods, consider the relation of film to literary texts, and study important filmgenres, directors, and national traditions. They may also become involved in the creative work of screenwriting.
Major in English, Language and Literature ConcentrationThis curriculum provides a strong general education with an emphasis on the study of the English language and of British andAmerican literature. It leads to a broad range of careers in education, business, government, law, etc. The major includes 36 hours ofEnglish courses beyond freshman composition, nine courses that satisfy categorical requirements and three elective English courses.
Major in English, Language, Writing, and Rhetoric ConcentrationThis curriculum provides a strong general education, a basic exposure to literature, and an emphasis on the study of written English inits theoretical, cultural, and practical applications. It can lead to a broad range of professions, with a special focus on careers thatinvolve creating, designing and producing documents: the news media, business and technical communication, the writing andpublishing professions. Students may also focus their studies upon rhetoric, composition, and linguistics and prepare for graduatestudy in these areas or for law school, teaching, and other professions. Students must schedule 36 hours of English courses beyondfreshman composition, including 6 hours of CHASS literature electives, 15 hours from the English core, and 15 hours from a focuseddistribution of courses specially designed for LWR majors.
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Major in English, Teacher Education ConcentrationEnglish majors may enroll in the Teacher Education Concentration offered by the College of Humanities and Social Sciences incooperation with the College of Education. Students who complete this program are eligible to apply for certification to teach Englishin secondary schools in North Carolina. The requirements of this program include 25 semester hours in professional courses and 36semester hours in English beyond freshman composition (total 125 credit hours required for graduation). Admission to the programrequires the joint permission of the English department and the College of Education. Formal applications are required for Admissionto Teacher Education Candidacy and Admission to the Professional Semester.
Major in English, World Literature ConcentrationThe Lawrence Rudner Concentration in World Literature provides a strong general education in the humanities while enablingstudents to study literature in a global context by mixing courses in English and American literature with courses in foreign-languageliteratures. It prepares for a broad range of post-graduate options, including graduate and professional school, and a wide variety ofcareers in business, education, government, and law. It is especially appropriate for students intending to pursue careers ininternational relations. Students must schedule 36 hours beyond freshman composition. The 36 hours include two courses in rhetoric.linguistics and writing practice; nine courses that meet categorical requirements in historical periods, cultural regions. and literarymodes; and one elective course in literature. At least 18 of these hours must consist of ENG or ENG/FL courses; at least 12 of themmust consist of FL or ENG/FL courses.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Bachelor of Science in English
The Bachelor of Science in English provides students with a broad but structured foundation in both the sciences and in language andliterature. It requires 30 hours of English requirements, plus a 15-hour science/technology option.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in American Literature
The Department of English offers a minor in American Literature to NC State students, except for LAN and LIT English majors. Theminor consists of any five cotu‘ses in American literature, three of which must be at the 300 level or above, and one of which must beat the 400 level or above. Students may transfer in no more than six hours toward the minor. This minor will focus on the Englishlanguage literature of the United States and of the British colonies out of which the United States emerged.
Minor in Creative Writing
A minor in Creative Writing is available from the Department of English for NC State students, except LCW English majors.
Minor in English
The Department of English offers a minor in English to majors in any field except English. The minor program will allow students topursue general interests in writing, literature, and language.
Minor in Film Studies
The Departments of English, Communication, and Foreign Languages and Literatures offer a minor in Film Studies open to studentsacross the university. The minor provides a comprehensive introduction to the art and industry of the cinema through courses in filmanalysis, history, theory, criticism, screen writing, and production.
Minor in Journalism
The Department of English and the Department of Communication offer a minor in Journalism to NC State students, except LWREnglish majors. The minor will provide course work in writing and editing news and features for print and non-media as well as anintroduction to the profession of journalism.
Minor in Linguistics
The Department of English and the Department of Foreign Languages and Literatures offer a minor in Linguistics to NC Statestudents, except LWR English majors. The minor is designed to investigate the structure and function of language as a cognitive andbehavioral science. Five courses in designated areas of linguistics are required in the minor. Among students likely to be attracted tothis minor are those who expect to pursue graduate study in linguistics, those interested in foreign languages or English as a secondlanguage, and those interested in communication sciences.
Minor in Technical and Scientific Communication
A minor in Technical and Scientific Communication is available from the Department of English for NC State students, except LWRmajors, who are interested in supplementing their studies in technical, scientific, or other academic fields with strong writing andcommunication skills. Students minoring in Technical and Scientific Communication will be introduced to numerous gem‘esincluding internal and external documents such as proposals, reports, science writing, users guides, reference manuals, and onlinedocumentation. Critical perspectives towards the role of communication in the creation of scientific and technical knowledge will beexamined. The minor may lead to career opportunities in technical and scientific writing and communication.
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Minor in World Literature
In keeping with the university’s mission to provide an international curriculum, the World Literature minor offers NC State students,except for LAN and LIT English majors, an opportunity to broaden their perspectives on foreign cultures through the study ofliterature outside the Anglo-American tradition. Students will also develop critical, analytical, and linguistic skills essential in today’sjob market. The minor offers choices from a range of courses in literature, in translation or in the original language, from Europe,Asia, Africa, and Latin America.
DEPARTMENT OF FOREIGN LANGUAGES AND LITERATURES
310 Withers Hallphone: (919) 515-2475
R. V. Gross, HeadD. M. Marchi, Associate HeadS.G. Navey-Davis, Director of Undergraduate AdvisingA.C. Wright, Scheduling Officer
Professors: T.P. Feeny, R.V. Gross, Y.B. Rollins, M.L. Sosower, M.A. Witt: Professors Emeriti: G.F. Gonzalez, J.R. Kelly; AssociateProfessors: V. Bilenkin, H.G. Braunbeck, G.A. Dawes, J.S. Despain, H.A. Jaimes, M.M. Magill, D.M. Marchi, J.P. Mertz,M.L. Salstad, E. Tai; Associate Professors Emeriti: S.T. Alonso, R.A. Alder, S.E. Simonsen.; Assistant Professors:M.A. Darhower, S.E. Garrigan, J. Mari, J. Michnowicz, E.L. Vilches, T. Wolford, A.E. Wright V. Wust; Special Faculty: D.F. Adler,T.P. Brody, A.B. Kennedy, S.G. Navey-Davis, H.S. Young
Opportunities
The expansion of international relations makes the knowledge of foreign languages a critical need for today’s professional. Thestudent of foreign languages is not limited to teaching, translating or interpreting. There are careers in politics, diplomacy, commerce,business, agriculture, science, and research in which a thorough knowledge of foreign languages and cultures is cmcial for success.The demand for multilingual personnel extends to all fields of human enterprise and will continue to grow in the coming years.
Bachelor of Arts in French or Spanish
All the general requirements for Bachelor of Arts degree must be met. Degree designations are B.A. in French Language andLiteratures, B.A. in Spanish Language and Literature, B.A. in French Language and Literature with Teacher Education option, andB.A. in Spanish Language and Literature with Teacher Education Option.
Outstanding students may become members of the Alpha Lambda chapter of Phi Sigma Iota, National Foreign Languages HonorSociety or of the Sigma Delta Pi, National Hispanic Honor Society. A department honors program in French and Spanish is alsoavailable to eligible students.
Major in French or SpanishStudents must complete 36 hours beyond the 201 level [30 in French], including a senior seminar/capstone course. Majors must take12 additional hours of advised electives [15 in French]. These are waived for students who choose to double major and for those whochoose the Teacher Education Option.
Major in French or Spanish with Teacher Education OptionIn collaboration with the College of Education and the Department of Curriculum and Instruction, the Department of ForeignLanguages and Literatures offers a program leading to a French or Spanish teaching license in North Carolina, grades K-12.
The requirements of the program include 30 semester hours in professional education classes and 39 semester hours in Spanishbeyond the 102 level [33 in French]. Candidates must consult with their academic adviser as early as possible for the proper planningof their curriculum. Application for admission to teacher education candidacy is made during the spring semester of the sophomoreyear.
Honors Program
The Honors Program in Foreign Languages and Literatures assists academically talented majors to realize their fullest potential asundergraduates in the field. To participate, students must have an overall GPA of 3.25 and a departmental GPA of 3.25 after 9 hoursin the major. Successful completion of the program requires an overall GPA of 3.25, with 9 hours of Honors work, at least 6 of themin Foreign Languages and Literatures.
Programs Abroad
Summer study programs are offered in Austria, France, India, Italy, Mexico, Spain, and Peru.
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Minors in Foreign Language, Literatures, and Cultures
Minor programs in the Department of Foreign Languages and Literatures include courses in language, literature, and civilization. Theminor program requires 15 hours of study in Chinese, Classical Greek, Classical Studies, French, German, Italian, Japanese, Russian,or Spanish.
Undergraduate students majoring in any area of study at NC State are eligible to minor in a foreign language. Students may not,however, major and minor in the same language.
ESL at NC State
The English as a Second Language program serves the academic and professional language needs of international university students.Courses are designed to help both undergraduate and graduate students perfect their language skills. The English Placement Test maybe required for new students. Check with the ESL section for details. An ESL licensure program is also available.
DEPARTMENT OF HISTORY
Withers Hall, Room 350phone: (919) 515-2483
J. K. Ocko, HeadD. A. Zonderman, Associate HeadJ. E. Crisp, Assistant HeadK. P. Vickery, Director of Undergraduate AdvisingK.S. Vincent, Director of Graduate ProgramsS.T. Parker, Director of the Honors ProgramC.T. Friend, Director of the Public History Program
Alumni Distinguished Undergraduate Professors: W.C. Kimler, K.P. Vickery; Professors: J.R. Banker, D.P. Gilmartin, O.J. Kalinga,A.J. LaVopa, K.P. Luria, S. Middleton, J.K. Ocko, S.T. Parker, R.S. Sack, R.W. Slatta, E.D. Sylla, K.S. Vincent; Associate Professors:D.R. Ambaras, R.S. Bassett, H. Brewer, J.E. Crisp, A.F. Khater, W.A. Jackson, M.G. Kim, W.C. Kimler, N. Mitchell, S.L. Spencer,G. Surh, K.P. Vickery, D.A. Zonderman; Assistant Professors: M. Allen, M.M. Booker, B.M. Kelley, S. Lee, J. Mell, L. Minsky;Adjunct Assistant Professors: W. Atkins, J. Caddell, J .R. Lankford Jr.; Professors Emeriti: B.F. Beers, M.L. Brown, C.H. Carlton,A.J. DeGrand, M.S. Downs, R.W. Greenlaw, W.C. Harris, J.P. Hobbs, D.E. King, L.O. McMurry, G. O’Brien, B.W. Wishy; EmeritiAlumni Distinguished Undergraduate Professor: J.M. Riddle
The Department of History offers three undergraduate majors, a minor, an M.A. in History, and an M.A. in Public History (seeGraduate Catalog for M.A. degrees). The departmental honors program provides a guided experience in independent research andawards departmental honors in history upon graduation. Outstanding history students are eligible for membership in Phi Alpha Theta,the professional honors society for historians.
The Department of History at NC State brings alive the treasure of human experience and cultures, from the ancient near East to thepost-Cold War world, from Shang China to Mandela’s Africa, from the Roman senate to the US. Senate. We are particularly strongin the history of race relations, law and society, the history of science and technology, and world history, and we have a strong recordof publications, grant and fellowship awards, and public outreach.
History teaches that understanding a situation requires identifying with people who lived in other times and places. History is adiscipline whose very method seeks and applies fair and appropriate norms to understand and judge human behavior. Students willlearn to exercise independent judgment as well as to tolerate differences.
History melds personal experience with human experience and the wisdom of earlier ages. Through dialogue with the past, historydeepens and enriches our appreciation of the present. History graduates will be better informed and more sophisticated about theworld and their place in it than more specialist majors. Precisely because a history education provides general skills of informationgathering, analysis, and communication, it is translatable into a variety of careers and professions in an information age economy.Our students can be expected to have the intellectual, social, and cultural flexibility need to cope with a rapidly changing work world.
Students may also pursue particular concentrations such as our clusters on such topics as the history of science and technology, andthe history of law and society.
Opportunities
There are many reasons to major in History. History teaches us how to put forward the best argument based on the known facts. Thatis one reason it provides such an excellent preparation for the study of law. About 1/5 of our graduates go on to pursue teachingcareers. But training in gathering all the relevant facts and developing the most persuasive explanation has application in business,government, journalism, and all the other professions.
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Honors Program
The departmental honors program allows selected students to pursue intensive individually directed work in history. Students areinvited to enter the honors program (usually in the junior year). Students must take 9 hours of individual, directed study (H1498, 495,496) leading toward the writing of an Honors Thesis. Students must also take an extra history seminar (H1 491) and participate fortwo semesters in a non credit honors reading seminar.
Majors in History
Bachelor of Arts in History (LAH)
Requires 30 hours of history course work (in addition to the 6 hours required of all College of Humanities & Social Sciences majors),including the H1 300 and H1491 seminars. At least 24 of the 30 hours must be at the 400 level, and 9 of the 24 must come from threegroups: pre-modern and non-western history (3); European history (3); and American history (3). This degree allows 33 hours of freeelectives for a total of 122 hours. History courses are scheduled in order to make possible the completion of the B.A. degree byevening attendance.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/cturicula
Bachelor of Arts, Teaching Option in History & Social Studies (LTH)
Students who complete this program are eligible for certification to teach social studies and history in secondary schools in NorthCarolina and most other states. Students are required to take professional courses in education and psychology and additional socialscience courses.
The degree requires 30 hours of history course work, including the H1 300 and H1491 seminars, plus 12 additional hours of socialscience coursed from a prescribed list and 25 hours of professional courses in education and psychology. The degree is completedwith 120 hours and includes no free electives. Contact Professor Ken Vickery, Gail O’Brien or Gerald Surh.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Bachelor of Science in History (LSH)
The importance of science and technology in our society makes a background in science and technology valuable even for humanitiesmajors. The BS. degree offers a way for students to get both the analytical and writing skills that come from a history major and thetechnical proficiency that comes with coursework in science and engineering. This combination is very helpful in a wide variety ofcareers, including law, business, and public policy. This degree is particularly well suited for students transferring into history from ascience or engineering major.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
It requires 27 hours of history course work, including the 6 hours required of all College of Humanities & Social Science majors, theH1491 seminar, and at least 4 other courses at the 400 level. H1 300 is highly recommended. This degree allows students to integratea broad base in science and math, specialized study in a single area of science and technology, and a history education. This programincludes 18 hours of free electives for a total of 122 hours. Contact Professor Ross Bassett.

Minor in History
The minor in history is flexible in that it can provide depth to a variety of majors bygranting a larger historical understanding of a subject. Thus students majoring in politicalscience but with a special interest in the Middle East or Europe can gain a much deeperunderstanding of how events in the past have shaped present dilemmas. Likewise, thosewishing to attend law school can choose from a range of courses in legal history. You cantailor the minor to suit your individual interests. History courses teach not onlybackground, but also methods of research, analysis, and writing. The minor requires 18hours of history: two 200-level history courses, one in recent American or Europeanhistory and one in ancient, medieval or renaissance history or in Asian, African, or LatinAmerican history; and four courses at the 300 or 400 level (at least two of which must be atthe 400 level).

DEPARTMENT OF PHILOSOPHY AND RELIGION
Winston Hall, Room 101phone: (919) 515-3214website: www.ncsu.edu/ncsu/chass/philo
M. J. Pendlebury, HeadJ. C. Bivins, Associate HeadM. K. Cunningham, Coordinator of Advising, Senior Religious Studies AdviserD. D. Auerbach, Senior Philosophy Adviser
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Alumni Distinguished Undergraduate Professors: W.R. Carter. M.K. Cunningham, T.H. Regan; Professors: W. Adler. J.W. Carroll.G.L. Comstock, D.M. Jesseph, M.J. Pendleburg, C.M. Pierce, T.K. Stewart; Professors Emeriti: P.A. Bredenberg. R.S. Bryan,W.R. Carter. T.H. Regan, A.D. VanDeVeer; Associate Professors: D.F. Austin, J.C. Bivins, M.F. Bykova. M.K. Cunningham,R.P. Endicott. R.M. Hambourger. T.J. Hinton, B.B. Levenbook; Associate Professors Emeriti: W.C. Fitzgerald. W.L. Highfill.H.D. Levin, R.S. Metzger: Assistant Professors: D.D. Auerbach, A.B. Bigelow, M.F. Bykova, C.M. Driscoll, K.A. Harwood,R. Mabrito, K.M. McShane, D.N. Schmid
Philosophy and Religious Studies confront the most important questions with the most rigorous standards, relying on over twomillennia of accumulated wisdom from the best minds. They provide excellent training for any line of work where there’s value inthe ability to think straight and express oneself clearly— virtually every line of work. Law school, medical school and otherprofessional school admission boards know this. A double major in this department and another (e. g.. political science for law,biochemistry for medicine) can make an applicant very attractive to a professional school. Majors receive excellent training forgraduate school in Philosophy or Religious Studies, as is shown by the department’s record in placing graduates in top graduateprograms in each field.
Opportunities
For students interested in postgraduate study. information compiled by post-college professional schools reveals that undergraduatemajors in philosophy and religion who apply to graduate schools of management have in the past scored extremely well in combinedtotal scores on the Graduate Management Admission Test, with exceptional scores on verbal fields.
Those undergraduate philosophy majors who apply to law schools have been shown to be more likely to be admitted than virtuallyany other field represented. Students intending to study philosophy and religion in graduate programs have consistently scored muchhigher than other students on the verbal section of the Graduate Record Examination. Because of this capability of scoring so well onthe various postgraduate tests. many businesses and industries welcome philosophy and religion majors into their training programs.
Philosophy Honors Program
The honors program in Philosophy offers an enriching and challenging educational experience to qualified majors. Admission to theprogram requires junior standing, completion of nine hours in the major, and a 3.25 GPA overall and in the major. Honors studentsmust complete at least nine credit horns of option course work in Philosophy (including PHI 335 and PHI 498) and write an honorsthesis (PHI 498) to be evaluated by the instructor for PHI 498 and one other member of the Philosophy faculty. Graduation requires a3.25 GPA overall and in the major. Successful completion of the program is noted on the student’s transcript and in thecommencement and honors convocation programs.
Religious Studies Honor Program
The honors program in Religious Studies guides outstanding majors in independent, critical inquiry of the academic study of religion.Admission to the program requires junior standing, completion of nine hours in the major, and a 3.25 GPA overall and in the major.Honors students must complete at least nine credit hours of honors option course work in Religious Studies (including at least one400 level course) and write an honors paper as part of an independent study course (REL 498) which is evaluated by an honorscommittee.
Graduation requires a 3.25 GPA overall and in the major. Successful completion of the program is noted on the student’s transcriptand in the commencement and honors convocation programs.
Bachelor of Arts in Religious Studies
Candidates for the Bachelor of Arts in Religious Studies must complete 33 credit hours in the major. The courses in religious studiesmust include one course in Western religious traditions (REL 317, 320. 323. 327): one course in non-Western religious traditions(REL 331. 332, 407, 408); one course in Biblical Studies (REL 202, 311. 312, 314: GRK 202); and a minimum of 9 hours ofadvanced studies (REL 402, 407, 408, 412, 413, 423, 471, 472, 481, 484, 491*, 496*, 498*). *Can be taken twice for credit.
Bachelor of Arts in Philosophy
Candidates for the Bachelor of Arts in Philosophy must complete 27 hours in philosophy, in addition to the three hours in philosophyrequired for all CHASS students. Included are two courses in the development of Western philosophic thought (two of: PHI 300, 301,or 302); a course in logic (one of LOG 201 or 335); one course in value theory (one of: PHI 221, 306, 309, 311. 313, 375, 415, 420,422, or 450); one course in contemporary philosophy (one of: PHI 330, 331, 332, 333, or 440); one-credit writing courses in each ofthree core areas of philosophy (all of: PHI 494. 495. and 496); and four additional LOG or PHI courses.
Major in Philosophy with 3 Concentration in Philosophy of LawThe concentration requires 30 hours, in addition to the three hours of philosophy required of all CHASS students. including PHI 221or PHI 375. two advised electives, three core courses (all of: PHI 309, 312. and 313), one course in development of Westernphilosophical thought (one of: PHI 300, 301, or 302), a course in logic or practical reasoning (one ofLOG 201, 335, or PHI 250), onecourse in contemporary philosophy (one of: PHI 330. 331. 332. 333. or 440). and one credit writing courses in each of three centralareas of philosophy (all of: PHI 494. 495. and 496).
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Bachelor of Science in Philosophy
Candidates for the Bachelor of Science degree in Philosophy must complete 27 hours in philosophy, in addition to the three hours inphilosophy required of all CHASS students. Included are two courses in the development of Western philosophic though (two of: PHI300, 301, or 302); a course in logic (one of: LOG 201 or 335); one course in value the01y (one of: PHI 221, 306, 309, 311, 313, 375,415, 420, 422, or 450); one course in contemporary philosophy (one of: PHI 330, 331, 332, 333, or 440); one course in philosophy ofscience (one of: PHI 340 or 440); one-credit writing courses in each of three core areas of philosophy (all of: PHI 494, 495, and 496);and three additional LOG or PHI courses of the student’s choice to meet the minimum 30 hours required.
Minor in Japan Studies
Students who take a Minor in Japan Studies are required to complete with a grade of C or better 18 hours of courses distributed asfollows: Tested language competence through FLJ 202, with at least six hours of Japanese language instruction at NC State at orabove the FLJ 201 level and four of the following cognate courses: EC 470: ENG/FL 394: HI 263: HI 264; HI 472; PS 342; REL 334.With the minor adviser’s approval, additional Japan-related classes may be used to fulfill the cognate course requirement.
Minor in Cognitive Science
Students who take a Minor in Cognitive Science must complete 15 credit hours with a grade of C or better distributed as follows: Twoof the three advanced core courses (two of: PHI/PSY 425, PSY 420, CSC 411), three additional complementary courses chosen fromthe following list for a total of 15 credits: CSC 312, CSC 333, CSC 411, ENG 210, ENG 324, ENG 524, ENG 525, ENG 527, LOG335, PHI 331, PHI 332, PHI 425/PSY 425. PSY 340, PSY 400, PSY 420, PSY 430. Courses from at least three of the four primarydisciplines of cognitive science must be represented in the minor. For purposes of the minor, the primary disciplines are philosophy(including logic), psychology, computer science, and linguistics.
Minor in Philosophy
Students who take a Minor in Philosophy are required to complete with a grade of C or better fifteen hours of courses in selectedfields in philosophy, including a course in the history of philosophy (3 credit hours), a course in normative (ethics and ethics-related)philosophy (3 credit hours), a course other than one in normative philosophy, but not including logic or the history of philosophy (3credit hours).
Minor in Health, Medicine, and Human Values
The Minor in Health, Medicine, and Human Values offers students an opportunity to assess critically a range of issues that arefundamental to the health of individuals as well as of society. From such an understanding, students as citizens will be moreadequately prepared to meet these challenges in both private and public arenas.
Minor in Religious Studies
Students who take a Minor in Religious Studies are required to compete with a grade of C or better fifteen hours of courses inselected fields of religious studies. In order to ensure a wide study of the field, students are required to select at least one course inWestern religious traditions and at least one course in non-Western religious traditions. REL 101 and REL 102 may not be counted inthe minor.
SCHOOL OF PUBLIC AND INTERNATIONAL AFFAIRS
Caldwell Hall, Room 211phone: (919) 515-2481website: spia.chass.ncsu.edu
R. C. Kearney, DirectorA. J. Taylor, Chair of Political ScienceE. O’Sullivan, Chair of Public AdministrationH. Hobbs, Director, Master of International StudiesS. Carey, Director of Advising
Professors: C.K. Coe, D.M. Daley, G.D. Garson, M.S. Soroos, J.H. Svara, J.O. Williams; Professors Emeriti: W.J. Block,W. Holtzman, E.R. Rubin; Associate Professors: J. Greene, C. Griffin, S.H. Kessler, R.S. Moog, E. O'Sullivan, T.V. Reid,R.F. Stephen, J.E. Swiss, A.J. Taylor, M.L. Vasu; Associate Professors Emeriti: J.H. Gilbert, H.G. Kebschull, J.M. McClain; AssistantProfessors: R. Bosworth, J. Brunet, R. Clerkin, M.D. Cobb, B. Nowell, M.J. Struett; Visiting Assistant Professors: H. Hobbs,J.R. Horner, S.K. Strauss; Special Faculty: S.M. Carey, P.M. Pavlik
The Department of Political Science, part of the new School for Public and International Affairs, offers basic and advanced courses inall major fields of the discipline: American government and politics (local, state, and national), public law and criminal justice, publicadministration, comparative politics, international relations and global issues, political theory, and methodology of political science.The department affords opportunities for the study of government and administration to students in other curricula and schools.
Graduate courses in public administration and international studies are available to advanced undergraduates. See the listing ofgraduate degree programs and consult the Graduate Catalog.
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The department provides academic credit for internships with political parties and campaigns, lobbyists, non-profits, and all levels ofgovernment, including the North Carolina General Assembly Legislative Internship Program. Majors in political science withdistinguished academic achievements are annually invited to join the Zeta Epsilon Chapter of Pi Sigma Alpha, the national politicalscience honor society.
Opportunities
A degree in political science is excellent preparation for a number of careers and graduate opportunities. Political science majorsstudy critical issues surrounding such things as international security, public policy, and government practices. They develop real-world skills such as solving problems logically and systematically, working with others in vertically and horizontally organizedarrangements, expressing a position and defending it with corroborating evidence, and writing clear and correct prose. They alsodevelop citizenship and leadership competencies that include the personal obligation to participate in public life. Consequently,political science majors are well-positioned for careers in teaching, the legal profession, criminal justice agencies, state and localgovernment, urban planning, the federal bureaucracy, journalism or in any of the organizations that seek to monitor politicalprocesses or to influence the content of public policy. Private firms also seek managers and public affairs specialists who have aknowledge of the functioning of the political system and of politics in general.
Honors Program
The honors program includes nine credit hours of specialized coursework designed to challenge academically talented majors andallow them to realize their greatest potential as political science students. Required for admission to the program: 3.25 GPA bothoverall and in the major, completion of 9 hours of PS coursework, and completion of PS 371. Majors admitted to the programcomplete a substantial research project in consultation with a faculty honors adviser (6 credit hours). Also required: either one 500level PS course or an honors option 400 level political science course (3 credit hours). Successful completion of the program is notedon the student’s transcript, and at commencement.
Curricula
Bachelor of Arts in Political Science
Major requirements are: 19 hours of core courses that cover major political science sub fields (i.e., American government,international relations, theory, public law and policy, and research methods) as well as courses that develop computer competenciesand an orientation to the discipline; 15 hours of political science electives, 12 of which must be taken at the 300 level or above, andone of which must be a 400 level senior seminar, which includes a substantial research requirement. Grades of C- or better arerequired for courses applied towards the major. At graduation, a minimum GPA of 2.0 is required for all political science coursestaken. For a semester-by-semester guide to the course requirements for the Bachelor of Arts curriculum, including all of theconcentrations described below, see the departmental website at www2.chass.ncsu.edu/pspa.
Students who wish to focus their studies in a specific sub field may elect one of the following concentrations under the Bachelor ofArts program:

American PoliticsThis concentration develops skills that benefit students interested in graduate and professional school, administrativecareers, and business careers that involve government relations and policy. Major requirements are: 21 hours of corecourses; 9 hours of courses specifically related to the study of political processes, institutions, political culture, and politicalevents within the American system.
International PoliticsThis concentration develops skills that benefit students interested in graduate or professional school, careers in governmentservice, inter national organizations, issue advocacy, and businesses with international interests. Major requirements are: 15hours of core courses; 12 hours of concentration electives in regional and world politics; 3 hours of concentration electivesin any political science sub field.
Law and JusticeThis concentration develops skills that benefit students interested in graduate or professional school (particularly lawschool), law enforcement, judicial administration, and careers with agencies involved in the administration of justice. Majorrequirements are: 18 hours of core courses; 12 hours of emphasis electives in either the justice system or law and theory.
Public PolicyThis concentration prepares students for careers with public institutions where they will work with the processes,formulation, implementation, and evaluation of public policy at international, national, state, and local levels. Majorrequirements are: 15 hours of core courses; 15 hours of concentration electives.
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Bachelor of Science in Political Science
Major requirements are 27 hours of political science coursework. At least 6 hours must be taken from each of the following groups:Group A-American politics/or public policy and administration; Group B- international affairs/comparative politics; and Group C-political theory/scientific methods. At least 18 hours of coursework must be at the 300 level or higher. At least 6 hours of courseworkmust be at the 400 or 500 level, including one course that is designated as a senior seminar. Grades of C- or better for courses appliedtowards the major with a minimum GPA of 2.0 for all political science requirements for the Bachelor of Science curriculum. see thedepartmental website at www2.chass.ncsu.edu/pspa.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/cturicula
Minor in Political Science
Minor requirements are 15 hours of political science coursework with grades of C- or better in each course and a cumulative GPA of2.0 for all political science courses. A minimum of 12 hours must be taken at the 300 level or above, including one 400 level seniorseminar. Coursework must cover at least two of the following three groups: Group A- American politics/or public policy andadministration; Group B- international affairs/comparative politics; and Group C- political theory/scientific methods.
Minor in Law and Justice
Minor requirements are 15 hours of political science coursework with grades of C- or better in each course and a cumulative GPA of2.0 for all political science courses. These 15 hours must include: PS 205 (Law and Justice); 12 hours of elective courses, at least oneof which must be a 400 level seminar or a 500 level graduate course in political science. This minor program is designed for studentswho have a special interest in the areas of public law, criminal justice and political theory.
DEPARTMENT OF PSYCHOLOGY
Poe Hall, Room 640phone: (919) 515-2251website: www.ncsu.edu/psychology
D. Gillan, HeadD. H. Mershon, Associate HeadS. A. Lane, Assistant Head, Undergraduate Coordinator
Alumni Distinguished Undergraduate Professors: K.W. Klein. D.H. Mershon; Professor Emeritus: T.E. LeVere; Professors:L.E. Baker-Ward, D.W. Drewes, W.P. Erchul, D.O. Gray, A.G. Halberstadt, T.M. Hess, J.W. Kalat, R.W. Nacoste, D.W. Martin,D.H. Mershon, J.J . Michael, A.C. Shulte, E]. Smith, M.S. Wogalter; Associate Professors: C.C. Brookins, S.A. Lane, M.E. Haskett,K.W. Klein, R. Mitchell, S.B. Pond, M.A. Wilson; Clinical Assistant Professor: P.W. Collins; Assistant Professors: S.B. Craig,P. Martin, C .B. Mayhorn, L. Thompson; Associate Members of the Faculty: C .D. Korte (Interdisciplinary Studies), R.G. Pearson(Industrial Engineering), J.L. Wasik (Statistics); Adjunct Professors: A.D. Hall, J.L. Howard, W. Tornow, L.G. Tomatsky; AdjunctAssociate Professors: B.H. Beith, B.A. Braddy-Burrus, B.F. Corder; Adjunct Assistant Professors: J.W. Fleenor, C.L. Kronberg,C.E. Lorenz, S.N. Palmer, B.H. Rogers; Professors Emeriti: J.C. Johnson, H.G. Miller, S. Newman, P.W. Thayer; AssociateProfessors Emeriti: J.L. Cole, R.F. Rawls
Psychology is one of the basic majors in liberal arts and sciences. Psychologists use the methodology of science to study humanbehavior and experience. A bachelor’s degree in psychology forms an excellent foundation for careers in business and government,as well as enhancing life skills such as parenting and human social interaction. Students can also use this degree as an entry intofurther education leading to an advanced degree in applied or experimental psychology, or to such fields as law, medicine, business orsocial work. There are two programs for undergraduate majors in psychology: The General Option (PSY) and Human ResourcesDevelopment (HRD). Each emphasizes different aspects of psychology. Separate descriptions of these programs are included in thenext section.
Curriculum in Psychology - General Option
The General Option is oriented toward the student who wants a broad understanding of the types of problems with which psychologyis concerned and the ways in which psychologists approach and attempt to solve these problems. Curriculum requirements in theGeneral Option are sufficiently flexible for students to concentrate, if they wish, in another area of study as well as psychology, andthereby prepare themselves for a variety of careers or professional programs. By wise choice of elective courses, a student canprepare for medical, legal, business, or education graduate training, while at the same time acquire a basic background in the socialsc1ences.
Human Resource Development
The Human Resource Development (HRD) Option is designed to provide a groundwork of skills and experience for students whowish to enter human service careers with a B.A. degree. With appropriate curriculum modifications, the program can also provide asound background for students who wish to go into advanced degree programs in psychology, management, personnel, social work.counseling, guidance, education, and other areas. Students interested in graduate school should confer with their advisers in order toplan an appropriate course of study.
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The HRD Option focuses on enabling students to gain direct experience in the areas in which they would like to work. HRD studentsdevote a semester to learning principles and skills related to working with human problems, and subsequently each HRD studentspends a semester working part-time or full-time in a job related to his/her own area of interest. The HRD Option accepts a maximumof 20 students each year. Interested students already in the general option can apply for admissions to HRD during the fall semester oftheir sophomore or junior year. Further information about the HRD option is available through the Department of Psychology office.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Honors Programs
Honors tracks reside within the General Option and the Human Resource Option. The goals of the programs are to provide acurriculum that will expose the most talented majors to a more rigorous set of courses both within and outside of psychology than isrequired of standard undergraduate tracks and to provide them some pre-graduate school experiences. In addition, the programprovides Honors students a close working relationship with individual faculty in research and data collection. By these means,Honors students develop transcript records attractive to graduate schools and are formally recognized for their superior achievement.To be eligible for admission, students must complete a minimum of 45 semester hours of course work (at least 15 at NC State) andhave a grade point average of 3.25 or better. Additional details as to admission and requirements are available from the Department ofPsychology.
All undergraduate majors are members of the Psychology Club, which provides a number of enrichment activities, includingsponsorship of the Carolinas Psychology Conference. One of the largest undergraduate conferences in the United States, it is heldannually in cooperation with Meredith College and other Cooperating Raleigh Colleges. There is also an active chapter of Psi Chi,the national psychology honor society, which provides enrichment to the program.
Minor in Psychology
The Department of Psychology offers a minor in psychology to majors in any field except psychology. To complete the minor,eighteen hours of courses are required, six of these hours in the basic science of psychology, and nine in the applied aspects ofpsychology. PSY 200 is a required prerequisite. All must be passed with a grade of “C” or better. To be eligible for the psychologyminor, students must have passed PSY 200 with a grade of “B-” or better and must have passed BIO 105/106 with a grade of “C” orbetter. The student must also have an overall GPA of 3.0.
Minor in Cognitive Science
The Departments of Psychology and Philosophy and Religion offer an interdisciplinary minor in cognitive science. The minorprovides a general introduction to contemporary interdisciplinary research within the framework of the “computer model” mind, andoffers the student the opportunity for in-depth study of selected topics of such as the nature ofhuman information processing, and theacquisition and use of machine intelligence.
To complete the minor, 15 hours are required, distributed as follows: PSY 420 (Cognitive Processes); PSY 340 (Ergonomics) or PSY744 (Human Information Processing); PHI 331 (Philosophy of Language); PHI 332 (Philosophy of Psychology); PHI/PSY 425/525(Introduction to Cognitive Science).
DEPARTMENT OF SOCIAL WORK
2806 Hillsborough Streetphone: (919) 515-2492
J. Pennell, HeadC. E. Waites, Associate HeadL. Williams, Director of Field EducationT. Hancock, Program DirectorC.E. Waites, Graduate Program Director
Professor: J. Pennell; Associate Professors: C.E. Waites (Graduate Program Director), T. Hancock (BSW Program Director); ClinicalAssociate Professors: L.R. Williams, J. Wells; Assistant Professor: N. Ames, W. Casstevens, M. Leach, J. Taliaferro; BSW AdvisingCoordinator: N. Outlaw
The Department of Social Work offers the Bachelor of Social Work (B.S.W.) degree, which is fully accredited by the Council onSocial Work Education. Students complete a curriculum based on the liberal arts that incorporates a professional foundation,including social work practice, human behavior and diversity, community social services, social policy, and research methods.Optional courses offer opportunities to study in depth various social work practice areas such as child welfare, aging, health care,addictions recovery, African American families, and school social work. Students will complete preprofessional placements and a480-hour field placement in a social service setting. A minor in Social Work is available.
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The purpose of the Department of Social Work is to prepare students for entry-level professional practice in social work or foradvanced graduate-level academic work. The curriculum is a liberal arts base that includes English, literature, history, naturalscience, math and statistics, foreign language, philosophy, social sciences, physical education, and free electives. Forty-nine hours ofcore social work courses and 3 hours of social work electives complete the 121 hour graduation requirement. Enrollment in practiceand field classes is limited to social work majors, and no credit towards the social work degree is given for student life experiences.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/ctu‘ricula
Opportunities
Social work is an exciting, challenging, and dynamic profession. No matter what the political climate or the changing nature ofpersonal or social need, social workers will be in demand. Social workers are employed in a variety of settings which include healthcare, mental health, services to the aging, child welfare, public welfare, addictions recovery, public schools, developmentaldisabilities, and many other public and private settings. In each of these areas there is recognition for professional preparation, andthe B.S.W. graduate will be prepared to embark upon a career in his or her chosen field. All states, including North Carolina, havelicensing or certification procedures for social work practice. Graduation from the Department of Social Work makes the studenteligible for such licensing or certification.
Minor in Social Work
The minor is designed to familiarize students with the social service system, major social welfare programs, and elements of theprofession of social work. The student takes four required courses and selects one additional course from elective offerings, whichrepresent the contribution of professional social work in a number of settings.
Student Organizations
Baccalaureate Student Social Work Association (BSSWA) is open to all social work majors and provides an opportunity forstudents to socialize and become involved in the professional community outside the school through a wide variety of campus andcommunity activities and aids in maintaining a sense of unity and purpose among the students.
Phi Alpha Honor Society is national honor society for social work students. A B.S.W. student is eligible for membership afterachieving national and local chapter requirements which include having sophomore status, achieving a 3.0 overall grade pointaverage and a 3.25 grade point average in required social work courses, and completing 9 hours of social work courses.
Matriculation into the Professional Degree Program
The social work faculty is committed to helping all entering students evaluate career goals and objectives to ensure that the studentsmeet minimum academic standards; have goals and objectives compatible with the major; and know specifically what the professionof social work is in terms of its philosophy, value base, and fields of practice. The matriculation procedure is intended to strengthenthe student’s certainty regarding career choice and to enhance the student’s focus and sense of purpose in curriculum planning.Specific components of the matriculation procedure include: (1) applicant must be a current social work major; (2) completion with agrade of B- or better in two of the following courses: SW 201, 290, 310, and/or 312; (3) participation in an orientation session; (4)completion of the application to matriculate: and (5) may be asked to have a personal interview with the Department Student ReviewCommittee. The Department of Social Work Student Handbook spells out further details of this procedure, as well as other elementsof the department.
DEPARTMENT OF SOCIOLOGY AND ANTHROPOLOGY
Harrelson Hall, Room 161phone: (919) 515-3180
E. L. Kick, HeadS. C. Lilley, Associate Head and Department Extension LeaderD. A. Curran, Undergraduate AdministratorT.N. Greenstein, Director of Graduate ProgramsS.C. Lilley, Department Extension Leader
Sociology Teaching, Research and Extension Faculty: Goodnight-Glaxo Wellcome Endowed Professor: C.R. Tittle; William NealReynolds Professor: R.C. Wimberley; Alumni Distinguished Graduate Professor: M.D. Schulman; Alumni DistinguishedUndergraduate Professor: V.M. Aldige; Alumni Distinguished Undergraduate Professor: L.R. Della Fave: Professors: W.B. Clifford,T.J. Hoban, E. L. Kick, J.C. Leiter, P.L. McCall, R.L. Moxley, E.M. Woodrum, M.A. Zahn: Associate Professors: M.P. Atkinson,R.F. Czaja, S.M. DeCoster, R.L. Engen, T.N. Greenstein, S.C. Lilley, M.L. Schwalbe, W.R. Smith, M.E. Thomas, M.S. Thompson,R.J. Thomson, K.M. Troost; Assistant Professors: F. Chen, M. Crowley, S. McDonald; Professors Emeriti: E.M. Crawford,T.N. Hobgood J12, R.D. Mustian, L.B. Otto, M.M. Sawhney, M.E. Voland; Associate Professors Emeriti: R.C. Brisson, A.C. Davis,S.K. Garber, P.P. Thompson; Assistant Professors Emeriti: C.G. Dawson; Associate Member of the Faculty: J.R. Thigpen (SeaGrant): Adjunct Professor: A. Thompson (North Carolina A&T State University): Adjunct Associate Professor: C.R. Zimmer (UNC-Chapel Hill). Anthropology Teaching and Research Faculty: Alumni Distinguished Undergraduate Professor: A.L. Schiller;Associate Professors: J.M. Wallace: Assistant Professors: D.T. Case, R.S. Ellovich, S.M. Fitzpatrick, J.K. Jacka, A.H. Ross:Associate Professors Emeriti: G.S. Nickerson, I. Rovner, M.L. Walek
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The Department of Sociology and Anthropology offers introductory and advanced courses in sociology and anthropology coveringthe major subfields of the two disciplines. It also offers supervised fieldwork and practical experiences required for certain curriculain the department.
Aims of the departmental offerings are to provide majors with academic background and experience useful for many careers ingovernment and industry or for pursuing advanced academic work (for a description of the graduate degrees offered by thedepartment, see the Graduate Catalog) and to provide service courses to other students.
The department, jointly administered by the Colleges of Humanities and Social Sciences and Agriculture and Life Sciences, offersseven undergraduate curricula. The five curricula administered by the College of Humanities and Social Sciences are Bachelor ofArts in Sociology, Bachelor of Arts in Criminology, Bachelor of Arts in General Anthropology, Bachelor of Arts in AppliedAnthropology, and Bachelor of Arts in Bioarchaeology.
Honors Program
In this program, outstanding majors pursue an individual program of study involving close working relations with departmentalfaculty. Twelve credit hours of honors courses will allow students to enhance their expertise in sociology and anthropology. Honorscourses combine nine hours of credit in regular and independent study classes with a three-credit honors thesis done in consultationwith a faculty honors adviser.
To be admitted, students must have earned 12 hours in their major and have a 3.25 overall GPA and a 3.25 in the major. To graduatewith Sociology/Anthropology Honors, the student must have a 3.25 GPA overall and in the major. Successful completion of theprogram is noted on the student’s transcript diploma and at commencement.
Bachelor of Arts in Sociology
Sociology studies the behavior and interaction of people as they operate in society. The groups that people form such as families,peers, ethnic groups, and social classes are investigated. The following departmental requirements must be met by all studentsmajoring in sociology: A minimum of 31 hours in the major field including SOC 202, SOC 300; theory, SOC 400 or 401; no morethan three additional credit hours of 200-level sociology courses; and, at least 12 credit hours of 400 level or above sociology courses.Additional electives in sociology may be at the 300 level or above. ST 311 is also required.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula.
Bachelor of Arts in Anthropology
The major introduces students to anthropology with basic and advanced offerings in the subdisciplines of the field. The comparativenature of anthropology is reflected by courses based in a variety of geographical areas. Theory and methods courses are required. Aninternship is required for the applied concentration. Specific curriculum requirements are available online: www.ncsu.edu/curricula.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula.
Bachelor of Arts in Criminology
The Criminology degree seeks to develop a professional orientation that will be relevant both to occupational goals and participationas a citizen in community affairs. Courses provide a general background in the causes of crime and the agencies of criminal justice.More specific areas covered deal with deviance, juvenile delinquency, the court system, correctional facilities, and the like, includingfield placement in an agency of the criminal justice system.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in Anthropology
A minor in Anthropology focuses on the comparative study of human beings, with emphasis on biology and behavior. A flexibleselection of courses (15 credit hours) includes offerings from anthropological subdisciplines such as cultural anthropology, physicalanthropology, archaeology, and linguistics.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula.
Minor in Criminology
The criminology minor emphasizes criminological theory and research. The minor is grounded in sociological theory and methodsand allows students flexibility in the choice of specialized criminological study such as juvenile delinquency, sociology of law,formal institutions of social control, community and crime, and data analysis in criminology, ideology and social justice.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula.
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Minor in Sociology
This minor emphasizes sociological theory and research with substantive applications. The minor builds on theory and methodologyand allows students flexibility in the choice of sub-specialties such as stratification, race and ethnic relations, agriculture,development, work and organization, or the family.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula.
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College of Management
Advances in science and medicine, technology and engineering are continually changing how we live. learn, work, and play. TheCollege of Management’s curriculum provides students the knowledge and skills needed to launch careers in our dynamic globalbusiness community. Graduates will be prepared to seek positions with large corporations, small firms and startups, non-profitorganizations, government agencies, or to start their own businesses. They also may pursue advanced studies in law, professionalaccounting, economics and business administration.
The college’s academic departments provide a wide range of options that enable students to build on their personal interests andstrengths, or to explore new directions. Students may study accounting, information technology, financial management, supply chainmanagement, marketing, sales, economic analysis, human resource management, management information systems orentrepreneurship. Communication skills and computer literacy are integrated in the business curriculum, along with project-based,hands-on learning that provides valuable real-world experience.
Students also gain a strong liberal arts background through electives and special areas of concentration that they may choose from themany options available through NC State’s historically strong academic programs in science, technology, engineering, humanitiesand social science. Dual degree and cross-disciplinary programs are also available, and students are encouraged to participate instudy abroad. internships, and co-op programs.
The College of Management is accredited by AACSB International--the Association to Advance Collegiate Schools of Business.Accreditation brings the college into the select ranks of the best business and management schools in the world.
More than two dozen of the college’s faculty are members of NC State’s Academy of Outstanding Teachers, and many others havebeen honored for their teaching, research and service. Six research groups or teaching initiatives provide opportunities for focusedstudy and applied learning in entrepreneurship, innovation management, supply chain management, and other areas. The faculty isorganized in four departments: accounting, business management, economics, and management, innovation and entrepreneurship.
Degree Programs
The college offers four undergraduate degree programs: BS. in Accounting, BS. in Business Management, and a B.A. and BS. inEconomics. Accounting and business management are professional degree programs.
The BS. in Accounting degree provides a broad business education and a specialization in accounting issues and skills. Studentsdevelop interpersonal, teamwork and problem-solving skills, and learn how to apply technology in the accounting field. Thecurriculum includes financial and managerial accounting, taxation, business law and ethics, auditing and accounting informationsystems. Three concentrations are offered: financial analysis, information systems, and managerial accounting.
Outstanding students completing the Bachelor of Accounting program may choose to apply directly into the Master of Accountingprogram, earning the graduate degree with just one additional year of coursework. Successful completion of the graduate programqualifies them to sit for the Certified Public Accounting exam.
The business management curriculum focuses on core business functions and offers five different concentrations: finance, humanresource management, information systems/information technology, marketing, and operations and supply chain management. Allstudents learn about finance, marketing, strategy, law, operations, human resources and information systems. The curriculumemphasizes computer skills and the application of information technology, teamwork, problem-solving and critical thinking fordecision making.
The economics program provides a broad education in the liberal arts with a specialization in economic theory and application.Students can choose the Bachelor of Arts in Economics Degree, which includes more liberal arts courses, or the Bachelor of Sciencein Economics, which includes a greater focus on mathematics, statistics, and science courses. The program is flexible, and studentscan easily pursue an economics degree and either a minor or even a double major in another area with careful planning.
New freshmen will enter the college as undeclared majors. In their third semester, students will choose which degree program theywant to pursue. Transfer students will enter directly into their chosen degree program.
For those interested in advanced studies, the college also offers graduate degrees: Master of Accounting, Master of Economics,Master of Business Administration and Doctorate in Economics.
Admission to the College of Management
To learn more about admission requirements and how to apply to the College of Management, visitmgt.ncsu.edu/undergraduate/future_students/.
Alexander Hamilton Scholars Program
The Alexander Hamilton Scholars Program is a dual degree program sponsored jointly by the College of Management and theCollege of Humanities and Social Sciences at NC State. Students earn a degree in accounting business management or economics.This specialized program focuses on a specific region of the world and one of its major languages. Students may choose from severalglobal regions.
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Hamilton Scholars participate in special programs designed to increase their exposure to leading-edge management practices,international business, and foreign cultures. These include attendance at lectures and seminars, and participation in corporate toursand field trips, and scholars’ banquets.
Requirements for this program include advanced study in a foreign language, a management capstone course (a business policy andstrategy course or economics seminar) with a strong global orientation, and several additional courses on topics such as internationalrelations, global affairs, and intercultural communication. Each Hamilton Scholar is required to complete at least one internationalexperience lasting a minimum of six weeks.
For more information, contact the Undergraduate Programs Office in the College of Management, 2100B Nelson Hall.
Academic Minors
Students enrolled in other majors at NC State may choose to minor in accounting, business management, economics, orentrepreneurship. See department section for details.
Student Life
Several student organizations provide opportunities for undergraduate students to gain valuable leadership and business experienceand to participate in service and recreational activities. These include the honor societies Beta Gamma Sigma for accounting andbusiness management majors and Omicron Delta Epsilon for economics majors, as well as the following student organizations:Accounting Society, Alpha Kappa Psi (professional business fraternity), Student Ambassadors, American Advertising Federation,Economics Society, Entrepreneurs Club, Business Ethics Society, Institute of Management Accountants, National Association ofBlack Accountants, Peer Leaders, Pre-Law Student Association, Society of African-American Corporate Leaders, Society for HumanResource Management, and Society for Politics, Economics and Law.
Facilities
Nelson Hall, home of the College of Management, has 12 classrooms, the nearly 400-seat Nelson Auditorium, and the EricssonVideo Classroom, as well as six computer labs, two of which are used for teaching. All classrooms are equipped with contemporaryinstructional technology and are upgraded regularly. Nelson Hall is wired for remote access.
Student Services
The College of Management provides comprehensive academic advising selvices to undergraduate students. Faculty Mentors as wellas Professional advisers, located in Office of Undergraduate programs, are available to meet with students. The college also hascareer services staff dedicated to working with our students as they launch their job searches.
Scholarships
In addition to university-wide awards, the college has several scholarships for College of Management majors, primarily for enteringfreshmen. The college reviews all freshmen applicants for admission who may be eligible for scholarships. Upperclassmen areencouraged to contact their academic department, as well as the University Financial Aid office for more information on availabilityof scholarships.
DEPARTMENT OF ACCOUNTING
3102 Nelson Hallphone: (919) 515-2256
F. A. Buckless, Department Head
The accounting program provides education and training to individuals who will pursue careers as professional accountants inbusiness, government, and industry. The Department of Accounting offers Bachelor of Science and Master of Accounting degrees.The Bachelor of Science degree requires the student to specialize in one of three concentrations: Information Systems, FinancialAnalysis or Managerial Accounting. The Master of Accounting (MAC) degree program was developed in response to employmentmarkets for more highly skilled accounting professionals and responds to the American Institute of Certified Public Accountants’mandated ISO-hour education requirement for certification.
The Bachelor of Science degree in Accounting consists of a broad foundation in humanities, social science, science and mathematics;a comprehensive business core; a comprehensive accounting core; and a concentration in a functional accounting area. Studentsdevelop strong communication and team skills. Many courses prepare students to use information technology to solve accounting andbusiness problems.
Opportunities
Accounting systems and the accountants who maintain them are absolutely essential to the functioning of business enterprises of alltypes and sizes, to government at all levels; and to nonprofit organizations. Many career opportunities are available to accountinggraduates. Starting salaries are among the highest of all university graduates, and potential earnings over a lifetime are excellent.
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The accounting profession is organized into three major employment groups:

approximately 60 percent of accountants are employed in business entities;- another 10 percent work in non-business entitiesabout 30 percent are in public practice.
Public accountants offer auditing, tax preparation, and planning and management consulting to individuals, businesses, and otherorganizations on a fee basis. Management or industrial accountants design financial and cost accounting systems and provide theircompanies with financial management, financial analysis, planning and budgeting, product costing, and operational auditing.Governmental units and other not-for-profit entities have informational needs similar to private businesses. Accountants employed bysuch entities perform many of the same functions. Accountants in some governmental agencies, such as the Securities and ExchangeCommission, Internal Revenue Service, and Federal Bureau of Investigation, serve the dual function of auditing and lawenforcement. Certified public accountants (CPAs), certified management accountants (CMAs), certified internal auditors (CIAs), andcertified cost analysts (CCAs) are individuals who, like doctors, dentists, and lawyers, are licensed to practice their profession. Suchcertifications are granted to those accountants who pass a qualifying examination and meet certain accounting experience andeducational requirements.
Curriculum and Degree Requirements
All Accounting majors are subject to the department’s residence requirement of 30 credit hours of course work after being formallyadmitted to the BS. degree program in Accounting (or the BS. in Business Management). In addition, Accounting majors mustcomplete at least 30 hours of major cotu‘ses and at least six of the following courses in residency at NC State: ACC 310, 311, 330,410, 450, and the ACC concentration course (ACC 411, 420, or 440). A “General Policies” statement for all College of Managementmajors is available in the Undergraduate Programs Office, 2100B Nelson Hall. It serves as an addendum to the curriculumrequirements and describes GPA requirements for graduation, residency requirements, suspension policy, required grades in specificcourses, course repeat policy, etc.
Minor
The accounting minor is offered to students interested in gaining a basic knowledge of accounting and an understanding of howaccounting information is used to make rational decisions by individuals, businesses, and society. The minor requires 15 hours ofaccounting courses, which includes ACC 200, ACC 210, ACC 330, and 6 hours in 300- or 400-level ACC courses. It providesfamiliarization with financial accounting, managerial accounting, and income taxation: an understanding that accounting as aninformation system for meastu‘ing, processing, and communicating financial information about economic entities; and anunderstanding of how accounting information allows users to make reasoned choices among alternative uses of scarce resources inthe conduct of business and economic activities.
For additional information, view the curriculum and courses information on the College of Management’s website atwww.mgt.ncsu.edu/undergraduate/cturent.
DEPARTMENT OF BUSINESS MANAGEMENT
2300 Nelson Hallphone: (919) 515-5567
D. Baumer, Department Head
DEPARTMENT OF MANAGEMENT, INNOVATION AND ENTREPRENEURSHIP
1300 Nelson Hallphone: (919) 515-5590
S. Barr, Department Head
Faculty from the departments of business management and management, innovation and entrepreneurship teach students pursuing theBachelor of Science degree in business management. This degree program prepares students for careers in business, government, ornonprofit organizations and for graduate study in business, law, and related fields. The curriculum offers a broad professionaleducation with a specialization in a business field such as finance, human resources, marketing, management information systems,and operations/supply chain management.
The curriculum consists of a broad foundation of humanities, social science, sciences, and mathematics: comprehensive businesscourses; and a concentration in a functional business area. The program emphasizes management in a highly competitive globaleconomy. Students learn to work in teams and develop strong communication skills and learn to work in teams. Many coursesprepare students to use information technology and computers to solve real business problems. Required courses in the major includetopics such as accounting, business strategy, communications, economics, finance, information technology, legal environment ofbusiness, marketing, operations management, organizational behavior, and quantitative methods. Business management students alsocomplete a four-course business concentration
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Opportunities
Graduates of this degree program are prepared for a variety of careers in business or industry, including banking and finance,manufacturing, product development, human resources, IT management, and business analysis. They have the knowledge and toolsto launch new business ideas and succeed in management positions.
Curriculum and Degree Requirements
All Business Management majors are subject to a departmental residency requirement that they complete a minimum of 30 credithours of course work at NC State after being formally admitted to the B.S. degree program in Business Management (or the B.S. inAccounting). In addition, Business Management majors must complete at least 30 credit hours of the major course requirements ofthe degree while in residency at NC State. A General Policies statement for all College of Management majors is available in thecollege’s Undergraduate Programs Office, 2100B Nelson Hall. It serves as an addendum to the curriculum requirements anddescribes GPA requirements for graduation, residency requirements, suspension policy, required grades in specific courses, courserepeat policy, etc.
Graduation Requirements for Honors in Business ManagementCompletion of 12 credit hours of honors course work and achievement of at least a 3.25 overall GPA and at least a 3.25 GPA in allhonors courses completed.
Minor in Business Management
The Department of Business Management offers a minor in Business Management to undergraduates other than those majoring in theB.S. degree in Accounting (ACC). Students majoring in Textile and Apparel Management (TXM) or Agricultural BusinessManagement (ABM) must meet the standard course requirements for the Business Management Minor including at least threecourses (9 credit hours) that are not required courses for their major (or part of a list of alternative courses that meet a majorrequirement). Students must apply for admission to the business management minor program. Visit the College of Managementwebsite for details and print an application.
Enrollment in upper level business management courses is limited.
Minor in Entrepreneurship
The minor in entrepreneurship is open to all undergraduate majors outside the department of Business Management and Accounting.The minor in entrepreneurship helps students become entrepreneurial thinkers and provides them with an understanding ofmanagement principles applied in the unique environment faced by the founders of new business ventures. Students will be wellgrounded in the business planning process and in the process of launching a new venture. Many of the skills and principles thatstudents master also apply to management teams launching new ventures from within existing companies. Experiential learning andinteraction with the entrepreneurial business community are important elements of the courses in the minor.
For additional information, view the curriculum and courses information on the College of Management’s websitewww.mgt.ncsu.edu/undergraduate/current.
DEPARTMENT OF ECONOMICS
4102 Nelson Hallphone: (919) 515-3274
D. K. Pearce, Department Head
The Department of Economics offers Bachelor of Arts and Bachelor ofScience degrees in Economics. An undergraduate program in economicsprepares a student for careers in business and government as well as forgraduate and professional schools.
Economics students can develop their understanding of economic issues ina variety of areas, including financial institutions, international trade andfinance, labor and industrial relations, health care economics, industrialorganization, environmental and natural resource economics, publicfinance, and economic history. An economics degree is attractive to employers because it provides a rigorous analytical training witha broad understanding of the workings of the economic system. Its flexibility also allows students to tailor their education to specificinterests and career goals. An undergraduate degree in economics has long served as the foundation for advanced professionaldegrees in business and law, as well as for graduate study in economics.
Curricula
The Bachelor of Arts in economics is a broad and flexible program of study. The major course work for the Bachelor of Arts ineconomics includes 9 semester hours of economic theory and 10 hours of mathematics and statistics. In addition, students study atleast 18 semester hours of advanced, applied economics. The program provides for substantial flexibility so that students, inconsultation with their faculty advisers, may tailor their studies to their particular interests and long-term objectives.
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The Bachelor of Science in economics puts particular emphasis on training in analytical methods in economics. It differs from theBachelor of Arts by having less emphasis on the liberal arts and greater emphasis on courses in mathematics, science, and statistics.
A “General Policies” statement for all College of Management majors is available at the college’s Undergraduate Programs Office,2100B Nelson Hall. It serves as an addendum to the curriculum requirements and describes GPA requirements for graduation,residency requirements, suspension policy, required grades in specific courses, course repeat policy, etc.
Honors Program
The Honors Program in Economics is designed for academically talented and motivated students who desire a richer educationalexperience than offered in regular courses. The primary goal of this program is to help students develop the ability to apply economicanalysis to a variety of issues of involving choice at the individual, household, firm, and government level. Class size is kept small inhonors sections to accommodate discussion and interaction among classmates as well as the instructor. Students graduating withhonors in economics are well prepared for graduate or professional school as well as for entering the private or public sector jobmarket.
COM Honors Admission to Honor Courses
You may enroll in economics honors courses if you are part of the University Scholars program or if you have completed 30 hours atNC State with an overall GPA of 3.25 or better.
Graduation Requirements for Honors in Economics
To be certified on the diploma as a graduate of the department’s honors program, you must have at least a 3.25 GPA in all economicscourses attempted at NC State and an overall GPA of 3.25 or higher. In addition, you must take the Honors Seminar (EC 490H) andat least two courses from the following list: EC 301H, EC 302H, a Faculty Initiated Honors Option EC course, or a 500 level ECcourse.
If you have questions about the honors program, contact Dr. Michael McElroy.
Minor in Economics
Open to all undergraduate majors outside the Department of Economics, the minor in economics is designed to give students a basicunderstanding of economic analysis, to involve them in applied work in one or more fields of economics, and to introduce them to theapplication of economics to contemporary social issues. The minor in economics is an excellent complement to many majors withinthe university, including political science, statistics, business, accounting, and engineering. To complete the minor in economics,students must take EC 205 (or EC 201), EC 301, EC 302, and two additional economics courses at the 300 level or higher for total of15 semester hours. Please contact the Undergraduate Programs Office in 2100B Nelson Hall for specific information about admissionand other requirements.
For additional information, view the curriculum and courses information on the College of Management’s websitemgt.ncsu.edu/undergraduate/current/course_pages_undergrad.php

150



COLLEGE OF

NATURAL RESOURCES

1022-A Biltmore Hall
NCSU BOX 8001

Raleigh, NC 27695-8001
phone: (919) 515-6191
fax: (919) 513-3496

e-mail: cnr@ncsu.edu
website: www.cnr.ncsu.edu

Robert D. Brown, DeanAdrianna G. Kirkman, Associate Dean, Academic AffairsJ.B. Jett, Associate Dean, ResearchVonda Easterling, Director, Enrollment ManagementThomas Easley, Director, Community for Diversity in Natural ResourcesGreg Robinson, Director, Information and Instructional TechnologyYvonne Lee, Director, Academic and Student Services



College of Natural Resources
The mission of the College of Natural Resources is to improve theuse and stewardship of renewable natural resources. We seek tostrengthen natural resource management, enhance environmentalquality, increase productivity of forest enterprises, expandrecreation and tourism opportunities, and encourage sound regionaleconomic development. To these ends, we provide superiorprofessional education, discover new knowledge, and disseminatecredible and timely information.
The success of our students is our top priority and is accomplishedthrough an unwavering commitment to excellence from allindividuals involved in the educational enterprise. The College ofNatural Resources is a place where the physical, biological andsocial sciences intersect. The interaction of disciplines, all of whichare dependent upon the natural resources base, makes the Collegeof Natural Resources a dynamic, diverse, and exciting place tostudy and to work. Our goal is to provide educational programs,facilities, and services for a population of students, faculty, andstaff that reflect the diversity in culture of our state, our country,and our world. In our college diversity is characterized in manyways, such as the geographic origin, age, gender, ethnic background. the career paths of our students, and the professional disciplinesof our faculty. Faculty, staff, administrators, and students come from the northern, southern, eastern, and western parts of the UnitedStates and from many nations including: Australia, Canada, the Czech Republic, China, Egypt, India, Iran, the Philippines, andothers.

The College of Natural Resources offers students professional and technical curricula that emphasize finding solutions to real worldproblems. Our college consists of students and professionals dedicated to the highest achievement in science-based global foreststewardship, research and development of forest products that raise the standard of living for all people, and recreation that enrichessocieties and cultures through responsible enjoyment of our natural resources. Although interrelated, the three academicdepartments— Forestry and Environmental Resources; Parks, Recreation and Tourism Management; and Wood and Paper Science—draw faculty and students with very different career aspirations. The common thread is the sustainable and wise use of the world’snatural resources.
Students within the College of Natural Resources find an intellectually challenging environment, and an educational community thatis conducive to learning. With the increasing diversity and size of the college’s population, our goal of raising the standard of livingfor all people becomes a realistic and inspiring goal.
Degree Programs
The College of Natural Resources offers programs of study leading to baccalaureate and graduate degrees in the management and useof natural resources, and also offers courses in these areas to students in other colleges. Ten professional curricula are administered inthe college through its Departments of Forestry and Environmental Resources; Parks, Recreation and Tourism Management; andWood and Paper Science. These programs provide a broad education in the biological, physical, and social sciences as well as asound cultural and professional background. Baccalaureate degrees prepare students for careers in the fields of fisheries and wildlifemanagement; forest management; natural resources assessment and management; environmental monitoring and testing; parks,recreation and tourism management; professional golf management; sport management; paper science and engineering;environmental science-watershed hydrology; and wood products.
Graduate degrees offered include Master of Science, Master of Forestry, Master of Natural Resources Administration, Master ofWood and Paper Science, Masters of Parks, Recreation and Tourism Management, and the Doctor of Philosophy. Graduate degreeprograms may be tailored to a variety of specialized and interdisciplinary topics related to the teaching and research activities of thecollege. In addition, a graduate certificate in Graphical Information Systems is available to NC State students who wish to developrecognized academic credentials in the GIS area. Applicants should consult the Graduate Catalog for additional information aboutthese programs.
Student Activities
Each department in the college has a student curriculum club and/or student chapter of the appropriate national professionalorganization. All of these organizations provide opportunities for professional development, for interaction with faculty and otherstudents, and for participation in local, regional, and national student and professional activities. Student representatives from eachorganization and curriculum serve on the College of Natural Resources Council. The Council provides overall coordination forstudent activities, allocates funds for student activities, and oversees production of the Pinetum, the College of Natural Resourcesstudent yearbook.
CNR Ambassadors
The CNR Ambassador Program highlights the “student face" of the college. The group is composed of leaders from each program inthe college, following a college-wide nomination and selection process. Their activities include representing the college in manyways, ranging from mentoring freshmen to working with prospective students, through shadowing experiences, phone calls and
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campus tours. In addition the Ambassadors represent their programs and the college to outside visitors. such as the Board of Trustees.Foundation officers, and others who would like to know about the CNR student experience at NC State.
Facilities and Laboratories
In addition to standard classrooms and teaching laboratories, the College of Natural Resources has a unique complex of indoor andfield facilities that are utilized in the academic programs. Computer facilities include a general computer lab. two labs withcomputers and workstations for disciplinary applications such as geographic information systems and remote sensing. a high-tech“collabratory” designed especially for student team project work. and access to the university computer network. Also available areseveral different analytical and biotechnology facilities. a photo interpretation lab. an extensive herbarium. and a wood samplecollection. About 95.000 acres of forestland are available for field instruction and research at Chowan Swamp. Bull Neck Swamp.Goodwin Forest. Hill Forest. Hofmann Forest. Hope Valley Forest. Hosley Forest and Schenck Forest. Slocum Camp. the site of theannual forestry and wildlife camps at Hill Forest. contains classrooms. dining facilities. and student and staff housing. Specializedpilot plant laboratories unique to wood and paper science are contained in the Hodges Wood Products Laboratory and the Reuben B.Robertson Pulp and Paper Laboratory. Equipment in the Hodges Laboratory includes computer controlled woodworking machinery.dry kilns. veneer lathe and numerous other items required to convert wood into products. The Robertson Laboratory is a 50.000 sq. ft.facility. which contains laboratories and modern pulping and paper making equipment dedicated to teaching and research activities.Examples of equipment are secondary fiber recycling equipment. a thermo-mechanical pulping unit. a pilot-scale paper machine.process control equipment. paper testing laboratory. and pulping digesters.
Fields of Instruction and Work Experience
All curricula in the college have strong components of hands-on field and laboratory instruction and experience. and all either requireor strongly recommend on-the-job work experience. All students are required to complete the equivalent of one or more of thefollowing summer activities: camp. internship. practicum. and work experience. The Forest Management and Fisheries and Wildlifecurricula both have required summer camps. Undergraduates enrolled in Parks. Recreation and Tourism Management complete a 9-week internship immediately following the completion of the junior year. All Paper Science majors complete a 12 week internship inan industrial setting approved by the college. Wood Products students attend a summer practicum following the freshman year andare required to complete a summer internship in the industry. Students in all curricula may also participate in summer jobs and thecooperative education program to gain work experience.
Outdoor and other practical laboratories are a regular part of some courses. In other courses. field instruction may include longer trips(often on weekends) to privately owned businesses and industries. governmental agencies. state and federal forests. and wildliferefuges.
Honors and Scholars Programs
The College of Natural Resources participates in the University Honors Program. the University Scholars Program. and the Womenin Science and Engineering (WISE) Program in which exceptional new students (freshman or transfer) are selected for specialcourses and activities that provide an expanded educational experience.
The College of Natural Resources also offers a disciplinary honors program. which offers the opportunity for advanced students withoutstanding records to enhance the depth of study in their major field. Students with an overall GPA of 3.0 or better and a major GPAof 3.25 or better are invited to participate in the Honor’s Program. Students must have at least 40 hours of credit. Honors studentsdevelop more rigorous programs of study. frequently taking advanced courses in mathematics. science. or social science. or graduatecourses in the chosen curriculum. With the adviser’s consent honors students may substitute preferred courses for normally requiredcourses in order to develop strength in special interest areas. Honors students are required to undertake a program of independentstudy. which can involve a research problem or special project during their junior or senior year. and they must participate in thesenior honors seminar.
Two honor societies in the College of Natural Resources promote and recognize academic excellence: Xi Sigma Pi (for majors withinthe Forestry and Wood & Paper Science) and Rho Phi Lambda (for recreation majors). Advanced undergraduate and graduatestudents with high academic achievement are invited to become members of these societies. High achieving forest management andnatural resources students are also eligible for recognition by two agriculture honor societies. Alpha Zeta and Gamma Sigma Delta.All students are also eligible for recognition by the campus-wide honor societies.
Gifford Pinchot Scholars Program
The Gifford Pinchot Scholars Program. a joint program with the College of Humanities and Social Sciences. follows the modelestablished by the Jefferson. Franklin. and Whitney Programs. Academically talented students may pursue simultaneously a BS.degree in Forest Management through the College of Natural Resources and a B.A. degree through the College of Humanities andSocial Sciences. The Pinchot Scholars Program is limited to a small number (10 or fewer per year) of highly qualified and motivatedstudents. Scholarship support is available to some participants in the Pinchot Scholars Program.
Pinchot Scholars follow the requirements for the BS. in Forest Management (with one exception: the physics sequence PY 211-212is not required). For the B.A. degree. they follow a 30-hour major concentration in interdisciplinary studies. Included in this majorare two core requirements: IDS 340 Perspectives in Agricultural History (3 credits) and IDS 498 Senior Thesis (3 credits).Participants also complete an additional IDS seminar (1 credit). In addition. Pinchot Scholars complete all the general educationrequirements for a B.A. degree in the College of Humanities and Social Sciences. A total of 155 credit hours are required for thedouble degree. which students can complete in four and a half years.
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This interdisciplinary studies major places forest management in the context of cross—cultural perspectives, global issues, and publicpolicy. The exact set of courses that will constitute the major will be determined by the student in consultation with their advisorygroup, subject to the approval of the Interdisciplinary Studies Committee. Each student is assigned an advisory group consisting of anacademic adviser from each college, plus a mentor from the forest industry. Pinchot Scholars also participate in existing cooperativeactivities with other double-degree program scholars. For more information, contact the Associate Dean for Academic Affairs,College of Natural Resources, 1022-N Biltmore, Box 8001 or the Assistant Dean for Undergraduate Academic Affairs, College ofHumanities and Social Sciences, 106 Caldwell, Box 8101.
Scholarships
The College of Natural Resources administers a large program of academic scholarships that is separate from the University MeritAwards Program. About 170 academic scholarships (ranging from $1,000 to $10,000 per year), renewable annually, are awarded inseveral program areas to entering freshmen and transfer students. The appropriate departments accept applications, and based onacademic excellence and leadership award the scholarships administered through the North Carolina Forestry Foundation and thePulp and Paper Foundation.
Computer Competency
Extensive use of computers and workstations is incorporated throughout all curricula of the College of Natural Resources. Studentsare expected to use the computer for increasingly complex class assignments and for the preparation of papers and reports.Computing resources are available for student use in the college and elsewhere on campus, but many students find it more convenientto purchase a personal computer. Questions about such purchases should be directed to the Associate Dean for Academic Affairs orthe appropriate departmental curriculum coordinator.
International Activities
Students in the College of Natural Resources are exposed to the international dimensions of their programs in a variety of ways.Many faculty members regularly travel abroad and a number are active in major projects in foreign countries, including aninternational cooperative research project concentrating on Central American and Mexico and a faculty exchange program withSweden. With that faculty experience, the international aspects of many topics are covered in core courses, and several electiveundergraduate and graduate courses focus specifically on the international dimensions of natural resource management. In addition,many international students enroll in the college with as many as 21 different countries represented in recent years. There are also in-the-major study abroad opportunities, which are led by CNR faculty, and which range from two-week trips to five—week summersessions. There is also scholarship support to help students take advantage of international job opportunities.
DEPARTMENT OF FORESTRY AND ENVIRONMENTAL RESOURCES
Jordan Hall, Room 3119phone: (919) 515-2891
B. Goldfarb, HeadJ. P. Roise, Director of Undergraduate ProgramsR. C. Abt, Director of Graduate Programs
Distinguished University Professor: E.B. Cowling: Alumni DistinguishedUndergraduate Professors: G.B. Blank, R.B. Braham, R.A. Lancia; CarlAlwin Schenck Professor: H.L. Allen; Edwin F. Conger DistinguishedProfessor: R.R. Sederoff; Professors: R.C. Abt, H.L. Allen, R.B. Braham,R.I. Bruck, V.L.C. Chiang, E.B. Cowling, F.W. Cubbage, P.D. Doerr,W.S. Dvorak, E.C. Franklin, D.J. Frederick, B. Goldfarb, J.D. Gregory,A.E. Hassan, J.B. Jett, S. Khorram, R.A. Lancia, R. Lea, S.E. McKeand,J.P. Roise, R.R. Sederoff; Research Professor: V.P. Anej a: ProfessorsEmeriti: A.W. Cooper, C.B. Davey, R.C. Kellison, B.J. Zobel; AssociateProfessors: H.V. Amerson, R.E. Bardon, G.B. Blank, M. Buford, B. Bullock,H.M. Cheshire, L.J. Frampton, G.R. Hess, G.R. Hodge, E.M. Jones, L. Li,C.E. Moorman, D.J. Robison, T.H. Shear, E.O. Sills, T.A. Steelman,A.M. Stomp, S.T. Warren, R.W. Whetten; Associate Professor Emeriti:L.G. Jervis, R.J. Weir: Assistant Professors: J. Collazo, B.L. Conkling,C. DePerno, D.W. Hazel, F. Isik, J. King, S.E. Moore, S.A.C. Nelson, E.G. Nichols, L.M. VanZyl: Research Associate Professor:S. Pattanayak: Research Assistant Professors: J. Phelan, G. Catts, J. Coulston, R.H. Schaberg, Lecturers: J .L. Cox, T.H. Litzenberger,L. Taylor; Associate Members of the Faculty: P.T. Bromley, W.J. Fleming, L.F. Grand (Plant Pathology), R.A. Powell, T.R. Simons(Zoology), H.A. Devine, L. Gustke, R. Moore, BB. Wilson (Parks, Recreation and Tourism Management), F.B. Hain (Entomology),L.E. Hinsley (Horticultural Science), Susan McNulty (USDA), E.A. Wheeler (Wood and Paper Science)
The undergraduate program of the Department of Forestry and Environmental Resources prepares students for professionalchallenges, personal growth, and a lifetime of service as managers of renewable natural resources. The curricula endeavor to producewell-educated forestry and natural resources graduates who have the basic knowledge, skills, flexibility, and attitude needed forsuccessful professional performance in a wide variety of career opportunities. Graduates will be prepared to face the challenges ofcompeting uses of natural resources and the environment, and the pressures for increasing production of goods and services fromnatural ecosystems while maintaining their quality for future generations.
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The Department of Forestry and Environmental Resources strives to enroll and graduate a high-quality culturally and racially diversestudent body to enhance the diversity and richness of forestry and natural resources professionals. Its academic curricula are enrichedby out-of—class contacts among students, faculty, and practicing professionals, which promote a sense of professionalism andprofessional community. Gaining practical experience is encouraged through participation in summer employment, internships, andthe cooperative education program.
The department has six Bachelor of Science programs: Forest Management, Natural Resources Ecosystem Assessment, NaturalResources-Policy and Administration, Fisheries and Wildlife Sciences, Environmental Sciences-Watershed Hydrology, andEnvironmental Technology. The Forest Management curriculum provides the broad-based forestry education needed for directemployment into positions in a wide variety of forestry or forestry-related organizations. The Natural Resources curricula providemore generalized, interdisciplinary programs in natural resources management that focus on the area indicated in the culriculumtitles. The Fisheries and Wildlife Sciences curriculum provides specialization in biological sciences and management needed by non-profits, governmental agencies, and industries. The curriculum in Environmental Sciences Watershed Hydrology focuses on thespecialized area of hydrologic science and watershed management. The Environmental Technology curriculum provides broad-basedand applied skills for the assessment and management of society’s impact on the environment.
Instruction and practice in communications skills (both writing and speaking) are integrated into the required forestry (FOR) coursesthroughout the Forest Management curriculum and to a lesser extent in natural resources (NR) courses of the Natural Resourcescun‘iculum, and in several of the professional courses of the Environmental Sciences Watershed Hydrology, EnvironmentalTechnology, and Fisheries & Wildlife Sciences curricula. The communications-across-the-c1nriculum program produces graduateswho are highly competent and confident in the communication skills needed by successful natural resource managers andenvironmental sciences professionals.
The use of computers is integrated into all of the curricula in the department. Practical assignments on the use of computers as a toolin natural resource management are integrated into many of the advanced courses. The curriculum in Environmental SciencesWatershed Hydrology, in particular, has a very heavy emphasis on computer applications (including programming) throughout thegeneral math and science courses as well as the advanced professional courses.
Information on department programs may be obtained by contacting Ms. Vonda Easterling, College of Natural Resources RecruitingCoordinator, NCSU, Box 8001, Raleigh, NC 27695-8001, phone (919) 515-5510 or Dr. Joseph P. Roise, Director of UndergraduatePrograms, Department of Forestry and Environmental Resources, NCSU, Box 8008, Raleigh NC, 27695-8008, phone (919) 515-7783, e-mail: joe_roise@ncsu.edu.
Scholarships
The Department of Forestry and Environmental Resources annually awards four types of scholarships that are available to freshmen,transfers, and advanced students: Academic, Forestry & Wildlife Summer Camp, Industrial and Work-Study. About 40 AcademicScholarships varying between $4000 and $7000 are awarded annually in May for the following academic year and are renewableprovided that superior progress is made toward a degree. Timber sales from the James L. Goodwin and Hofmann forests and nineteenendowments provide these awards: T. Clyde and Sally Watts Auman, Bartlett Tree Service, William J. Barton and Alexander Calder,Jr., John M. and Sally Blalock Beard, Class of 1960, Fenton P. Coley, Edwin F. Conger, Crescent Resources/Duke Power, Robert E.Dorward, Hare/Hofmann/Huff, J .P Ha1per/T.G Harris/Chesapeake C01poration, Sam Hughes, G. Jackson, Philip Jackson, Larry andElsie Jervis, RB. and Irene Jordan, Leonard Kilian/National Association of State Foresters, William R. Poole, Thomas Quay, Donaldand Jean Steensen, Jonathan Wainhouse, and Camp Younts.
Eight scholarships support students attending forestry or wildlife summer camps. Each award provides $500-$1000. Six endowmentssupport these awards: Ralph C. Bryant, Carteret County Wildlife Club, Hare/Hofmann/Huff, Victor W. Herlevick, and Maki-Gemmer—Johnson.
Three Industrial scholarships are available each year. In addition to cash awards of $2000 - $4000, the Industrial Scholarshipsprovide practical work experience with industrial forestry organizations. Industrial Scholarships are supported by grants from CanalWood Corporation. Georgia Pacific Corporation, and Squires Timber Company.
Approximately 15 Work—Study Scholarships are awarded each year, generally to juniors and seniors. Work-Study Scholarships,currently at $3600 each, carry a work requirement, which is usually satisfied by assisting with operational activities on the collegeforests. This requirement means that recipients must be advanced students with some field skills. Four endowments provide theseawards: Biltmore Forest, James L. Goodwin, George K. Slocum, and Dan K. Spears.
Scholarship applications or questions should be directed to Dr. Richard Braham. Scholarship Coordinatorphone: (919) 515-7568, fax: (919) 515-8149, e-mail: richard_braham@ncsu.edu.
Cooperative Education, Internships, and Summer Work Experience
Practical work experience is an important component of the professional degree programs in the Department of Forestry andEnvironmental Resources. Experience may be gained through participation in the Cooperative Education Program, summer work,and internships The department has close ties with employers in forestry, wildlife, and natural resources and provides placementassistance for the work experience programs. The Fisheries and Wildlife Sciences Program offers summer internships with researchfaculty and others across the state. The Cooperative Education Program, which requires a minimum 2.25 GPA after at least one yearof study (many employers require a higher minimum), involves alternating semesters or summer periods on the job with semesters oncampus for classes. A total of 12 months of work experience is required. Students who successfully complete the co-op program are
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in high demand by employers. Interested students should contact the department placement officer, Mr. Joseph Cox, phone: (919)515-7576, fax: (919) 515-8149, e-mail: joe_cox@ncsu.edu.
Dual Degree Programs
Students enrolled in one of the department’s degree programs who have a strong interest in another degree topic may obtain a secondbaccalaureate degree in addition to the primary one. Such dual degree programs may be designed to provide a broader base in arelated technical field such as wood products or soil science, or to broaden the student’s knowledge and skills in a supporting fieldsuch as business, economics, sociology, or political science. Joint programs require coordination of the courses required in bothcurricula and the additional time required to complete them depends on the similarity between the curricula and the use of electives inone to satisfy required courses in the other. One to several extra semesters may be required to complete two degrees but expandedemployment opportunities are a definite benefit.
Transfer Students
The Department of Forestry and Environmental Resources accepts NC State students as on-campus transfers, as well as students withgood academic records from other accredited colleges and universities. Students at community colleges or other baccalaureateinstitutions who plan to transfer to one of the department’s degree programs should closely follow the desired curriculum by takingequivalent courses. Only equivalent courses will be credited to the appropriate degree program after enrolling at NC State, and thetime required to complete the degree will depend on the courses remaining in the degree track. Students applying for the ForestManagement curriculum must have at least 30 credits equivalent to those in the freshman and sophomore years and must transfer inthe fall of the sophomore year in order to complete the courses required for summer camp. Formal articulation agreements exist withthe four forestry programs at North Carolina community colleges and those students do not need to attend Summer Camp. Questionsabout transfer procedures, admissions criteria, or courses should be directed to Dr. Joseph P. Roise, Director of UndergraduatePrograms, phone: (919) 515-7783, e-mail: joe_roise@ncsu.edu.
Curriculum in Forest Management
The curriculum in Forest Management is a professional program accredited by the Society of American Foresters that has long beenranked as one of the best among the 50+ such programs in the country. The Forest Management curriculum satisfies the educationrequirements to become registered (licensed) by the North Carolina State Board of Registration for Foresters. With a rigorous mathand science base, the curriculum produces graduates with a broad education in natural sciences, humanities and social sciences,communications skills, computers, and the technical knowledge and skills needed for sound management of the multiple resources ofnatural and managed forest ecosystems. Preparatory courses in the freshman and sophomore years are followed by the 9-weekforestry summer camp where the woods knowledge and field skills that are essential for all foresters are acquired. Core courses of thejunior and senior years focus on forest ecosystem processes, applied economics, operational practices in the forest standmanagement, measurement and analysis of forest stand components, policy issues in natural resource management and themanagement decision-making tools and skills needed to develop and implement forest management plans.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/ctn‘ricula
Concentrations
The Forest Management curriculum allows some specialization through 18 hours of coursework in one of the followingconcentrations.
Forest BusinessDesigned for students interested in the financial aspects of forestry, especially wood procurement and economics.
Forest BiologyDesigned for students interested in a more broadly based education more suitable for admission to graduate school.
Forest ManagementDesigned for students interested in general forestry ranging from land management to wood procurement.
International ForestryDesigned for students interested in the global dimensions of forestry.
Urban ForestryDesigned for students interested in community forestry in urban settings.
Related FieldsDesigned for students interested in obtaining a minor in a related discipline especially economics, entomology, horticulture, soils, orparks and recreation.
Forestry Summer Camp
An intensive, full-time, 9-week summer camp with training in the Coastal Plain, Piedmont, and Mountain regions of North Carolinais required in the Forest Management curriculum. The camp is based at the college’s Hill Demonstration Forest with trips taken to
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other regions. Students take summer camp after the sophomore year and earn 9 semester credits in courses that provide a base ofknowledge and skills for the advanced courses in the junior and senior years.
Opportunities
Graduates in Forest Management are in high demand by state and federal land management agencies, forest products companiesgrowing wood as a raw material, investment firms and insurance companies with land ownership portfolios, state forestry andagriculture extension services, the Peace Corps, environmental and wetland consulting firms, wood procurement companies, nurseryand landscape management firms, and environmental organizations. After several years of experience, many graduates start their ownbusinesses in forestry and land management consulting. Some graduates continue their education in graduate school to specialize in awide variety of forestry and related programs.
Minor in Forest Management
The Forest Management minor is open to all undergraduate degree students at NC State, except majors in Forest Management, whoare interested in learning the basics of the structure and functioning of forest ecosystems and the policies and practices of forestmanagement. The minor will be useful to students in related career fields that wish to have a better understanding of the scientific andpolicy issues involved in the sound stewardship of the nation’s forests. The minor will also be useful to students who may beresponsible for management of natural resources or interacting with foresters.
The minor in Forest Management requires a minimum of 15 credit hours, in one of two options, either FOR 172, FOR 212, FOR 252and 6 hours of electives: or FOR 172, FOR 212 and attend forestry summer camp. Students who wish instruction and field experiencein forestry technical skills should choose option 2 and attend Forestry Summer Camp. For additional information, contact Dr. JosephP. Roise, Director of Undergraduate Programs phone: (919) 515-7783.
Minor in Wetland Assessment
The Undergraduate Minor in Wetland Assessment is an interdisciplinary,interdepartmental minor that is designed to provide the requisite knowledgeof skills needed for entry-level competence in wetland delineation andassessment. The soils, hydrology, and plant identification courses of theminor build the scientific background and skills needed to understand thestructure and functions of wetland ecosystems and to apply assessmentprotocols. The capstone course, NR 421 Wetland Assessment, Delineation,and Regulation, focuses on further development of knowledge and skills inapplying wetlands assessment, delineation, and regulation procedures. TheUndergraduate Minor in Wetland Assessment consists of 17 credit hours. BO405 and FOR (NR) 420 are prerequisites of NR 421, and therefore, must becompleted before enrolling in NR 421.
Curricula in Natural Resources
The two natural resources curricula offered by the Department of Forestry and Environmental Resources are components of thecampus-wide baccalaureate degree program in Natural Resources. The curricula are designed to produce natural resourcesprofessionals with a broad interdisciplinary background coupled with a specific focus in natural resources management. The NaturalResources curricula begins with a common introductory course, NR 100, continue the program in a common junior course, NR 300,that focuses on natural resources measurements, and compete the program with a senior course, NR 400, that focuses on naturalresource management. These common courses will highlight the integrated nature of a broad field and provide experience in theimportant professional practice of working together in interdisciplinary teams.
The curriculum in Natural Resources Ecosystem Assessment produces graduates who have the knowledge and skills needed toinventory and describe the characteristics of natural ecosystems and evaluate the impacts of management practices. Ecosystemassessment or environmental impact assessment is an extremely important and somewhat specialized arena in the environmental fieldthat requires individuals who understand ecosystem structure and processes: who can identify, measure, inventory, and describeecosystems: and who can apply standard evaluation and classification systems such as wildlife habitat evaluation procedures and thefederal wetland delineation criteria. To the strong science base of the core, advanced courses in sampling and measurements,vegetation, soils, hydrology, and wildlife and fisheries is added. Many of the 400-level courses also address techniques and issues ofnatural resource management.
The curriculum in Natural Resources Policy and Administration will produce graduates who have the knowledge and skills tomanage natural resources programs in a variety of settings and organizations with an emphasis on public agencies. The advancedcourses of the curriculum provide a broad background in economics, policy, government, public administration, and naturalresources management. An economics track begins with introductory microeconomics and culminates with environmental economicsand public finance. Cotn‘ses in government and public administration provide in-depth knowledge of how public institutions work.Courses in forestry, wildlife and fisheries, and outdoor recreation provide techniques of managing natural ecosystems for varioususes. A common thread of how public policy on natural resources is influenced and developed runs through many of the coursesalready noted and culminates in two senior courses that focus on policy. For information on entrance requirements, contact theprogram coordinator: Dr. George Hess, Department of Forestry and Environmental Resources, NCSU, Box 8002, Raleigh, NC27695-8002, phone: (919) 515-7437, fax: (919) 515-8149, e—mail: george_hess@ncsu.edu. Specific curriculum requirements areavailable online: www.ncsu.edu/registrar/curricula
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Opportunities
Graduates of the Natural Resources Ecosystem Assessment cturiculum are needed in a wide variety of public agencies, non-governmental organizations, and private companies. The US. Environmental Protection Agency, the US. Army Corps of Engineers.the US. Fish and Wildlife Service, the NC. Division of Water Quality, and county and city governments employ graduates to helpmanage compliance with county, state, and federal environmental regulations, particularly wetlands and protected species. Non-governmental organizations and private engineering and environmental consulting firms employ graduates to prepare habitat maps,environmental impact statements and assessments, delineate wetlands, and conduct searches for threatened or endangered plant andanimal species. The broad background in natural resources provided by this curriculum also provides a strong base for studentsinterested in graduate school or environmental law.
The curriculum in Natural Resources Policy and Administration is designed to produce administrators and managers for publicagencies and private organizations that are involved with management, administration, policymaking, preservation, or regulation ofnatural resources. Examples are the USDI National Park Service, the US Environmental Protection Agency, the US GeologicalSurvey, state and local government agencies, and not-for-profit environmental organizations. The broad background in govemment,economics, policy, and natural resource management also provides a strong base for students who wish to pursue a graduate programin natural resources economics and policy.
Curriculum in Environmental Sciences/Watershed Hydrology
Hydrology is the science of water that is concerned with the origin, circulation, distribution, and properties of the waters of the earth.Watershed hydrology is the application of that science to the study of the storage, movement, and quality of water in the context ofthe natural landscape unit, the watershed, and the effects of human’s activities on that water. The curriculum in EnvironmentalSciences— Watershed Hydrology produces graduates who have the knowledge and skills needed to analyze the hydrologicfunctioning of watersheds, to plan and implement watershed management practices, and to deal with the ecologic, social, political,and economic aspects of water resources problems. The Environmental Sciences core provides a strong education in the basicphysical, biological, and mathematical sciences; the humanities and social sciences; and the structure and functions of naturalecosystems. Advanced cotu‘ses of the concentration in Watershed Hydrology focus on hydrologic processes in watershed;applications of hydrology in environmental management; skills of measurement, analysis, and communication; and computerapplications. For information on entrance requirements, contact the program coordinator: Dr. James D. Gregory, Department ofForestry and Environmental Resources, NCSU, Box 8008, Raleigh, NC 27695-8008, phone: (919) 515-7567, fax: (919) 515-6193,e-mail: jim_gregory@ncsu.edu
Specific curriculum requirements are available online: www.ncsu.edu/registrar/ctu‘ricula
Opportunities
The increasing stresses on water resources resulting from population growth maintains the demand for hydrologists in a variety ofcareer positions. Hydrologists are needed in research, technical, environmental assessment and management positions in a variety offederal and state agencies and private organizations. The Environmental Sciences, Watershed Hydrology curriculum meets thecriteria of the US Office of Personnel Management for the position of Hydrologist. Graduates are qualified to serve as hydrologists infederal agencies such as the US Geological Survey, US Forest Service, US Army Corps of Engineers, and the USDA SoilConservation Service. State agencies such as the Office of Water Resources and the Division of Environmental Management are alsoexcellent sources of employment. In the private sector, hydrologists are needed by environmental consulting firms and environmentalorganizations and by companies that own and manage large areas of forested, agricultural, or urbanized land. The rigorous scientificand quantitative background in the field of hydrology in this curriculum also provides excellent preparation for students who wish topursue a graduate program in water resources.
Curriculum in Environmental Technology
Environmental Technology focuses on the assessment of impacts to the environment and the technology for managing those impacts.This culriculum prepares graduates to collect data, analyze and interpret those data, and determine appropriate solutions for soundenvironmental management. Many Environmental Technology courses emphasize hands-on training with state-of—the-art monitoringequipment. An internship to obtain actual working-world experience is required. For information on entrance requirements, contactthe program coordinator: Terrie Litzenberger, Department of Forestry and Environmental Resources, NCSU, Box 8008, Raleigh, NC27695-8008, phone: (919) 515-7581, fax: (919) 515-6193, e-mail:te1rie_litzenberger@ncsu.edu.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/ctu‘ricula
Opportunities
Career opportunities include technical positions with: firms that offer environmental services; manufacturing companies that arerequired to maintain sophisticated environmental monitoring networks; consulting and audit firms that perform independentenvironmental audits; and state and federal regulatory agencies. A number of graduates have also pursued graduate degrees.
Curricula in Fisheries and Wildlife Sciences
The Department of Forestry and Environmental Resources administers the Fisheries and Wildlife Sciences Program, which is sharedwith the Department of Zoology in the College of Agriculture and Life Sciences. The undergraduate curriculum prepares the studentfor the Bachelor of Science in Fisheries and Wildlife Sciences degree concentrating in either Fisheries or Wildlife. The programemphasizes application of ecological principles to management of fisheries and wildlife populations and habitats. The curriculum
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integrates biological sciences with social sciences, mathematics, physical sciences, and speciality courses in fisheries and wildlife togive students a well rounded undergraduate education and to prepare students for graduate school.
The Fisheries and Wildlife Sciences Program facilitates and provides opportunities for student internships, cooperative education andprofessional society interactions that are extremely valuable in preparation for future employment. The Student Chapter of theLeopold Wildlife Club, and the North Carolina Chapter of the American Fisheries Society offer students in all levels of study theopportunity to network, to perform community service, and to learn from professionals in their chosen field. For information onentrance requirements, contact the program coordinator: Dr. Richard Lancia, Coordinator, Fisheries and Wildlife Sciences Program,Department of Forestry and Environmental Resources, NCSU, Box 7646, Raleigh, NC 27695-7646, phone: (919) 515-7586, fax:(919) 515-5110, e-mail: richard_lancia@ncsu.edu.
Fisheries and Wildlife Summer Program
Three courses comprise the six-week summer session that is required of all fisheries and wildlife majors. These courses, offered atHill Forest, a residential camp about one hour from Campus, provide the opportunity for intense study and practical application infisheries and wildlife sciences. One week of the session is at Great Smoky Mountains National Park on the border of Tennessee andNorth Carolina.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula.
Minor in Fisheries
The objective of the fisheries sciences minor is to provide students, who might pursue careers in related areas of natural resourcesmanagement, with basic ecological and management knowledge about fisheries resources. Additionally, the minor will providestudents majoring in unrelated fields an appreciation for the value of fish resources and the need for sound management.Requirements: 15-16 credits

Number Title Credits
FW 221 or 20 260 or Conservation of Natural Resources; Evolution, Behavior & 3 - 4
BO 360 or FOR 260 Ecology; Intro Ecologya; Forest Ecology
FW (20) 420 Fishery Science 3
FW (20) 423 Intro. Fisheries Science Lab 1
20 419 Limnology 4
20 441 Biology of Fishes 3
20 442 Biology of Fishes Lab 1

a. B0 355 1 credit, optional

Minor 0n Wildlife
The objective of the wildlife sciences minor is to provide students, who might pursue careers in related areas of natural resourcesmanagement, with basic ecological and management knowledge about wildlife resources. Additionally, the minor will providestudents majoring in unrelated fields an appreciation for the value of wildlife resources and the need for sound management.Requirements: 16-17 credit hours

Number Title Credits
FW 221 or 20 260 or Conversation of Natural Resources; Evolution, Behavior & 3-4
BO 360 or FOR 260 Ecology; Intro Ecology; Forest Ecologya; Forest Ecology
FW 353 Wildlife Management 3
FW 453 Principles of Wildlife Science 4

a. B0 365 1 credit, optional
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Choose 2 courses from the following list:

Number Title Credits
FW 403 Urban Wildlife Management 3
FW 404 Forest Wildlife Management 3
FW 460 International Wildlife Mgmt. & Conservation 3
Opportunities
Graduates are prepared for graduate school and entry-level professional positions in state and federal government agencies, non-profit organizations and private industry. Upon graduation, students are qualified to seek certification from The Wildlife Society orthe American Fisheries Society.
DEPARTMENT OF PARKS, RECREATION AND TOURISM MANAGEMENT
Biltmore Hall, Room 4008phone: (919) 515-3276website: natural-resources.ncsu.edu/ptm/.
D. Wellman, HeadC. G. Vick, Undergraduate CoordinatorB. Wilson, Graduate Coordinator
M. A. Kanters, Director of Professional Golf Management Program
Professors: H.A. Devine, M. Floyd, K.A. Henderson, J.C. Peel, C.D. Siderelis, J.D. Wellman; Professors Emeriti:P.S. Rea, M.R. Warren; Associate Professors: A. Attarian, G.L. Brothers, L.D. Gustke, M.A. Kanters, Y. Leung, R.L. Moore,C.G. Vick, B.E. Wilson; Research Associate Professor: P.K. Baran; Assistant Professors: J. Bocarro, J. Casper, H. Grappendorf;Teaching Assistant Professor: E. Lindsey, R.W. Wade; Senior Lecturer: K. Hamilton-Brown; Lecturers:C.S. Kline, A.C. Moore,S. Tomas; Part-time Lecturers: M.G. Bekolay, D.E. Carter, J .I. Connors, J.E. Fels, B. Honeycutt, P. McKnelly, J .B. Shields
The department offers interdisciplinary programs allowing students to focus on careers in park management, recreation, tourism, golfmanagement or sports. Standards adopted by the recreation profession make college graduation a requirement for employment. NCState University has an established reputation for comprehensive, professional education in the study of parks, recreation, tourism,golf and sport management. The department offers a curriculum in Professional Golf Management, Parks, Recreation and TourismManagement, and Sports Management.
Opportunities
As increased discretionary time becomes available for large segments of the American population, opportunities for growth in theleisure service professions have increased dramatically. A recreation and park professional’s goal is to influence people to use theirdiscretionary time wisely and to improve the quality of their lives. This goal is accomplished by providing recreation programs andfacilities for people in a variety of settings.
Career opportunities include employment by park and recreation departments operated by county and municipal governments; stateagencies, such as state parks; federal government, with agencies such as the National Park Service, Corps of Engineers, and US.Forest Service; resorts and country clubs; and sport agencies.
Other major employers include youth and family service organizations, such as the YMCA, YWCA, Boy’s Clubs, and Boy and GirlScouts. Industries employ recreation directors to head employee recreation programs. Areas with perhaps the greatest growthpotential for employment are tourism agencies and commercial recreation establishments, such as resorts, private clubs, theme parks,and convention and conference centers. Sport management is also a growing profession with a variety of career opportunities.

Curriculum in Parks, Recreation and Tourism Management
The curriculum in Parks, Recreation and Tourism Management offers a broad, generaleducation background, basic professional and technical courses, and the opportunity tospecialize in a particular field. General education courses are in natural sciences, psychology,sociology, English, mathematics, communication, and economics. A specialized course isrequired in statistics.
The curriculum is designed to prepare men and women for a variety of positions in a dynamicand challenging profession. The focus of the curriculum is on management rather than face-to-face leadership. The curriculum provides 37 hours of professional course work that includesrecreation philosophy, management techniques and skills, fiscal management, supervision, facility and site planning, programming,administration, and analysis and evaluation.
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In addition to the general education requirements and the core professional requirements, students can begin to attain specializedtraining through concentration courses. They choose one of the following concentrations: tourism and commercial recreation, parkand natural resource management, or program management.
Academic studies on campus are supplemented by practical laboratory experiences in the Raleigh area, out-of—state field trips andstudy opportunities, and a 10-week internship with a park, recreation or tourism agency. Cooperative work-study programs areavailable. Study abroad opportunities are also encouraged.
Concentrations
Park and Natural Resource Recreation (18 hours)Prepares students for positions planning, managing and maintaining parks and other natural resource oriented areas at the federal,state, regional or local levels and in settings ranging from primitive to urban.
Tourism and Commercial Recreation (18 hours)The tourism and commercial recreation concentration prepares students for positions in planning, marketing and managing tourismfacilities, attractions, and products. The positions could be with private companies, nonprofit groups or public agencies.
Program Management (18 hours)Prepares students to develop and manage organized recreation activities for individuals and groups.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Curriculum in Professional Golf Management
NC State University is one of a select few universities across the United States to offer a PGA of America Accredited Bachelor ofScience degree in Professional Golf Management. Located in the heart of a great golf state, NC State’s PGM program, in partnershipwith the College of Management and the College of Agriculture and Life Sciences, is uniquely qualified to become one of the best inthe nation.
The golf profession today requires expertise in a variety of areas, includingturf grass management, retail operations and merchandising, food andbeverage management, personnel management, accounting, risk management,marketing, and customer services in addition to teaching golf. A uniqueinterdisciplinary combination of golf management, business, life sciences, turfgrass management, food & beverage management, parks, recreation andtourism management courses, with extensive co-op experiences, will helpstudents become leading professionals in the golf industry.
In addition to PGM course requirements, PGM students will complete 16months of cooperative education at approved golf facilities. PGM students arealso required to complete all requirements for levels one, two, and three of thePGA-Professional Golf Management Apprentice Program prior to graduation.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula or www.natural-resources.ncsu.edu/pgm
Curriculum in Sport Management
The Sport Management degree provides students with high quality educational experiences to enable their success as managers insport and sport related industries and organizations. NC State’s Sport Management program will provide students with amultidisciplinary perspective that includes sound management principles combined with a global understanding of sport and theimpact of sport in social, economic, political and technological environments. Sport can be viewed as both an industry and anacademic discipline. This program will educate students in the theoretical principles of sport management as well as the applicationof those principles. The interdisciplinary curriculum, including courses in recreation and accounting, will enable students to developleadership, communication, evaluation and problem-solving skills in a “real world” environment.
The curriculum provides 37 hours of professional course work that includes recreation philosophy, management techniques andskills, sport finance and economics, sport law, programming, administration, and analysis and evaluation. Students can use the 27hours of free electives in this program to pursue a minor or design a special track that will meet their career goals. Academic studieson campus are supplemented by a 10-week internship with an approved sport agency.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in Parks, Recreation and Tourism Management
The academic minor in Parks, Recreation and Tourism Management is offered to students interested in gaining a basic knowledge ofthe parks, recreation and tourism fields and an understanding of the importance of leisure and recreation in American society. It is notintended to prepare students for a professional career in parks, recreation, sport, and tourism. Six hours of required courses and ninehours of electives are necessary to complete the minor. The program provides a background in recreation and park managementwhich is useful to students who will assume full-time careers associated with recreation and park services and become involved in the

161



College of Natural Resources
park and recreation field as a volunteer, program leader, or policy making board member with such organizations as the Scouts, Y’s,art advisory councils, and conservation organizations.
AdmissionAny undergraduate student enrolled in the university as a degree candidate is eligible for admission to the minor program. Theundergraduate cu1riculum coordinator of Parks, Recreation and Tourism Management will advise students regarding their plan ofwork and process all necessary records.
Requirements for Admissions and CompletionStudents should see the minor adviser, Dr. Candace Goode Vick for both admission and certification of the minor. She can bereached at (919) 513-0350, or candace_goode@ncsu.edu. The minor must be completed no later than the semester in which thestudent expects to graduate from his or her degree program.
Paperwork for certification should be completed no later than during the registration period for the student’s final semester at NCState.
Requirements:- A minimum of 15 hours (5 courses required to complete the minor in Park, Recreation & Tourism Management)- Student must take PRT 152 and PRT 3580 A grade of “C-” or better is required in all courses to be used toward the minor.
DEPARTMENT OF WOOD AND PAPER SCIENCE
Biltmore Hall, Room 2105phone: (919) 515-5807
S. S. Kelley, HeadR. A. Venditti, Director of Graduate ProgramsM. V. Byrd, Undergraduate Coordinator, Paper Science and EngineeringP. N. Peralta, Undergraduate Coordinator, Wood Products
Alumni Distinguished Undergraduate Professors: H. Jameel, J.A. Heitmann, Jr.: AlumniDistinguished Graduate Professor and Elis & Signe Olsson Professor: H. Jameel; BuckmanDistinguished Scientist: M.A. Hubbe: Professors: D. Argyropoulos, J. Denig, J.A. Heitmann, Jr., H. Jameel, S.S. Kelley,A.G. Kirkman, M.J. Kocurek; Research Professors: R.L. Lemaster, J.S. Stewart; Professors Emeriti: A.C. Barefoot, H.M. Chang,E.L. Deal, E.L. Ellwood, I.S. Goldstein, C.A. Hart, R.G. Hitchings, L.G. Jahn, M.W. Kelly, H.G. Olf, R.G. Pearson, R]. Thomas,E.A. Wheeler; Adjunct Professors: S. Banerjee, L.L. Edwards, H.L. Hergert, B. Kasal, R.B. Phillips, J .J . Renard; AssociateProfessors: M.A. Hubbe, L.A. Lucia, P.H. Mitchell, P.N. Peralta, I.S. Peszlen, OJ. Rojas, R.A.Venditti: Adjunct AssociateProfessors: J.W. Skowronski, H.A. Stewart, J. Wiedenbeck: Associate Professors Emeriti: R.C. Allison, R.C. Gilmore, S.J. Hanover:Assistant Professors: M.V. Byrd, J.J . Pawlak; Adjunct Assistant Professor: S. Zauscher; Research Assistant: W.S. Bryan
The wood-based industry of North Carolina, as well as throughout the South, is a vital part of the nation’s economy. In terms of thedollar value of shipments of wood and paper products, the South leads all regions of the country. North Carolina manufactures morewood household furniture than any other state, ranks third in shipment value for all wood and paper products, and is second in thenumber of employees and wages paid. Thus, many opportunities exist in North Carolina and other southern states for careers in thewood-based industry.
The Department of Wood and Paper Science offers two curricula leading to Bachelor of Science degrees- Paper Science andEngineering, and Wood Products. Both curricula prepare men and women for careers in the wood, paper, and allied industries or ingovernment agencies connected with wood resources.
Curricula in Paper Science and Engineering
M. V. Byrd, Undergraduate Coordinator
The Paper Science and Engineering curriculum prepares students for careers in the paper industry, which ranks as the fifth-largestmanufacturing industry in the United States. Science, engineering, and mathematics form the basis for a multidisciplinary approachto understanding the fundamental manufacturing principles involved. Students study the technology and engineering of wood pulpingprocesses, chemical and by-product recovery systems, and pulp bleaching. In addition, various papermaking operations, such asrefining, sizing, coating, and drying are studied. These topics along with the chemistry of wood, pulping, and papermaking, and thephysics of paper as it relates to product characteristics and design form a fundamental core of courses that all students in thecurriculum take.
Two concentrations are available emphasizing the different engineering aspects of pulping and papermaking. The Paper Science andEngineering concentration provides an extensive background in the pulp and paper manufacturing processes and elective credit hoursfor studies in chemistry, marketing, economics, management or other areas of interest to the student. Greater depth in generalchemical engineering principles can be obtained from the Chemical Engineering Concentration. Students who have completed theChemical Engineering Concentration in Paper Science and Engineering can, in cooperation with the College of Engineering and withan additional semester of study, earn a Bachelor of Science in Chemical Engineering as a second degree.
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Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Program Educational Objectives
The Paper Science & Engineering program strives to produce graduates that will be recognized by the following attributes as theywork in the industry:

They have mastery of the fundamentals of physical, mathematical and engineering sciences, analytical problem solving,engineering, experimentation and design, and information technology;They can grasp and apply engineering and scientific principles and procedures to solve complex, real-world problems;They understand the economic, social and environmental implications of their decisions;- They are able to communicate effectively for various audiences and purposes;- They participate in intra-group and cross-functional teams to solve technical, non-technical and broader business issues;They have a wide perspective of the paper industry and its relationship to society;They possess a strong sense of professional responsibility, ethics, and awareness of people’s needs as they function in industry;They continue their education and learning to maintain their technical skills;- They have broadened their non-technical education to further enhance their job skills and aspects of their personal lives.
Opportunities
Graduates of this curriculum find opportunities for challenging careers as process engineers, product development engineers, processcontrol engineers, chemists, technical service engineers, quality control supervisors, and production supervisors. Design andconstruction engineering companies employ graduates as project engineers, and pulp and paper machinery companies use theireducation and skills for technical service and sales positions. Opportunities for managerial and executive positions are available tograduates as they gain experience.
The broad and intensive nature of this curriculum makes graduates attractive not only to the pulp and paper industry, but to a varietyof other major chemical process industries. This appeal is especially true for the dual degree in Paper Science and Engineering andChemical Engineering.
Summer Internships and Co-ops
All Paper Science and Engineering majors are required to work one summer in a pulp or paper manufacturing facility. One hour ofacademic credit is granted after completion of 12 weeks of this work and presentation of an engineering report of professionalquality. In addition, students are urged to work in manufacturing facilities the other two summers, as the work provides valuablepractical experience. Departmental advisers assist students in locating summer jobs, which are found throughout the US and some areeven international.
Many Paper Science and Engineering students work at least one co-op rotation, in which they leave school for one semester and workin the industry. The resulting experience adds significantly to a student’s desirability upon graduation.
Accredited Program
The Paper Science and Engineering program is accredited by ABET, the Accreditation Board for Engineering and Technology.
Regional Program
The Paper Science and Engineering curriculum is a regional program approved by the Southern Regional Education Board as theundergraduate program to serve the Southeast in this field.
Scholarships
Approximately 125 undergraduate academic scholarships are granted annually to new and continuing students by more than 50companies comprising the Pulp and Paper Foundation.
Minor in Paper Science and Engineering
The Paper Science and Engineering Minor is available to all undergraduate students enrolled in the university as degree candidates,except Paper Science and Engineering Majors. The minor requires 15 credit hours. Six hours of required courses provide acomprehensive overview of pulping and papermaking science and technology, including pulping, bleaching, chemical recovery,recycled fibers, papermaking, coating, printing, converting, and paper properties. Nine elective hours may be chosen from areasincluding wood chemistry, wet end chemistry, unit operations, process design and analysis, project management, paper physics,process control, or to gain more in depth exposure to the basic pulping, bleaching, and paper making process.
The Paper Science and Engineering Minor, with its focus on papermaking science and technology, is intended to be especiallyvaluable to students majoring in programs leading to careers in corporate or government positions which would interface with thepaper and related industries. Students interested in business, scientific or engineering specialties, which may interface with, or areemployed by these industries will find the minor especially useful.
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Admissions and Certification of MinorAll undergraduate students enrolled in the university as a degree candidate, other than PSE majors, are eligible for admission to thePSE minor program. The PSE Minor Adviser will serve as adviser and certify completion of the minor. Paperwork for certificationmust be submitted to the minor adviser no later than the registration period for the student’s final semester at NC State. The minormust be completed no later than the semester in which the student expects to graduate f01m his or her degree program. ContactPerson: Dr. John A. Heitmann, Minor Adviser, 2111 Biltmore Hall, (919) 515-7711.
Curriculum in Wood Products
P. N. Peralta, Undergraduate Coordinator
The wood products industry is of major importance to the economy of North Carolina and the Southeast. It ranks third in the state inthe value of shipments, behind only textiles and tobacco products, and it is second to textiles in the number of employees. The careeropportunities for graduates with a B.S. in Wood Products are excellent. The Wood Products curriculum is a material sciencecurriculum based on the renewable, natural resource, wood. The anatomical, physical, mechanical, and chemical properties of thematerial are emphasized and the 15 semester hours of technical electives and the 9 hours of free electives in the base curriculumallows the student to select courses to meet individual career goals.
There are two concentrations available in Wood Products— Manufacturing and Business Management. The Manufacturingconcentration provides a concentrated exposure to Industrial engineering principles and practices. This concentration is for the WoodProducts students who have as career goals either process and product engineering or upper level plant management in a large woodmanufacturing company. Students competing the Manufacturing concentration earn a minor in Industrial Engineering. The BusinessManagement concentration provides a concentrated exposure to business management practices, including financial and operationsmanagement, accounting practices, and marketing. This concentration is for the Wood Products students who have as career goalsowning an enterprise or having responsibility for the business operations aspect of a company and who desire acquiring businessmanagement skills to complement the technical background in wood. Students completing the Business Management concentrationearn a minor in Business Management.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/ctu‘ricula
Opportunities
Graduates have a strong foundation in the production and processing of wood products and find numerous opportunities for careers inthe wood industry. Entry positions are frequently as quality control technicians in composite plants, process or product engineers inthe furniture industry, or in sales with the huge supplier industries, such as finishes, equipment, glues, and hardware. Advancement topositions of increased responsibilities comes quickly to those with dedication and active involvement in career development.
Scholarships
There are seven endowed scholarships within the program and seven non-endowed industrial scholarships. These are awarded onmerit through a selection process involving faculty and industrial representatives.
Accreditation
The Wood Products curriculum is accredited by the Society of Wood Science and Technology.
Minor in Wood Products
The Wood Products minor is available to all undergraduate students, except Wood Products majors, enrolled in the university asdegree candidates. Due to the various semester credit hours of the elective courses, the semester hours required for this minor may beas low as 17 or as high as 20 credits. Eleven hours of required courses provide a general background in wood anatomy, physicalproperties, and wood-based composites. Elective courses (minimum two courses required) may be chosen from areas including woodprocessing, wood mechanics, quality control, and plant infrastructure.
The Wood Products minor, with its focus on wood properties and processing, is designed to be especially valuable to studentsmajoring in programs leading to careers in areas such as structural design, furniture manufacturing, and forestry. Students interestedin natural and renewable materials will also find the minor useful.
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College of Physical and Mathematical Sciences
The College of Physical and Mathematical Sciences offers programs for students whose interests lie in the basic as well as the appliedphysical science and mathematical areas. These programs of study and research are offered at both the undergraduate and graduatelevels and lead to many career opportunities. In addition. the college provides the core physical science and mathematical educationsupport for the entire university. The college consists of five academic departments: Chemistry. Mathematics, Physics, Statistics. andMarine, Earth, and Atmospheric Sciences. It jointly administers academic programs in Biochemistry with the College of Agricultureand Life Sciences. The Center for Research in Scientific Computation, the Institute of Statistics. the State Climate Office. and theCenter for Marine Science and Technology are also associated in whole or in part with the college.
Graduates of the college are in demand and valued for their well-developed analytical thinking and problem-solving skills. They arerecruited for technical and administrative positions in industry and laboratories. universities and colleges. non-profit researchorganizations. and government agencies. A large percentage of the graduates undertake advanced study in medical. law. business. orother professional schools as well as further study leading to the Master of Science and Doctor of Philosophy degrees.
The high school student who enjoys computers. mathematics. statistics. chemistry. geology, marine science, meteorology. or physics;who has an interest in natural phenomena and their fundamental descriptions, and who hopes to make a difference in the quality oflife should consider the career opportunities opened by degrees in the physical and mathematical sciences.
Degree Programs
The college offers undergraduate programs of study leading to the Bachelor of Science degree with majors in chemistry, geology.mathematics, applied mathematics. meteorology. natural resources. environmental sciences. physics. and statistics and the Bachelorof Arts degree with majors in geology. chemistry, and physics. In some programs. students may choose to highlight their studies withconcentrations in compatible disciplines. For example. they may select an earth systems history concentration in geology; an airquality, geology. or statistics concentration in an environmental sciences curriculum; or marine and coastal resources concentration ina natural resources curriculum.
Curricula within the college have similar freshman years enabling a freshman to change from one department to another in thecollege without loss of time. A time-limited Physical and Mathematical Sciences Undesignated (PMU) “curriculum” is offered tostudents who want to major in one of these curricula but have not yet made a decision.
Minors are offered in geology. mathematics. meteorology, physics, and statistics.
Pre-Medical Sciences
Medical and dental schools as well as many other health-related professional schools have long regarded degree programs in the corephysical and mathematical sciences as excellent preprofessional curricula. Some professional schools prefer the in-depth knowledgegained by this route over those curricula which offer a cursory view of a variety of topics. For further details. contact Dr. Anita Flick.Director of pre-Health Advising.
Dual Degree Programs
Students may wish to earn bachelor’s degrees in two fields within the college. Other students may wish to combine a bachelor’sdegree in the college with one in another NC State college. With effective planning a number of courses can satisfy core. generaleducation. or elective requirements simultaneously in both degree programs. For example, many students choose to pursuesimultaneous degrees in mathematics and mathematics education or one of the physical sciences and science education.
Student Activities
In addition to university-wide extracurricular activities and honor organizations. the College of Physical and Mathematical Scienceshas student chapters of the following professional and honor organizations: Sigma Pi Sigma (Physics Honor Society); Society ofPhysics Students; Pi Mu Epsilon (National Mathematical Honor Fraternity); Society for Undergraduate Mathematics (A StudentChapter of the Mathematical Association of America); Phi Lambda Upsilon (National Honorary Chemical Society); AmericanChemical Society; Alpha Chi Sigma. national co-ed professional chemistry fraternity, National Organization for the ProfessionalAdvancement of Black Chemists and Chemical Engineers; Mu Sigma Rho (Statistics Honorary Society); Statistics Club; AmericanMeteorological Society; Society of Mining Engineers/Society of Exploration Geophysicists (Geology Club); National Association ofEnvironmental Professionals (Student Chapter); and the nation’s first chapter of the Society of African-American Physical andMathematical Scientists. In addition, majors in the college are eligible for induction in the national honor societies: Phi Beta Kappaand Phi Kappa Phi.
Honors Program
All departments in PAMS have active honors programs, designed to encourage excellent undergraduates to pursue a program thatwill challenge their abilities and better prepare them for their post-graduate career, through a combination of independent researchand honors course work. often at the graduate level. Students in an honors program are advised by honors advisers who help studentscustomize their education based on their individual interests. talents and skills and who proactively present opportunities foracademic study. research and study abroad. For information on a particular departmental program. please visit the departmental webSites.
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Facilities
Faculty and students within the college have access to an extensive array of computational and network services. Extensive use ofcomputers to fulfill the daily task requirements encompasses word processing, e-mail, information access from the library andInternet, and the use of numerous specialized software tools. The college provides a large number of workstations for use byundergraduate and graduate majors and is a participant in the university’s campus-wide workstation network. Individual departmentseither utilize these workstations or provide additional platforms for work with discipline specific programs: for example instructionor research in mathematics, statistics, satellite data acquisition and analysis, weather modeling, chemistry, or physics. Additionally,students have access to university facilities for additional workstations, peripherals, and services. There is a fully staffed help desk toassist students with problems that they might encounter.
Cooperative Education, Field Experience, and Undergraduate Research
The college recognizes the value of career-related work experience to students and encourages its majors to avail themselves of suchopportunities whenever possible. That experience may be gained through the university’s Cooperative Education Program,department sponsored field experience, academic research, and summer employment. Advisers work with students to develop a planof study that balances a challenging course load with appropriate extracurricular activities.
Scholarships
College of Physical and Mathematical Sciences majors may be eligible for a variety of freshman and undergraduate college anddepartmental scholarships in addition to those administered at the university level. The awards are based on a combination of factors,with a strong emphasis on academic excellence. Some scholarships are renewable for up to fotu' years, and some carry opportunitiesfor significant career-related work experience.
Community Outreach
The college of Physical and Mathematical Sciences demonstrates its commitment to community outreach primarily through itsScience House. The Science House offers programs for K-12 students and teachers to enhance their understanding of, appreciationfor, and involvement in mathematics and physical sciences. The Science House, located on the Centennial Campus, housesclassrooms, laboratories and a teaching resource library. Vans from the Science House carry Science on the Road demonstrationprograms and teaching laboratory equipment to schools across North Carolina.
Tutorial and Audio-Visual Assistance
Most of the departments in college offer students some form of free tutorial assistance, including regularly scheduled review sessionsand Supplemental Instruction (SI) for selected sections of chemistry, mathematics, and physics. Several departments providefacilities for students to use supplementary videotaped or computer assisted instructional materials on a voluntary basis.
Graduate Study
The Master of Science and Doctor of Philosophy degrees are available with majors in biomathematics, chemistry, marine, earth, andatmospheric sciences, mathematics, applied mathematics, statistics, and physics. The Master of Biomathematics, Master ofChemistry, and Master of Statistics are also offered. The Departments of Statistics, Mathematics, and Physics offer B.S.-M.S.programs that allow students to enroll in up to twelve credit hours of graduate level course work that may be applied toward therequirements of both the bachelor’s and master’s degrees.
DEPARTMENT OF CHEMISTRY
Dabney Hall, Room 108; Marye Anne Fox Science Teaching Laboratoryphone: (919) 515-2546

M.G. Khaledi, Department ChairK. W. Hanck, Associate Department Chair and Director of FacilitiesP.A. Brown, Director of Undergraduate StudiesE. F. Bowden, Director of Graduate Studies
Howard J. Schaeffer Distinguished Professor: B.M. Novak; Glaxo Distinguished University Professor:J.S. Lindsey; Alumni Distinguished Undergraduate Professor: A.J. Banks: Alumni DistinguishedUndergraduate Professor Emeriti: F.C. Hentz, Jr., W.P. Tucker: Professors: E.F. Bowden, D.L. Comins,S.F. Franzen, C.B. Gorman, K.W. Hanck, M.H. Khaledi, J.D. Martin, D.C. Muddiman, D.A. Shultz,G.H. Wahl, M-H. Whangbo, J.L. Whitten; Professors Emeriti: R.D. Bereman, C.L. Bumgardner,H.H. Carmichael, L.D. Freedman, F.W. Getzen, S.T. Purrington, A.F. Schreiner,E.O. Stejskal,RC. White; Associate Professors: C.B. Boss, T.B. Gunnoe, M.T. Oliver-Hoyo, A.I. Smirnov,W.L. Switzer; Associate Professor Emeritus: T.C. Caves, Y. Ebisuzaki, D.W. Wertz: Assistant Professors:A. Deiters, R.A. Ghiladi, L. He, Elon Ison, P.A. Maggard, Jr., C. Melander, A.A. Nevzorov, T.I. Smirnova: Research AssistantProfessors: M. Taniguchi, A.G. Tkachenko; Associate Faculty: D.W. Brenner (Materials Science and Engineering); TeachingAssociate Professors: P.A. Brown, K.A. Sandberg, L.E. Sremaniak: Lecturers: J.C. Folmer, M.T. Gallardo-Williams, A. Ison,G.A. Neyhart, L.M. Petrovich, R.W. Warren; Laboratory Supervisors: M.L. Belisle, P.D. Boyle, J.L. Burtness, G.L. Hennessee,M.M. Lyndon, S.S. Sankar: Laboratory Demonstrator: S.G. Cady
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Honors Program
To be invited to join the Chemistry Honors Program at the end of the sophomore year. a student must have a GPA of 3.25 or higher.Only students in the Chemistry B.S. program will be invited to join.
Chemistry Honors students must maintain a GPA of at least 3.25 to graduate with honors. In addition. the departmental requirementsfor students in the Honors Program are the completion of 9 extra credit hours of work that is NOT required for their degree(s).Between 3-6 credit hours can come from research conducted in laboratories in the Department of Chemistry. Research in otherlaboratories of molecular sciences may also be considered. However, in the latter case. prior approval is required. A 3-page reportand a letter from the supervisor indicating the nature of the work. time spent in the lab. and performances are required at the end(before finals week) of the semester. in which the research is conducted. It should be noted that simply working in a research lab doesnot necessarily meet the requirements of the Honors Program. The nature of the work must be meaningful research. The rest of thecredit hour requirements can be met with 500 level or higher courses in chemistry. biochemistry. polymer sciences. materialssciences. biotechnological sciences and pharmacological sciences. Courses in other subject areas may be considered. However. priorapproval is required. If you are in doubt as to whether a particular course will count toward the Chemistry Honors Program. pleasecontact Professor T. Brent Gunnoe at brent_gunnoe@ncsuedu.
Curricula
The B.A. program offers a flexible course of studies for students who may not plan to become professional chemists but who desirean interdisciplinary program with an emphasis on chemistry. The proper choice of electives will prepare the graduate for any of thefollowing: medical. veterinary or dental school; work in chemical sales and management; teaching in secondary schools; work inenvironmental science; or graduate school in an allied science. Since the first three semesters are essentially identical to those of theB.S. program. students may enter the B.A. program either directly from high school or some later point after entering the university.
The B.S. curriculum. accredited by the American Chemical Society. includes a strong. broad background in mathematics. physics.and the liberal arts. The basic areas of organic. physical. inorganic. and analytical chemistry are stressed. Laboratory and classroomwork develop the skills. knowledge. and inquiring spirit necessary for a successful career in chemistry. The advised elective creditsallow individual diversity at the junior and senior levels. Many undergraduates participate in current departmental research throughpart-time employment or research projects. The B.S. curriculum prepares the student to enter the job market directly as a chemist orto enter various professional schools or graduate school in chemistry or an allied science. This route is also an excellent premedicalprogram.
The Bachelor of Science in Chemistry-Marine Sciences Concentration provides students the knowledge associated with a B.S. degreein Chemistry. but also applies that knowledge to a natural environmental setting (in this case. the marine environment). Manystudents have an environmental awareness and a desire to pursue environmental issues along with their interest in physical science.This degree allows a student to take all of the courses necessary to become an accredited ACS (American Chemical Society) chemistalong with the oceanography courses necessary to apply that chemical information to an interesting and complex environment likethe ocean.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/cturicula
DEPARTMENT OF MARINE, EARTH AND ATMOSPHERIC SCIENCES
Jordan Hall. Room 1125phone: (919) 515-3711
J. C. Fountain. HeadC. J. Thomas. Director of Undergraduate Programs
Langley Professor: R. Tolson; University Distinguished Scholars: R.R. Braham. T.F. Malone; Alumni Distinguished UndergraduateProfessors: V.V. Cavaroc. Jr. Emeritus. E.C. Knowles Emeritus; Professors: V.P. Anej a. SP. Arya. N. Blair. D.J. DeMaster.D.B. Eggleston. R.V. Fodor. J.P Hibbard. G.S. Janowitz. D.L. Kamykowski. Y.L. Lin. F...HM Semazzi. T.G. Wolcott. L. Xie; AdjunctProfessors: S.W. Chang. W.J. Cooper. B. Dimitriades. S.K. Leduc. R.V. Madala. C.R. Philbrick. S.T. Rao. R.W. Reynolds.R. Rotunno. J.T. Wells; Professors Emeriti: H.S. Brown. V.V. Cavaroc. J.M. Davis. L]. Langfelder. C.J. Leith. S. Raman.W. J. Saucier. C. Welby; Research Professor: T.F. Clark; Research Professors Emeriti: T.S. Hopkins. D.A. Russell; AssociateProfessors: D.P. Genereux. M.M. Kimberley. G.M. Lackmann. E.L. Leithold. P.T. Shaw. W.J. Showers. Y. Zhang; AssociateProfessors Emeriti: C.E. Knowles. A.J. Riordan. E.F. Stoddard. G.F. Watson. D.L. Wolcott Research Associate Professor:E.N. Buckley; Adjunct Associate Professors: B.K. Eder. R.S. Harmon. J.C. Reid. C.R. Tomas. R.W. Weiner; Assistant Professors:A. Aiyyer, Del Bhonenstiehl. J.A. Clarke. C.N. Cudaback. R. He. J. Liu. N. Meskhidze. M.H. Schweitzer; Research AssistantProfessors: J. Lin, H. Mitasova. A.J. Newell. M. Peng. C.J. Thomas; Adjunct Assistant Professors: D.M. Checkley. M.J. Childress.C.J. Coats. D.R. Corbett. A.S. Frankel. A.F. Hanna. J.A. Hare. T. Holt. C. Jang. G.T. Kellison. G.J. Kirkpatrick. A.J. Lewitus.J.E. McNinch. P.A. Roelle. B. Subrahmanyam. R.C. Tacker; Lecturers: E.M. Page. J.A. Thurman; Adjunct Lecturer: R.M. Wooten:Interinstitutional Adjunct Faculty: P.J. Robinson; Visiting Scholars: J .N . McHenry. D.T. Olerud. J.M. Vukovich. J .0. Young;Visiting Research Scholar: H. Xu
The Department of MEAS covers a broad range of disciplines with one overarching goal: a deeper understanding of the Earth’senvironment. MEAS takes an interdisciplinary approach to studying our planet’s air. earth and water. combining meteorology. earthscience. and oceanography in a single department.
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This interdisciplinary viewpoint is particularly important today, in light of accelerating global changes and increasing corporate andpublic interest in environmental health and wise use of natural resources. Many pressing questions require more than narrow trainingin a single discipline. MEAS graduates can be equipped for tasks as diverse as improving severe storm forecasting; assessingpotential effects of oil exploration; modeling global climate trends or coastal flooding: understanding the transport of tree-killing airpollutants from industrial centers to the North Carolina mountains; developing non-polluting technology for mining; ascertainingdinosaLu‘ian physiology and ecological niches; investigating global ozone depletion, or devising plans to minimize erosion andpollution of coastlines.
MEAS offers degrees in meteorology. geology. marine sciences. environmental sciences and natLu‘al resources. Marine sciencemajors learn how the oceans. solid earth. and atmosphere interact. Marine sciences courses are highly interdisciplinary and areavailable in chemical oceanography. physical oceanography. biological oceanography. coastal geology. and marine meteorology.Earth science courses encompass the entire earth. from the core. through the crust. to the minerals. sediments. ground water. and landforms of the surface. Tools learned allow students to understand and characterize the physical and historical earth. Course work in allareas of geology equips students to reduce potential disasters from geological hazards and to ameliorate the negative impact ofhuman society on the geological resources of the earth. Selection of a paleontology focus produces graduates knowledgeable aboutthe evolution of the earth’s ecosystems. The meteorology program stresses a quantitative understanding of atmospheric structure andprocesses. It addresses problems like air pollution. climate changes. and severe weather. such as thunderstorms. tornadoes. winterstorms. and hurricanes. Forecasting and climate studies are enhanced by using real-time satellite imagery. radar-data products. andstate-of—the-art computer technology. MEAS majors in Environmental Sciences and Natural Resources fill a unique need in today’ssociety as experts who can interpret their science to public policy shapers and decision makers. The training they receive ineconomics. political science. and policy issues. and management. (for Natural Resources majors) equips MEAS graduates to interactwith industry. and with regulatory and conservation agencies.
Planet Earth is MEAS’s natural laboratory. While most scientists conduct experiments under controlled conditions designed toreplicate some facets of nature. we use ships. submarines. aircraft. satellites. and unattended monitoring instruments to directly andremotely probe the natural environment itself. Computer modeling helps us visualize the real-world information. and to design thenext experiments. Field study is an integral part of MEAS educational programs. enabling students to apply concepts learned in theclassroom to projects in the field. Summer field courses take students to the Southwest or to the North Carolina coast for intensivetraining in field methods. Shorter field trips are part of classes in all disciplines.
Opportunities
MEAS undergraduate degree programs provide talented students with the foundation of scientific knowledge for careers ingovernment. industry. or academe. Many students pursue graduate degrees.
Marine Sciences graduates can go on to become oceanographers. to manage our coastal resources. model air-sea interaction. andexplore global climate change. They may conduct pure and applied research. serving as environmental consultants for industry andgovernmental agencies. policy and management experts for governmental agencies. and environmental science educators. Graduateswith a Natural Resources degree are versed in the fundamental processes and interdisciplinary nature of the coastal zone. Asscientists. managers. administrators. and regulators. they make decisions regarding use and conservation of coastal and marineresources.
Geology graduates address society’s needs for dealing effectively with earth processes. such as water supply and water quality (fromecosystem health in rivers and estuaries to residential and industrial supply and disposal). or assessment of stability of land forms.They work for engineering firms and permit-issuing agencies. and they are recruited by industries that rely on geological resources.Paleontologists are familiar with the evolution of ecosystems through time. and provide a perspective on potential long-termreactions of the biosphere to both past and current changes and stresses. Their expertise is used in education. including museums. andin theoretical and practical study of biosphere response. Those with Environmental Science degrees are trained to assess and monitorgeological resources like ground water contamination. Marine geologists are experts in the complex issues facing industry.municipalities. and residents in the dynamic and ecologically vulnerable coastal zone.
Meteorology graduates may enjoy careers in areas such as weather forecasting. air quality assessment. development of weatherproducts and services. broadcast communications. and advanced research. Marine meteorologists study ocean-generated weathersystems. Their research is yielding practical benefits like refined prediction of storm surge. which has streamlined evacuation effortsduring severe storms along the Carolina coast. Environmental Sciences graduates with an air quality emphasis may work forenvironmental firms. regulatory agencies. and in applied research. Study of air quality and how air pollution is transported anddispersed is a rapidly expanding field in the atmospheric sciences.
MEAS graduates play a key service role for the State of North Carolina. assisting in everything from forecasting severe storms andanalyzing the impact of atmospheric pollutants on agriculture and our estuaries. to determining the effects of toxic waste disposal onquality of surface and ground water.
Honors Program
Participants receive enhanced coverage of academic material and are involved in research. Eligibility is based on scholasticachievement. Minimum requirements are a GPA of 3.5 overall and 3.5 in the major. including required mathematics. chemistry. andphysics courses taken to date. Students are reviewed for eligibility after the first semester of the sophomore year and again as firstsemester juniors. Participation is optional. To successfully complete the honors program. a student will acquire a minimum of 9 credithours of honors work. including 3 to 6 hours of independent study culminating in a written scientific report. and one of the followingoptions: oral presentation in the department. a poster presentation at the Sigma XI Undergraduate Research Symposium. or
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presentation at a professional meeting. The remaining honors credit is earned in honors’ sections of undergraduate courses. and inadvanced (graduate) courses. Students must graduate with a 3.4 grade point average overall.
Undergraduate Research, Cooperative Education, and Internships
Honors Program participants. as many as 10 percent of MEAS undergraduates. obtain valuable experience assisting with researchprojects. Examples of past research projects include studies of coral reef fish in the Bahamas to understand age. growth. and lifehistory transitions; assessment of Lake Victoria’s impact on the climate of East Africa; examination of the relationship betweenatmospheric ozone and meteorological parameters as measured with instrumented balloons: experiments on generation of oxygenfrom moon rocks to supplement a manned moon station; and reconstruction of events during past volcanic eruptions on Hawaii.Outstanding MEAS students can receive career training with pay through the NC State Cooperative Education program. aftercompleting the first year of undergraduate studies. Co-op and internship students have completed assignments with the NationalWeather Service. US Geological Survey. US Air Force. US Environmental Protection Agency. NC Museum of Natural Sciences. NCState Climate Office, NC Division of Marine Fisheries. NASA. local environmental consulting firms. and other state and federalagencies. Many students co-op or intern at the internationally renowned Research Triangle Park. After graduation. co-op studentsoften are hired full-time by the same companies or agencies.
Facilities
The home base of MEAS is Jordan Hall. an award-winning structure that accommodates regular and tele-video classrooms. teachinglaboratories, computing facilities. and offices of faculty and staff. Jordan Hall has several facilities housing networked computers.some for unstructured student use. and some. like the Weather Analysis and Forecasting Laboratory. for teaching. This laboratoryhouses 25 workstations providing access to real-time and archived satellite. radar. surface. and upper-air observations plus a widevariety of numerical model fields. From the rooftop Weather Observatory. detailed weather measurements are automatically loggedand archived and weather balloons are launched. Other structures include the Research 111 building on NC State’s CentennialCampus, which houses the Facility for Ocean and Atmospheric Modeling and Visualization (FOAM-V) supercomputing centersupporting teaching. research and extension. especially in the MEAS focus on air-sea interaction. Research 111 also houses the StateClimate Office. where many students gain skills in instrumentation. data acquisition. data analysis. and interaction with the public.For class work and field research in coastal settings. students may travel to NC State’s Center for Marine Sciences and Technology onthe shore of Bogue Sound. in Morehead City.
Students who attend a research-intensive (“Research 1”) university benefit from the opportunity to engage in research asundergraduates and to study with professors whose involvement in research keeps their knowledge and enthusiasm fresh. The facultyof MEAS are internationally acknowledged research scientists. and the department maintains an extensive inventory of bothlaboratory and field research equipment and facilities. As a member of the Duke/UNC Oceanographic Consortium. MEAS has accessto the R/V Cape Hatteras. a 135’ coastal oceanographic research vessel. which serves as a platform for work on the physics.chemistry. geology. biology and meteorology of the sea offshore. Training cruises on the RN Cape Hatteras occur each semester.providing practical experience in oceanography for marine science majors.
Specialized equipment in the department supports teaching and research in: geological materials (electron microprobe. X-rayfluorescence spectrometer. an automated X-ray diffractometer. neutron activation analysis). geophysical measurements (GPS.gravimeter. magnetometer. seismic reflection. high-resolution sub-bottom profiler (Chirp Sonar) and swath bathymetric sonarsystem). and sedimentology (microcomputer-controlled grain-size analysis). Stable- and radio-isotope laboratories support researchin biogeochemical cycling. paleoclimatology and paleontology. Paleontology also employs molecular techniques. Ecological studiesare supported by a motion analysis system. a biotelemetry laboratory. and the departmental membership in the Cooperative Instituteof Fisheries Oceanography. a joint venture of NOAA’s National Marine Fisheries Service and a number of universities within thestate. Advancements in air-sea interactions come through the Satellite Oceanography and Image Analysis Laboratory; the PhysicalOceanographic Research Laboratory with its complement of equipment to monitor the ocean’s motion and composition; thePlanetary Boundary-Layer Laboratory with its instrumentation for monitoring physical processes at the land-air and sea-airinterfaces; the FOAM-V facility. and the center for Marine Sciences and Technology at the coast in Morehead City. NC.
Curricula
The department offers several curricula in each of the areas of marine. earth and atmospheric sciences. Each prepares students foremployment at graduation or for further professional training. There are three Bachelor of Science (BS) curricula in atmosphericsciences: Meteorology. Marine Meteorology. and Environmental Sciences. Air Quality. Most students in meteorology are employedwith private companies and public agencies. Air quality graduates are employed by consulting firms. private industry and publicagencies. The marine sciences offer five B.S. curricula with concentrations in Biological Oceanography. Chemistry. Geology.Meteorology. and Physics. Earth sciences house three curricula: B.A. (Bachelor of Arts) and BS. in Geology. and BS. inEnvironmental Sciences. Geology concentration. The BA. and BS. degree programs require similar core courses. but the BA.contains more social sciences and humanities. and the BS. more mathematics and other physical sciences. An environmentalsciences degrees combine core knowledge in the science with economics. politics. and policy. Geologists are employed in both theprivate and public sector. The BS. in natural resources. with a concentration in marine and coastal resources. combines marinesciences with economics. politics. policy. and management. to prepare scientists who can interface with policy-makers andregulators.
Marine Sciences Concentration in Chemistry(See B.S. Chemistry)
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Marine Sciences Concentration in Meteorology(See B.S. Meteorology)
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in Geology
The Department of Marine, Earth, and Atmospheric Sciences offers a Minor in Geology to majors in any field except geology. Thisprogram provides a means of recognition for students in any field who have a curiosity about the materials, structures, and processesof the solid earth. Admission to the program requires a grade of C or better in MEA 101 and MEA 110. Successful completion of theprogram requires a C- or better in at least 15 hours of geology or geophysical course work which must include MEA 101, MEA 110and two additional laboratory courses.
Program Administrator and ContactDepartment of Marine, Earth and Atmospheric Sciences1113 Jordan Hall, Box 8208phone: (919) 515-7776
Minor in Meteorology
The Department of Marine, Earth, and Atmospheric Sciences offers a Minor in Meteorology to majors in any field exceptmeteorology. Admission to the program requires a grade of C or better in MA 141, 241, and 242. and in PY 205 and 208. Successfulcompletion of the program requires a grade of C- or better in the following courses: MEA 213, 214, 311, 312, 313, 314, and 421.MEA 130 may substitute for MEA 213.
Program Administrator and ContactDepartment of Marine, Earth and Atmospheric Sciences1113 Jordan Hall, Box 8208Phone: (919) 515-7776
DEPARTMENT OF MATHEMATICS
Harrelson Hall, Room 360phone: (919) 515-2382www.math.ncsu.edu
A. G. Helminck. Department HeadH. T. Tran, Associate HeadJ.

H. J. Charlton, Scheduling Officer and Director of Summer School
Professors: H.T. Banks, S.L. Campbell, M.T. Chu, L.O. Chung, J .D. Cohen. A. Fauntleroy, J.E. Franke, R.O. Fulp, P.A. Gremaud,R.E. Hartwig, A.G. Helminck, H. Hong, I. Ipsen, K. Ito, N. Jing, E.L. Kaltofen, C.T. Kelley, A. Kheyfets, T. Lada, Z. Li, X.B. Lin,R. H. Martin, N. Medhin, C.D. Meyer, K.C. Misra, M.S. Putcha, S. Schecter, J.F. Selgrade, F...HM Semazzi, M. Shearer,C.E. Siewert, J .W. Silverstein, M. Singer, R. Smith, E.L. Stitzinger, H.T. Tran, R.E. White; Adjunct Professors: E.M. Peck,P. Schlosser; Professor Emeriti: J.W. Bishir, E.E. Burniston, R.E. Chandler, E.N. Chukwu, J. Danby. J.C. Dunn, W. Harrington,K. Koh, J. Luh, J. Marlin, L.B. Martin, P. Nickel. C.V. Pao, E.L. Peterson, N.J. Rose; Associate Professors: M.A. Haider, A. Lloyd,S. Lubkin, L.K. Norris, S.O. Paur, J. Rodriguez, J.S. Scroggs, S. Tsynkov, D. Zenkov; Associate Professor Emeritus: G.D. Faulkner,D.E. Garoutte, L.B. Page, R.T. Ramsay, R. Savage, R. Silber, D. Ullrich, W.M. Waters; Assistant Professors: B. Bakalov, R. Buche,H.J. Charlton, A. Chertock, M. Kang, I. Kogan, D. Labate, M.S. Olufsen, T. Pang, N. Reading, K. Sivaramakrishnan, A. Szanto,D. Zenkov; Assistant Professor Emeritus: D.J. Hansen; Lecturers: B. Burns-Williams, R. Kenney, J.R. Griggs, M.S. McCollum,A. McRae
The undergraduate majors in mathematics and applied mathematics provide a core of basic mathematics courses along with flexiblechoices of electives, which permit both a well-rounded education and preparation for math-related careers. Students may focus theirstudies in financial mathematics, mathematical biology, mathematical physics, mathematical statistics, or computationalmathematics. Employment objectives can be focused on quantitative careers in business or government, teaching at the secondarylevel, or graduate study in mathematics and/or related areas.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
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Academic Enrichments
Many undergraduates in the Mathematics Department participate in research programs with members of ourfaculty, presenting their results in both regional and national meetings. Other enrichment activities include anoff-campus program, such as the NSF sponsored Research Experience for Undergraduates, the BudapestSemester in Mathematics, and the Society for Undergraduate Mathematics, a club for all students interestedin mathematics, and is a Student Chapter of the Mathematical Association of America.
Talented students are encouraged to consider the 5-year Accelerated Bachelors/Masters Program (ABM). Akey feature of the program is counting up to 12 hours of graduate cotu‘ses to both the BS and MS degrees.Students can choose between the MS in Mathematics, Applied Mathematics, or Financial Mathematics.
Undergraduate math students have the opportunity to take courses that are part of our Financial Mathematics(FM) Professional Science Masters (PSM), and to focus their studies in the area of Actuarial Science. Facultyaffiliated with FM has research interests and teaching specialties related to finance. A career that involvesmodeling energy futLu'es or pricing mortgage-backed securities requires advanced training, such as the FM PSM, but the mathbackground and problem-solving skills learned as an undergraduate provide a solid foundation for further studies in this field.

Honors Program
Students that demonstrate high aptitude in mathematics are invited to participate in the Mathematics Honors Program. The programprovides intensive mentoring and preparation for graduate studies. Students are invited to join the program if they are recommendedby a teacher in an upper-level math course and have a GPA of 3.5 overall in math. To complete the program, students must take MA426, at least three graduate level math courses, and do a research project. Math Honors students often do study abroad at programssuch as the Budapest Semesters in Mathematics or Math in Moscow and do funded summer research at other universities.
Awards
The department recognizes its superior students with the following annual awards: the Hubert V. and Mary Alice Park Scholarship,for an outstanding rising junior or senior in mathematics; the John W. Cell Scholarship, for an outstanding rising junior or senior inmathematics; Carey Mumford Scholarship, for an outstanding sophomore, junior, or senior in mathematics; Levine-Anderson Award,for the student who has the best performance in the William Lowell Putnam Examination (not restricted to math majors); Charles N.Anderson Scholarship, for an outstanding sophomore in mathematics; Charles F. Lewis Scholarship, for an outstanding senior who isa double major in mathematics/mathematics education; Mrs. Roberts C. Bulluck Scholarship, for an outstanding mathematics majorwith a demonstrated interest in the English language; the Dr. Rebecca R. Bullock Memorial Scholarship Endowment, for anoutstanding mathematics major with a demonstrated interest in the English language; and the Howard A. Petrea Scholarship, for anoutstanding junior or senior in mathematics.
The department also has a chapter of the National Mathematical Honorary Fraternity Pi Mu Epsilon. Membership is open to thosestudents with superior performance in mathematics courses.
Minor in Mathematics
The minor program consists of the successful completion with a grade of C- or better of any 15 hours selected from the Departmentof Mathematics’ list of approved courses. The list includes MA 225 Foundations of Advanced Mathematics as well as any MAcourses at the 300, 400, and 500 levels.
DEPARTMENT OF PHYSICS
Cox Hall, Room 110phone: (919) 515-2521
M. A. Paesler, HeadR. A. Egler, Assistant HeadS. P. Reynolds, Director of Undergraduate ProgramsH. Ade, Director of Graduate Programs
Named Professors: D.E. Aspnes, J. Bernholc, G. Lucovsky; Alumni Distinguished Graduate Professors: G.E. Mitchell,R.J. Nemanich; Alumni Distinguished Undergraduate Professors: R.J. Beichner, C.R. Gould, D.G. Haase, S.P. Reynolds; Professors:H. Ade, D.E. Aspnes, R.J. Beichner, J. Bernholc, J.M. Blondin, R. Chabay, S.R. Cotanch, D.C. Ellison, R.E. Fornes, C.R. Gould,D.G. Haase, C.R. Ji, C.E. Johnson, J. Krim, G. Lucovsky, L. Mitas, G.E. Mitchell, J.R. Mowat, R.J. Nemanich, M.A. Paesler,S.P. Reynolds, J.S. Risley, C.M. Roland; Professors Emeriti: J .W. Cook, K.T. Chung, W.R. Davis, W.O. Doggett, G.L. Hall,A.W. Jenkins, K.L. Johnston, G.H. Katzin, F. Lado, Jr., J.D. Memory, J.Y. Park, R.R. Patty, T.M. Schaefer, J.F. Schetzina,L.W. Seagondollar, P.J. Stiles, D.R. Tilley, A.R. Young; Associate Professors: J .D. Brown, M. Buongiorno-Nardelli, H. Hallen,P.R. Huffman, M.A. Klenin, G. McLaughlin, L. Mitas, M.C. Sagui, A.R. Young; Associate Professor Emeritus: C.G. Cobb,D.H. Martin, G.W. Parker; Assistant Professors: L.I. Clarke, K.E. Daniels, D.J. Lee, T.P. Pearl, R. Riehn, K. Weninger; AssistantProfessor Emeritus: H.L. Owen
Physics is the fundamental science of observation, measurement and description of the natural world. Physicists seek to establish amathematical description of all physical phenomena, ranging from the interactions of quarks in nuclei to the collisions of galaxies in
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the universe. Together with scientists in engineering and other physical, biological, and mathematical sciences, physicists collaborateto develop new materials and new insights in all areas of modern science and technology.
Curricula
The Physics undergraduate curricula provide a strong background in the fundamentals, and offers course options for deeper studies inareas of interest. Undergraduates have the opportunity to work in research laboratories with faculty in: astrophysics, atomic physics,biological physics, physics education, nuclear and particle physics, synchrotron radiation, near-field optics, and materials physics,solid-state and condensed-matter physics. Undergraduates are frequently co-authors on scientific papers. Physics majors are part of aclose-knit community- a small highly motivated group of people who have wide-ranging interests and a passion for solving problems.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Bachelor of Science in Physics
This degree equips students with a broad technical background, providing a solid basis for graduate study in physics or relatedsciences, enrollment in professional schools such as law or medicine, and employment in government or industrial laboratories.
Bachelor of Arts in Physics
This degree offers a flexible course of studies for students who may not plan to become professional physicists but who desire aninterdisciplinary program with a strong emphasis on physics. The proper choice of electives will help to prepare the graduate forprofessional careers in education, law, business, journalism, or graduate school in an allied science. It is especially suitable as part ofa double major or as preparation for high-school teaching. Since the first four semesters are essentially identical to those of the BS.program, students may enter the B.A. program either directly from high school or at some later point after entering the university.
Honors Programs
The Department of Physics Honors Program offers students the opportunity to develop their academic potential by increasedinvolvement and participation in physics study and research. A minimum GPA of 3.5 in physics cotu'ses and overall GPA of 3.0 isrequired for admission. Students must complete three (3) hours of FY 499, Independent Research, and submit a written scientificreport based on their research. Students must also complete an additional nine (9) hours of upper-level physics courses drawn fromthe following two categories: 300- and 400- level physics courses taken with the honors option, and 500-level physics courses.
Minor in Physics
The Department of Physics offers a minor in physics to majors in any field except physics. To complete the minor, 17 hours ofspecified physics courses are required, consisting of FY 205, 208, 407 (or 201, 202, 203) and two of FY 328, 341, 401, 402, 411. 412,413, 414, 415.
DEPARTMENT OF STATISTICS
Patterson Hall, Room 201phone: (919) 515-2528
S. G. Pantula, HeadL. A. Stefanski, Assistant Head and Co-Director of Graduate Programs for StatisticsP. J. Arroway, Co-Director of Graduate Programs for StatisticsJ. Riviere, Director of Biomathematics Graduate ProgramZ. Zeng, Director of Bioinformatics Research CenterW.H. Swallow, Director of Undergraduate Programs in Statistics
William Neal Reynolds Professor: M. Davidian, Z. Zeng; Drexel Professor of Statistics: A.A. Tsiatis Alumni Distinguished GraduateProfessors: B.B. Bhattacharyya, M. Davidian: Alumni Distinguished Undergraduate Professors: J.M. Hughes-Oliver, W.H. Swallow:Alumni Distinguished Research Professor: A.A. Tsiatis: Professors: B.B. Bhattacharyya, P. Bloomfield, D.D. Boos, C. Brownie,M. Davidian, D.A. Dickey, T.M. Gerig, M.L. Gumpertz, J.F. Monahan, S.G. Pantula, K.H. Pollock, D.L. Solomon, L.A. Stefanski,W.H. Swallow, A.A. Tsiatis, Z. Zeng; Research Professor: N. Sedransk; Adjunct Professors: J.C. Brocklebank, J.R. Chromy,R.B. Conolly, J.H. Goodnight, P.D. Haaland, J.M. Hoenig, N.L. Kaplan, P.H. Morgan, D.W. Nychka, R.D. Wolfinger, S.S. Young;Professors Emeriti: F.G. Giesbrecht, H.J. Gold. A.H.E. Grandage, T. Johnson, L.A. Nelson, C.H. Proctor, C.P. Quesenberry,J.O. Rawlings, D.L. Ridgeway, R.G.D. Steel, J.L. Wasik, O. Wesler: Associate Professors: M. Fuentes, S. Ghosal, S.K. Ghosh,J.M. Hughes-Oliver, S.V. Muse, T.W. Reiland, CE. Smith, D. Zhang; Teaching Associate Professor: P.J. Arroway; AdjunctAssociate Professors: H.X. Barnhart, A.S. Kosinksi; Associate Professor Emeritus: A.C. Linnerud; Assistant Professors:H.D. Bondell, K. Gross, L. Li, W. Lu, J.A. Osborne, E.A. Stone, J. Tzeng, H. Zhang; Research Assistant Professor: D.M. Nielsen:Teaching Assistant Professors: P.J. Arroway, J.R. Thompson, K.S. Weems, R. Woodard; Adjunct Assistant Professors: G. Bobashev,S.R. Browning, M.G. Ehm, J.S. Kimbell, M.W. Lutz, E.R. Martin; Assistant Professor Emeritus: B.J. Stines: Visiting Lecturer:W.F. Hunt: Senior Statistician: S.B. Donaghy
Statistics is the body of scientific methodology that deals with the logic of experiment and stu‘vey design, the efficient collection andpresentation of quantitative information, and the formulation of valid and reliable inferences from sample data. The Department ofStatistics provides instruction, consultation, and computational services on research projects for other departments of all colleges at
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North Carolina State University including the Agricultural Research Service. Department staff are engaged in research in statisticaltheory and methodology. This range of activities furnishes a professional environment for training students in the use of statisticalprocedures in the physical. biological and social sciences and in industrial research and development. The Department of Statistics ispart of the Institute of Statistics. which includes Department of Biostatistics and Statistics at Chapel Hill.
Opportunities
The importance of sound statistical thinking in the design and analysis of quantitative studies is reflected in the abundance of jobopportunities for statisticians. Industry relies on statistical methods to control the quality of goods in the process of manufacturingand to determine the acceptability of goods produced. Statistical procedures based on scientific sampling have become basic tools insuch diverse fields as weather forecasting. environmental monitoring, opinion polling, crop and livestock estimation. marketresearch. and business trends prediction. The development and testing of new d1ugs and therapies requires statistical expertise. andadvances in genomic science provide tremendous opportunities for statistical work. Because one can improve the efficiency and useof increasingly complex and expensive experiment and survey data. the statistician is in demand wherever quantitative studies areconducted.
Scholarships and Awards
The Department of Statistics recognizes the importance of superior academic performance through the awarding of scholarships andcertificates of merit. Scholarships are available for the freshman year for the purpose of attracting academically superior students.There are two named departmental scholarships: F.E. McVay Scholarships and SAS Institute Scholarships. The department’s NSFVIGRE program provides advanced training and support for outstanding juniors and seniors. The North Carolina Sate Universitychapter of Mu Sigma Rho. the national statistics honorary fraternity. accepts as members students who have had superiorperformance in statistics courses. Also, outstanding senior statistics students are recognized through the awarding of engravedplaques.
Honors Program
The Department of Statistics allows exceptional undergraduate students to design a program of study that typically includes advancedcotu‘ses not ordinarily taken by statistics majors and one or two semesters of independent study or research. Students in the programcomplete a minimum of 9 credit hours in courses drawn from at least two of the following three categories: MA 425, MA 426. orother courses designated as appropriate by the honors adviser. SOD-level courses in statistics or mathematics, and 400- or SOD-levelcotu'ses in independent study. Interested students should contact the Honors Adviser in the statistics department for additionalinformation.
Curricula
The undergraduate curriculum provides basic training for a career in statistics or for graduate study and leads to the Bachelor ofScience in Statistics. In addition to statistics. the curriculum includes study in mathematics, computer science, and the biological/physical sciences. While fulfilling their major elective requirements. students can either elect a minor or distribute their study acrossdisciplines exploring the application of statistics in other fields such as agriculture and life sciences. computer science, economicsand business. industrial engineering. and the social sciences. A cooperative work-study option is also available.
The Department of Statistics also advises students in the Environmental Sciences. Statistics Concentration major. The environmentalsciences. whether concerned with basic research or monitoring the status of environmental health. are heavily involved inexperimental and/or sampling design. collection of data, data analysis and interpretation. Statistics is the science of designingefficient studies for the collection of data to address specific research questions. and the analysis of these data to provideunderstanding of the nature of the process or population under study. It is important that environmental scientists be aware of the roleof statistics in research and be familiar with basic statistical methods in order to properly plan and execute these studies. TheStatistics Concentration will prepare students to become a full member of an interdisciplinary research team attacking anenvironmental problem. Successful completion of the B.S. in Environmental Sciences. Statistics Concentration will prepare studentsto perform at the junior statistician level or for graduate study.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula.
Minor in Statistics
The Department of Statistics offers a minor in statistics to majors in any field except statistics. The importance of statistical reasoningto solve real world problems has been recognized by the business, government. and scientific communities. This minor program willprovide students with an opportunity to become competent in the use of statistical methods to summarize information and/or provideanswers to policy/research questions. Students completing this program of study will also be provided with experience in statisticalcomputing. The typical minor program consists of the successful completion of ST 301-302, ST 371-372 or ST 421-422, and oneother approved Department of Statistics cotu‘se with a grade of C or better in each course. Other sets of five courses may beacceptable; see the Director of Undergraduate Programs.
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College of Textiles
Textiles encompasses every aspect of daily lives with applications in medicine, space, recreation and sports, fashion, personal safety,environmental improvement and control, transportation, household and geotextiles. These versatile textile materials, offer manymarket opportunities and are made to design specifications by a variety of modern high-speed processes, utilizing tools such as lasers,electronics and computers. Textile materials begin with the synthesis of fibers by man or by nature. The fibers may be utilizeddirectly or by undergoing fabric formation, including the steps necessary to make fabrics useful, such as the manufacture of dyestuffsand colorants, chemical auxiliaries and finishes, and cutting and fashioning into products. In addition to the College’s expertise in theproduction and processing of textiles, the College also has expertise in the areas of design and development and the management andmarketing of textile products.
The approximately 7,500 alumni of the College of Textiles hold diverse positions. In the textile and related industries, occupationsinclude executive management positions for major textile organizations, manufacturing management, engineering and processimprovement, marketing and sales, c01porate management, design, research and development, technical service, sourcing, supplychain management, quality control and personnel management. In addition, many students continue studies in graduate programs in awide range of disciplines. These textile graduates enter an exciting arena, where they bring creativity to the design/development andmanagement decision-making aspects to the industry. Graduates are key strategist in managing global textile-related operations.Engineering systems and products for industry, space, medical textiles, apparel, home textiles, transportation and nonwovens provideexciting opportunities.
Opportunities remain excellent, with the college maintaining one of the university’s best placement records at 95% or better eachyear. Demand for textile graduates from NC State University is particularly strong, due mainly to the strength of the academicprograms and the College’s strong working relationships with industry and government. These programs are offered by two degreegranting departments: Textile and Apparel, Technology and Management, and Textile Engineering, Chemistry, and Science.
Degree Programs
The College of Textiles offers a broad choice of curricula from which to choose. Bachelor of Science programs in TextileTechnology, Fashion and Textile Management, Textile Engineering, and Polymer and Color Chemistry are available. Theseprograms allow students to choose from a wide range of courses in addition to required core courses. The textile student’s ctu‘riculumincludes humanities, social sciences and basic sciences and may include concentrations in business, economics, industrialengineering, mathematics, physics, chemistry, computer science, or statistics. Dual degree possibilities are open to textile students,usually requiring at least two semesters of additional study. Since professional textiles study is concentrated in the last two years ofthe student’s program, it is possible for students from junior or community colleges, or other institutions of higher learning to transferto the College of Textiles with a minimum loss of time.
The College of Textiles offers the following graduate degrees: Master of Textiles, Master of Science in Textiles, Master of Science inPolymer and Color Chemistry, Master of Science in Textile Engineering, Doctor of Philosophy in Fiber and Polymer Science, andDoctor of Philosophy in Textile Technology and Management. For general requirements, consult the Graduate Caralog. By facultyagreement, candidates for the Doctor of Philosophy degree in other schools of this university may specialize in textile-relatedsubjects. In such cases, research is usually done in textiles.
Double/Dual Degree Programs
Dual Degree Program in Textile Engineering and Chemical Engineering
This dual degree program provides for meeting all requirements for bachelor’s degrees in both Textile and Chemical Engineering inonly 9 semesters. Students in this dual degree program select the Chemical Processing Concentration of Textile Engineering.Graduates of this program enjoy the benefits of two engineering degree programs that have long been successful in placing engineersinto exciting and well paying careers. For more information on this dual degree program, contact Jon P. Rust (jon_rust@ncsu.edu).
Eli Whitney Program in Textile and Apparel Management and International Studies
This program is being revised to include a minor as well as a major in International Studies. For more information, contactDr. Nancy Cassill, Room 3313, Textiles Complex.
The joint program between the College of Textiles and the College of Humanities and Social Sciences allows a student to earn a BS.degree in Textile and Apparel Management and a B.A. degree in Multidisciplinary Studies with a concentration in InternationalStudies. This dual degree is designed to prepare students for work in the increasingly global textile industry.
The program includes all the technical course requirements associated with the Textile and Apparel Management degree. For theB.A. in Multidisciplinary Studies, students choose from among three areas of concentration: the Pacific Rim (language study inJapanese or Chinese), Latin America (language study in Spanish), or Europe (language study in German or Italian). The program,which takes five years to complete, includes overseas internships.
Merit scholarship awards are available for high-achieving students who participate in the double degree program. For moreinformation, contact Dr. Nancy Cassill, Room 3313, Textiles Complex.
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Anni Albers Scholars Program
College of Textiles, Textile Technology ProgramCollege of Design, Art and Design Program
The Anni Albers Scholars Program, a collaboration between the NC State University College of Textiles and the College of Design,provides students simultaneously with exemplary preparation in design and in textile technology. Because NC State University hasboth renowned Colleges of Textiles and Design, we are in a unique position to provide undergraduate education in textile design thatis unparalleled at other institutions in the US. This program improves graduates’ creative flexibility and enhances employmentopportunities by combining professional skills in design with high quality technological knowledge. The program is named for textiledesigner and artist Anni Albers who exemplifies the ideals and goals to which the program aspires.
Students completing the Anni Albers Program will earn two undergraduate degrees: a Bachelor of Art and Design from the Collegeof Design. and a Bachelor of Science in Textile Technology from the College of Textiles.
Facilities
The College of Textiles is located on Centennial Campus, which is adjacent to NC State University’s central campus. CentennialCampus is a “technopolis” that combines the university. corporate and government research and development facilities. There is noother campus or research park quite like this 1,334 acre site.
Minors
College of Textiles majors are encouraged to minor in areas outside of textiles. Of particular interest are minors in Design. Business,Foreign Language, Paper Science, and Industrial Engineering.
Honors and Scholars Program
This program offers exceptional students the opportunity to explore areas of special interest through various forms of research orindependent study. Students of high academic level, after their first or second year of study, are invited to participate in this program.Special lectures, discussion groups and seminars in the freshman and sophomore years offer possibilities for future development inthe honors program. Additional advising is available and recommended in order to create and define degree programs which meetstudents' needs. Honors sections and graduate level classes are open to these students. The College of Textiles honor student willconduct a literature review and conduct an honors research project in an area of special interest. The honors project ranges from ascholarly review of a special topic to a discussion of an experimental research problem.
Honor Society
Sigma Tau Sigma is the scholastic textile fraternity which was founded in the College of Textiles in 1929 to honor students who havea grade point average of 3.250 or higher. The main goal of this fraternity is to create a high standard of scholarship among textilestudents. Twice every year the local chapter selects as its prospective member junior textile students who meet the above criteria.Sigma Tau Sigma also promotes excellence by awarding a trophy to the graduating senior with the highest overall grade pointaverage in the college.
Scholarships
The Directors of the North Carolina Textile Foundation and friends of the College of Textiles have established an outstandingfreshman scholarship program for incoming freshmen, transfer into the College of Textiles and current Textile students. The Collegeof Textiles currently has the largest college-based scholarship program at NC State University.
Centennial Scholarships are currently valued at $10,000 per year for in-state and out-of—state students. This scholarship programalso offers a $7,500 enrichment fund per recipient for educational enhancement activities. Candidates must be nominated by his orher high school or home school by November 1st. or must self nominate before November 15th. North Carolina Textile Foundation(NCTF) Scholarships (total value: $20,000) and Textile Prestige Scholarships (total value: $10,000) are also awarded through theCentennial Scholarship Process. Application deadline for all Textile scholarships is December 1. Restrictions do apply. Contact KentHester at (919) 515-6530 for full details.
Field Trips
For certain textiles courses, it is desirable for the student to see the manufacturing process under actual operating conditions. Whenpossible, student groups visit outstanding manufacturing plants. Trip participation may be required. Transportation costs and othertravel expenses, while held to a minimum, are paid by the student in some instances.
Summer Employment
Job opportunities for summer employment are available for textile students. Placement assistance is available through the collegecareer selvices office and frequently can be arranged in the student’s home community.
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Four-in-One Program
The College of Textiles has a program which permits a student with a baccalaureate degree from an accredited college or universityto complete the requirements for a Bachelor of Science degree in Textiles, Textile and Apparel Management or Polymer and ColorChemistry after the satisfactory completion of a minimum of one year of study.
Applicants should have completed basic economics, mathematics, physics and chemistry requirements comparable with thoserequired for the textile degree sought. Under these conditions, the student generally may complete the degree requirements in twosummer sessions and two regular semesters. Students not meeting specific requirements in business, economics, sciences, ormathematics should remove deficiencies prior to entering a specific degree program, otherwise the program of study may requirethree or more semesters.
Each applicant’s undergraduate program is considered individually and, in most cases, a complete transfer of credits is possible.
Exchange Program
Selected students enrolled in textiles are given the option to spend at least one semester studying at a different university. Thefollowing list of opportunities are available. Brazil - Seni Citiqt; England - Leeds University, University of Hull, University ofManchester Institute of Science and Technology; Europe - Transatlantic Textile Network, (TTN), AUTEX; France - ENSAIT inRoubaix, University of Lille (ENSIT); Finland - Tempere University; Germany - HSNR in Monchengladbach, RWTH in Aachen,University of Dresden, University of Munster; Guatemala - University of Valle; Hong Kong - Hong Kong Polytechnic University;Japan - Shinshu University; Mexico - ITESM; Spain - UPC in Terrassa.
Additional information about these exchanges can be obtained from the Academic Programs Office.
Special Services
The College of Textiles offers several services and programs which enrich its academic programs. Textile and Apparel Research isconducted on a wide variety of problems relating to the fiber, textile and apparel industries. Frequently, the problems areinterdisciplinary and involve team effort. Students have an opportunity to participate in the solution to current problems. The Officeof Student Services is responsible for career services and scholarship programs of the College of Textiles. The career services officebrings together industry recruiters and students for interview sessions for permanent and summer employment. Alumni may also takeadvantage of the placement office. The scholarship function is operated by a committee. It is possible for any United States Citizen orPermanent Resident student to pursue an education in textiles through scholarships, loans or grants, as long as he or she maintains theuniversity’s academic standards.
Textile Off-Campus Program (TOP)
The College of Textiles has a selection of undergraduate courses that are offered by distance education each semester. On campusstudents may take these courses via the internet with departmental approval. Classes with labs may require the student to enroll in anon campus lab section. For information, please visit our website at www.tx.ncsu.edu/academic/distance or call Carolyn Krustoff at(919) 515-6622.

DEPARTMENT OF TEXTILE AND APPAREL, TECHNOLOGY AND MANAGEMENT
Centennial Campus, Room 3245phone: (919) 515-6633
T. J. Little, HeadG. L. Hodge, Associate Head and Director of Graduate ProgramsA. M. Seyam, Associate Head and Director of Undergraduate Programs
University Distinguished Professor: Joseph D. Moore Professor: A.B. Godfrey; Klopman Distinguished Professor:Behnam Pourdeyhimi; Charles Cannon Professor: S.K. Batra; Abel C. Lineberger Professor: W. Oxenham; Alumni DistinguishedUndergraduate Professor: P. Banks-Lee; Professors: N. Cassill, T.K. Ghosh, M. King, T.J. Little, A.M. Seyam, M.W. Suh; AdjunctProfessors: R. McMahon, D. Sikema, T. Theyson; Professors Emeriti: R.A. Barnhardt, R.A. Donaldson, A.H. El-Shiekh,W.C. Stuckey Jr., S.C. Winchester; Associate Professors: P. Banks-Lee, H.H.A. Hergeth, G.L. Hodge, C.L. Istook, T. May Lamar,
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S. Michielsen, N. Powell, G.W. Smith, K.A. Thoney-Barletta; Associate Professors Emeriti: H. Davis, P.B. Hudson, T. Lassiter,M.L. Robinson; Adjunct Associate Professors: D. Shiffler, W. Harazin; Assistant Professors: M. Jones; Assistant Professor Emeritus:F.W. Massey; Instructor: L. Parillo-Chapman; Adjunct Lecturers: G. Garland, F. Gibson
The Department of Textile and Apparel, Technology and Management offers Bachelor of Science degrees in Fashion and TextileManagement and in Textile Technology. The degree in Fashion and Textile Management permits the student to specialize in one ofthree concentrations: Textile Brand Management and Marketing, Fashion Development and Product Management, and TextileSupply Chain Management. The B.S. in Textile Technology degree offers options in Textile Design, Nonwovens, Medical Textiles,etc. Each program requires a common series of foundation courses covering the principles, fundamentals, and applications of textiletechnology and business.
Curricula
The B.S. in Fashion and Textile Management has three concentrations. The Textile Brand Management and Marketing Concentrationfocuses on studying branding strategies, consumer trends, product trends, licensed products, and the global marketplace dynamics.The Fashion Development and Product Management Concentration focuses on design and development of fashion products,integrating trend analysis, computer-aided-design, coloration, silhouette selection, pattern making, fabric selection, consumerresearch, costing, sourcing and quality assessment. The Textile Supply Chain Management Concentration focuses on sourcing theoptimum quantities of raw materials and products to supply the brands and retailers to meet consumer demand. The program teacheshow to use a series of problem solving approaches to make the logistics process efficient and cost effective. Students in all threeFashion and Textile Management concentrations may pursue global studies, including study abroad, to further enhance theirunderstanding of global market opportunities.
The B.S. in Textile Technology offers the student a background in the technology of manufacturing, product design, productdevelopment, and evaluation of textiles. The textile technology program is both flexible and diverse, requiring students to acquire anunderstanding of textile processes, products, and innovations. The program involves many academic disciplines and offers a well-rounded versatile degree, which prepares graduates to accept senior textile technology positions in industry. Popular minors includeDesign, Foreign Language, Industrial Engineering, Business and Economics, and Nonwovens.
The Department of Textile and Apparel, Technology and Management administers the Eli Whitney Scholarship program for studentswishing to undertake a study of international business in conjunction with their studies in Fashion and Textile Management. Thisprogram is currently being revised to permit a minor or a double major in International Studies, offered by the College of Humanitiesand Social Science for students who are earning a B.S. degree in Fashion and Textile Management. The Department of Textile andApparel, Technology and Management jointly administers, with the Department of Art and Design, the Anni Albers ScholarsProgram for students wishing to double major with a B.S. degree in Textile Technology and a BA. degree in Art and Design.
Students taking either the B.S. in Textile Technology or B.S. in Fashion and Textile Management may elect to follow one of themedical textile options offered in the College of Textiles: either Medical Textiles or Healthcare Product Management.
The Department of Textile and Apparel Technology and Management has state of the art laboratories including Digital DesignLaboratory, Nonwovens Pilot Laboratory, Filament and Technology Lab, Fashion Studio, Anni Albers Design Labs, SpecialtySoftware Computer Lab, Microscopy and Image Analysis Lab, and Textile Management Sciences Lab.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in the Sciences of Nonwovens
The minor in the Science of Nonwovens is available to all undergraduate students enrolled in the university as degree candidates,except Textile and Apparel, Technology and Management majors. The minor requires 15 credit hours. Nine hours of required coursesprovide a comprehensive overview of nonwoven products and processes including various manufacturing techniques, and product/process/property interactions. Six elective hours may be chosen from areas including bonding technologies, nonwovencharacterization methods and nonwoven product development.
Journal
The department publishes an online electronic journal quarterly, which provides industry, government and academic personnel withthe timely dissemination of textile information. With a readership in excess of 10,000 persons (industry, government, and academicprofessionals), JTATM serves as an effective communication vehicle regarding the latest textile innovations, both management anddevelopment, in the field. Faculty and students utilize this resotu‘ce in coursework and research efforts. The Jotu‘nal of Textile andApparel, Technology and Management can be accessed at www.tx.ncsu.edu/jtatm.
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DEPARTMENT OF TEXTILE ENGINEERING, CHEMISTRY AND SCIENCE
Centennial Campus, Room 3250phone: (919) 515-6558
K. R. Beck, HeadJ. P. Rust, Associate Head, Director of Undergraduate ProgramsP. J. Hauser, Associate Head, Director of Graduate Programs
Burlington Industries Professor of Textile Technology: R.L. Barker; Ciba-Geigy Professor of Dyestuff Chemistry: H.S. Freeman;Kosa Professor of Fiber and Polymer Chemistry: A.E. Tonelli; Professors: KR. Beck, T.G. Clapp, B.S. Gupta, H. Hamouda,P.J. Hauser, S.M. Hudson, W.K. Jasper, J .P. Rust; Adjunct Professors: A. Bogdanovich, D.J. Brunelle, L.D. Claxton, W.G. O’Neal,G. O'Neal, D.J. Prezant, D.J. Sikkema; Professors Emeriti: D. R. Buchanan, D.M. Cates, J.A. Cuculo, P.D. Emerson, P.L. Grady,D.S. Hamby, S.P. Hersh, C.D. Livengood, PR. Lord, R. McGregor, G.N. Mock, M.H. Mohamed, C.B. Smith, M.H. Theil,C. Tomasino, P.A. Tucker, W.K. Walsh, W.M. Whaley; Associate Professors: D. Hinks, J.A. Joines, R. Kotek, M.G. McCord,R. Shamey; Adjunct Associate Professors: E.S. Greenhalgh, J. Kaufman, R.G. Keuhni, T. Montgomery, I.D. Shin; AssociateProfessors Emeriti: T.G. Rochow; Assistant Professors: R.E. Gorga, W.E. Krause, M.A. Pasquinelli, X. Zhang; Adjunct AssistantProfessors: H.A. Boyter, Jr., L. Dickinson, R.A.F. Moore, 1. Parker, L. Qian, H.S. Whang; Adjunct Lecturers: S. Li, C. Moses;Associate Members of the Faculty: P. Banks-Lee, S.K. Batra, W. Oxenham, R.A. Donaldson, T.K. Ghosh, B. Pourdeyhimi,R.J. Spontak, R.E. Fornes (Physics)
The Department of Textile Engineering, Chemistry, and Science offers Bachelor of Science degrees in Polymer and Color Chemistryand Textile Engineering. Students receive a fundamental knowledge of the science and engineering involved in the production ofpolymers, fibers, yarns and fabrics, and products based on them, and the process of dyeing and finishing.
Curricula
The BS. in Polymer and Color Chemistry is a new, highly flexible, rigorous program that provides courses in fundamentalchemistry, while inc01porating some unique areas of applied chemistry in polymers and/or color chemistry. The applied courses areheavily oriented to the chemistry and technology of polymers, including polymer synthesis, extlusion and characterization. Inaddition, the color chemistry component of the degree includes the synthesis and application of dyes and other compounds associatedwith the coloration of materials, as well as the science of color perception and color measurement.
The degree program offers two concentrations: American Chemical Society (ACS) Certified, and Science and Operations. The ACSCertified concentration is designed for students wishing to pursue advanced studies in chemistry and related subjects, for instance,medical school. Each concentration incorporates a large number of electives allowing students to develop focus areas, includingmedical textiles, polymer chemistry, and color chemistry. More information about the degrees is available online:www.tx.ncsu.edu/pcc.
The BS. in Textile Engineering provides a broad base of fundamental engineering courses as a foundation for studies in textileengineering. The textile engineering courses deal with the application of scientific and engineering principles to the design andcontrol of all aspects of fiber, textile and apparel processes, products and machinery. These include natural and man-made materials,interaction of materials with machines, safety and health, energy conservation, six-sigma quality, and computer information systems.The BS. in Textile Engineering is offered jointly with the College of Engineering. For more details about the program, seedescription under the College of Engineering.
Specific curriculum requirements are available online: www.ncsu.edu/registrar/curricula
Minor in Polymer and Color Chemistry
The minor in Polymer and Color Chemistry is available to majors in any field except Polymer and Color Chemistry. The program isdesigned to expose students to the technical and scholarly disciplines of polymer chemistly, fiber formation, color physics, dyeing,and chemical modification of fibers and fabrics, and gives them an opportunity to learn how basic disciplines are applied in anindustrial environment. Any interested students should contact the Department of Textile Engineering, Chemistry, and Science forinformation about the minor and its prerequisites.
B.S. Degree in Textile Engineering
(See Textile Engineering curriculum in the College of Engineering)
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College of Veterinary Medicine
N0 specific undergraduate degree track is associated with a preprofessional veterinary medicine program. Faculty members from theCollege of Agriculture and Life Sciences serve as advisers to undergraduate students interested in veterinary medicine that areenrolled and pursuing a baccalaureate program usually in a science-related field. Preprofessional course requirements are listedbelow. After completion of the required courses, students may be eligible to apply for the professional veterinary program. Courserequirements may be changed annually and are determined by the Faculty Committee on Admissions in the College of VeterinaryMedicine.
Undergraduate students with interest in veterinary medicine are expected to be pursuing a baccalaureate degree (to include the socialscience and humanities requirements in the appropriate curriculum). Minimum requirements and course stipulations for curriculumplanning should be followed through by each of the students and their preprofessional advisers in order to be knowledgeable of therequirements.
All courses listed below should be completed by the time of application to the veterinary college, except for two courses which maybe pending completion in the spring semester, term, or quarter, of the year of application.

Preprofessional Course Requirements
ANS 225 Principles of Animal Nutrition 3 MA 131 Calculus for Life Management or 3
BCH 451 Principles of Biochemistry 4 MA 121 Elements of Calculus or 3
BIO 125 General Biology or 4 MA 141 Calculus I 3
BIO 183 General Biology with Lab 4 MB 351 General Microbiology 3
CH 101 Chemistry I and CH 102 4 MB 352 General Microbiology Lab 1
CH 201 General Chemistry and CH 202 4 PY 221 College Physics I and Lab 4
CH 221 Organic Chemistry I with Lab 4 PY 212 College Physics II and Lab 4
CH 223 Organic Chemistry II with Lab 4 ST 311 Introduction to Statistics 3
ENG 101 Academic Writing and Research 4 Humanities and Social Science Electives 6
GN 411 Principles of Genetics 4 Business and Finance Electives 6

Professional Degree Programs and Career Opportunities
Veterinary medicine is a science career dealing with the recognition, treatment, control and prevention of disease in animals. Careeroptions are unlimited and varied as animal health affects the health and economic welfare of the nation. D.V.M. candidates may selectseveral career options upon graduation. Federal government, private industry, private practice, and research and teaching activities ina university setting are all possible for licensed graduates. Successful completion of the professional training program should preparestudents for appropriate North Carolina state licensing examinations. Persons interested in the professional courses offered mayreceive information by contacting the College of Veterinary Medicine, Student Services Office, Raleigh, NC or view the collegewebsite at www.cvm.ncsu.edu.
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NC State - CVM FOR D.V.M. ADMISSIONS
Pre-requisite or Required Courses for the 2008 Admissions Cycle

Required Courses Semester Hrs NC State University Equivalent
Required

Animal Nutrition 3 ANS 225 Principles of Animal Nutrition (3)
or ANS 230 Nutrition of Domestic Animals (3)
or ANS 415 Comparative Nutrition (3)

Biochemistry 3 BCH 451 Principles of Biochemistry (4)
Biology with Lab 4 B10 125 General Biology (4) or B10 183 Introductory Biology 11 (4) or

20 160 Intro to Cellular and Developmental Zoology (4)
Business and Finance 6 Any business, finance, accounting, economics, or agricultural economics

course.
Calculus or Logic 3 MA 121 Elements of Calculus (3) or MA 131 Calculus for Life

and Management Sciences (3) or MA 141 Calculus I (4) or
LOG 201 Logic (3)

Chemistry, General 8 CH 101 Chemistry- A Molecular Science (3) w/lab CH 102 ( 1) and CH 201
with Labs Chemistry-A Quantitative Science (3) w/lab CH 202 (1)

Chemistry, Organic 8 CH 221 Organic Chemistry I/lab included (4) and CH 223 Organic
with Labs Chemistry II/Lab included (4)

Composition & Writing, 6 Any combination of the following: ENG 101 Academic Writing and
Public Speaking, Research (4), COM 110 Public Speaking (3), COM 112 Interpersonal
Communications Communications (3), COM 211 Argumentation and Advocacy (3)

Genetics 4 GN 411 Principles of Genetics (4)
Humanities and Social 6 Humanities courses include history, foreign language, arts, music, language.

Sciences Social Science courses include psychology, sociology, and anthropology.
Microbiology with Lab 4 MB 351 General Microbiology (3) and MB 352 General Microbiology Lab

( 1) MB 411 Medical Microbiology (3) and MB 412 Medical Microbiology
Lab (1)

Physics with Labs 8 PHY 211 College Physics I (4) & PHY 212 College Physics 11 (4) or PY 205
Physics for Engineers and Scientists I (4) and PY 208 Physics for Engineers
and Scientists II (4)

Statistics 3 ST 311 or ST(BUS) 350 Introduction to Statistics
* Required courses must be completed with a “C-” or higher grade. All but two of the required courses must be completed by the endof the fall semester during which the student applies. The remaining two courses must be completed in the spring semester of theapplication cycle year. Required courses can not be completed in the summer sessions immediately preceding matriculation.
DEPARTMENT OF MOLECULAR BIOMEDICAL SCIENCES
C. McGahan, Headphone: (919) 513-6220
Professors: K.B. Adler, C.F. Brownie, L.N. Fleisher, N.C. Olson, M.G. Papich, J. Piedrahita, P.L. Sannes, B. Sherry, J.E. Smallwood,D.E. Thrall; Professors Emeriti: A.L. Aronson, R.A. Argenzio, P.J. Bentley, T.M. Curtin, C.E. Stevens, C.S. Teng; AssociateProfessors: P. Arasu, M. Breen, G. Dean, J.E. Gadsby, J. Horowitz, L.C. Hudson, M.G Papich, B.P. Peters, K.A. Spaulding,C.R. Swanson; Assistant Professors: J. Barnes, L. Martin, A. Pease, L. Psner, I. Robertson, M. Rodriguez-Puebla, D.S. Reddy,J. Yoder; Visiting Assistant Professor: J.P. Douglass; Research Professor: M.C. McGahan; Research Assistant Professor: J. Gookin,N. Nascone-Yoder; Clinical Assistant Professor: P. Burns, N. Campbell, J. Neel, C. Stanton; Instructor: J. Khosla
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DEPARTMENT OF CLINICAL SCIENCES
A. Blikslager, Interim Headphone: (919) 513-6230
Professors: C.E. Atkins, E.B. Breitschwerdt, M.G. Davidson, K. Flammer, R.B. Ford, B.C. Gilger, E.M. Hardie, E.C. Hawkins,B.W. Keene, N.A. Monteiro-Riviere, E.J. Noga, T.J. Olivry, E.A. Stone, M.K. Stoskopf, L.P. Tate; Associate Professors:K.F. Bowman, B.A. Breuhaus, D.G. Bristol, L.A. Degernes, R.E. Fish, S. Gardner, B.D. Hansen, M. Hauck, S. Jones, G.A. Lewbart,D.J. Marcellin, K.G. Mathews, KR. Mufiana, S.C. Roe, S.L. Vaden; Assistant Professors: A. Birkenheuser, S. Bissett,A.T. Blikslager, T.C. DeFrancesco, K. Ferris, MR. Gerard, C.A. Harms, P. Hess, B.D. Lascelles, T. Micheu-Miller, M. Murphy,N.J . Olby, L.E. Williams; Clinical Professor: R.A. Mansmann (Director of Equine Health Studies Program); Clinical AssociateProfessor: W.R. Redding, Clinical Assistant Professors: S.A. Bissett, Y. Elce, K.K. Ferris, K. Harrell, S. Marks, K.M. Murphy,M.S. Rembert (Asst. Director of Laboratory Animal Resources), M. Schramme, S. Sullivan, K.H. Taylor
DEPARTMENT OF POPULATION HEALTH AND PATHOBIOLOGY
J. Floyd, Headphone: (919) 513-6240
Professors: G.W. Almond, K.L. Anderson, H. Barnes, T. Brown, P. Carter, J. Cullen, O. Fletcher, J.G. Floyd, F. Fuller, C. Grindem,J. Guy, B. Hammerberg, M. Levy, D.H. Ley, D. Meuten, P. Orndorff, M.C. Roberts, M. Tompkins, W. Tompkins, D.P. Wages,Associate Professors: C. Altier, M.T. Correa, P. Cowen, P. Farin, J. Law, J. Levine, M.B. McCaw, B.D. Slenning, S. Tonkonogy,M.D. Whitacre, Assistant Professors: R.E. Baynes, W.A. Gebreyes, K. Linder, M. Martin, A.M. Miles, C. Pinto, G. Smit; ClinicalAssociate Professor: B. Baker; Clinical Assistant Professor: A.L. Cannedy, J. Flowers; Clinical Instructor: M. Alley; ResearchProfessor: E. Havell; Research Associate Professor: S. Kennedy-Stoskopf; Research Assistant Professor: R. Gehring; AdjunctProfessor: V. Schijns, X. Xia; Adjunct Associate Professor: A. Bogan, E. Gonder, L. Kooistra, D. Marshall, D. Rives, A. Scheidt,W. Starnes; Adjunct Assistant Professor: S. Clark, D. Malarkey, T. McGinn, R. Morales; Distinguished Professor: J.E. Riviere;Lecturer: S. Hunter, V. Pallatto; Poultry Extension Specialist: D. Carver; Swine Extension Specialist: M. Morrow; Director ElectronMicroscopy: Michael Dykstra
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OTHER ACADEMIC AND ADMINISTRATIVE UNITS
Biotechnology Program
Robert M. Kelly, Director
The Biotechnology Program at NC State includes nearly 200 faculty representing 24 departments in the Colleges of Agriculture andLife Sciences, Engineering, Nattu‘al Resources, Physical and Mathematical Sciences, Veterinary Medicine, and Humanities andSocial Sciences. The program administers minors in Biotechnology at the undergraduate, M.S., and Ph.D. levels, and a GraduateCertificate Program. Research in biotechnology is multidisciplinary encompassing three main areas: molecular biology, biomolecularengineering, and cell culture. One of the unique aspects of our program is the focus on laboratory techniques, including recombinantDNA technology, PCR, gene chip/microarray technology, protein purification, and more. Many curricula offer a great deal of theoryabout molecular biotechnology, but few allow for the level of hands-on experience that our program does. For more informationabout the Biotechnology Minor and Graduate Certificate Program, please Visit www.ncsu.edu/biotechnology.
Computer Training Unit
Judson Hair, Director, CPEChip Futrell, Associate Directorphone: (919) 515-8163
Since 1989, the NC State Computer Training Unit has been a leading provider for the IT training needs of the Triangle. CTU operatesout of McKimmon Center, utilizing four dedicated, state-of—the-art labs. New classes are introduced on a tri-mester basis andtomorrow’s technology is becoming a reality to hundreds of people today.
Whether an individual is looking for a single class to become familiarized with an operating system or is committed to eight weeks ofcertification training, the Computer Training Unit can address this need. The NC State Computer Training Unit strives to meet theneeds of each student. With a hands-on approach to technology, quality training and career guidance are provided to each participant.
Visit the NC State Computer Training Unit website today at www.ncsu.edu/ctu for a complete course schedule and certificationinformation.
Continuing and Professional Education
Judson Hair, DirectorChip Futrell, Associate Directorphone: (919) 515-2261website: www.mckimmon.ncsu.edu/cpe.html
In keeping with the land-grant tradition of the university, Continuing and Professional Education offers noncredit education andtraining to all the people. CPE encompasses three sub-units: Office of Professional Development, The Computer Training Unit, andMcKimmon Conference and Training Center, focusing on the development, facilitation, and delivery of continuing education andprofessional programs for business, industry, and other organizations. Intensive learning experiences include practical case studies,problem solving exercises, and presentations from campus as well as noncampus. Up-to-date computer training is also available on avariety of different levels and on a wide range of topics. Special efforts are made to meet the training needs of industry andgovernment agencies through general as well as customized offerings. The university awards Continuing Education Units toparticipants in qualified programs. Continuing Education Units are part of a nationwide system that provides a uniform measure ofattainment in noncredit educational programs.
Distance Education and Learning Technology Applications (DELTA)
Thomas K. Miller III, Vice Provost for DELTABetty Byrum, Business OfficerLou Harrison, Director of Information TechnologyDonna Petherbridge, Director of Instructional ServicesRebecca Swanson, Associate Vice Provost of DE Planning & DevelopmentKay Zimmerman, Associate Vice Provost of Marketing & Partnership Development
Vision. We seek to improve the quality of education by harnessing technology to provideready access for all learners. In this way we hope to meet the challenges of a changingsociety.
Mission. Education is the key to a prosperous future for North Carolina. DELTA promotes the quality of education by extending thereach of the faculty, collaboratively applying expertise in technology and pedagogy in an efficient, effective, and service-orientedenvironment.
DELTA’s role within the Office of the Provost is to foster the integration and support of learning technologies in NC State’sacademic programs, both on the campus and at a distance. DELTA coordinates the funding and production of all distance-basedcredit programs and courses for the university, and promotes the quality of education by extending the reach of the faculty,collaboratively applying expertise in technology and pedagogy in an efficient, effective, and service-oriented environment. DELTA
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manages the university’s learning technology infrastructure, including WolfWare, an in-house developed course managementsystem, Vista, an enterprise learning management system; Elluminate, a tool for synchronous online teaching and learning, andseveral campus Video classrooms. DELTA offers various programs and services that provide training, support, and resources forteaching and learning with technology. These services may range from developing and/or funding distance education courses andprograms, to creating technology resources face-to-face instruction, to working with the colleges to create specialized, technology-delivered education programs in support of critical constituencies in our state, such as the U.S. military. For more information, pleaseVisit DELTA’s website at delta.ncsu.edu.
Division of Undergraduate Academic Programs
Module 4, Flex Building website: www.ncsu.edu/uapNC State Box 7105 phone: (919) 515-3037Raleigh, NC 27695-7105 fax: (919) 515-4416
Thomas E. H. Conway, Jr. DeanJohn T. Ambrose, Associate DeanRoger A. E. Callanan, Assistant Dean
Undergraduate Academic Programs Staff: M. Albidrez, B. Alexieff, J. Ambrose, T. Appling-Biel, F. Artis, A. Atkin, M. Atkinson,J. Austin, K. Baker, D. Barnes, A. Barton, G. Barthalmus, A. Bell, L. Blanton, M. Bowden, K. Bowman, S. Brandt, L. Brown,B. Bukhay, S. Burnette, D. Burton, R. Callanan, P. Cellini, E. Clegg, T. Conway, Z. Cook, M. Crossley, J. Day,J. Dockery, A. Dupont, M. Early, S. Foley, K. Franklin, C. Freeman, J. Gottlieb, K. Hauschild, J. Hawkins-Morton, M. Hood,A. Hunt, A. lrby, V. Jenkins, B. Jereb, G. Johnson, J. LaMonte, B. Langston, K. Laraway, W. LeBlanc, E. Lezan, C. Leger,D. Marlowe, S. Matney, K. McCloud, M. McConnell, R. McGraw, C. McLean, J. Moore, G. Morell, P. Moses, J. Moylan,H. Murphy, C. Newkirk-White, R. Norris, K. Outing, C. Raines, E. Reid, J. Robinson, Jo Robinson, M. Russell, M. Rust,K. Sheridan, M. Simpson, M. Sopher, P. Steinke, S. Swanson, M. Tetro, M. Toms, J. Tongsri, M. Tyson, C. Veale, K. Wallace,G. Wical, M. Wicker, L. Wilson, B. Windom, K. Ziga
NC State University’s Division of Undergraduate Academic Programs promotes excellence and effectiveness in undergraduateeducation. DUAP is charged with the development of a coherent Vision for undergraduate education, the coordination of academicpolicy and curricular programming, and the strengthening of all academic support programs. DUAP seeks to engage undergraduatestudents in a wide range of academic activities that enhance their learning and result in more profound intellectual and ciVicdevelopment.
Academic Support Program for Student Athletes200 Case Athletics Center website: www.ncsu.edu/aspsaNC State Box 7104 phone: (919) 515-2464Raleigh, NC 27695-7104 fax: (919) 515-1619
Philip Moses, Director
The Academic Support Program for Student Athletes provides academic support for morethan 500 undergraduate and graduate students who represent NC State in NCAA (NationalCollegiate Athletic Association) competition. All student athletes are provided withadvising and counseling support in order to allow them to balance the rigors of academiccourse work with the rigors of competition at the NCAA Division I level.
Cooperative Education Program300 Clark Hall website: www.ncsu.edu/co-op_edNC State Box 7110 phone: (919) 515-2300Raleigh, NC 27695-7110 fax: (919) 515-7444
Arnold Bell, Executive Director of Development & Experiential Learning
This optional program is structured so that students will alternate semesters of study with semesters of practical work as sophomoresand juniors. Academic work is spread over a three-year period to permit alternating academic semesters with work-experiencesemesters. Students earn a salary while they are in industry, and they may earn a sufficient income to finance much of their collegeeducation. The Co-op plan can be completed in five years, during which time the student receives 12 to 18 months of industrialexperience.
Students in all curricula may apply for the Co-op program if they have a grade point average of 2.25 or better. Application foradmission into the Co-op program should be made early in the spring semester of the freshman year, however, later applicationsresulting in fewer work semesters will be considered during the sophomore year or the first semester of the junior year. Undesignatedstudents must be admitted into a degree program prior to beginning the first Co-op assignment. Further information may be obtainedfrom the Office of Cooperative Education, 300 Clark Hall.
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First Year College48 Tucker Hall website: www.ncsu.edu/fycNC State Box 7925 phone: (919) 515-8130Raleigh, NC 27695-7925 fax: (919) 515-8267
Carrie McLean, Director
The First Year College at North Carolina State University provides a point of entry for studentswho are undecided about their choice of major, but interested in the institution’s mix of science,technology, professional, and liberal studies offerings.
The program employs a student-centered approach to the development of an effective teachingand learning environment. As part of that effort, the First Year College takes into account criticaladjustments necessary for successful transition from the demands of high school to those ofcollege. Based on a cognitive-developmental model that promotes the total university experience,the program brings into closer alignment the in-class and out-of—class experiences of studentswith the intellectual environment to achieve academic success through active involvement andresponsibility for their own learning.
At the core of the program are elements of access to quality academic advising, formal and informal interactions with universityfaculty, support from academically successful upper-class students, guided exploration of the university and its colleges, structuredreality-based discussions of issues associated with transition from high school to college and deliberate reflection on the cultural andsocial offerings available at the university. These elements are addressed through an orientation course taught each semester of thefirst year, cross-curricular advising, and a specialty programmed living/learning experience in the FYC Village. The program isstructured so that time to graduation for students entering through the First Year College is no longer than for students who enter theuniversity directly through a major.
First Year Inquiry ProgramModule 4, Flex Building website: www.ncsu.edu/firstyearinquiryNC State Box 7105 phone: (919) 515-3037Raleigh, NC 27695-7105 fax: (919) 515-4416
Maxine P. Atkinson, Director
The First Year Inquiry Program (FYI) is designed specifically for first year students who will take general education courses duringtheir first year at NC State. Each FYI course, which is designated with the “Q” suffix, fulfills a general education requirement (GER).FYI faculty, for whom teaching and student success are priorities, engage FYI students through the use of “Inquiry-guided" teachingmethods. The three student-learning objectives for which the FYI program strives are sharpening of critical thinking skills, enhancingdevelopment of intellectual maturity and increasing student responsibility for his or her own learning. Students further benefit fromexperiencing classes with a small faculty/student ratio that fosters a closer relationship among students and professor.
New Student Orientation100-B Ricks Hall Addition website: www.ncsu.edu/orientationNC State Box 7525 phone: (919) 515-1234Raleigh, NC 27695-7525 fax: (919) 515-5844
Gabe Wical, Interim Director
New Student Orientation provides newly admitted first-year and transfer undergraduate studentsintroductory assistance and continuing services that will aid in their transition to NC State. Ourprograms expose students to broad educational opportunities, academic expectations and resources, aswell as social and developmental opportunities. Most importantly, we begin the process of integratingstudents into the life of the institution.
Office of Advising Support, Information, and Services201 Ricks Hall website: www.ncsu.edu/oasisNC State Box 7577 phone: (919) 513-1723Raleigh, NC 27695-7577 fax: (919) 513-7542
The mission of the Office of Advising Support, Information and Services (OASIS) is to provide academic information to currentundergraduate students through Virtual and face-to-face cross curricular advising. Some of the services we offer include:
Fellowship Advising provides information on all national fellowships and other scholarship and grant opportunities to studentscampus wide (www.ncsu.edu/fao).
Pre-Law Advising offers, to those seeking information regarding law school and the process of applying to law school, guidance,information, and support (www.ncsu.edu/project/prelaw).
The Virtual Advising Center supplements traditional, face-to-face advising with Virtual services that provide curriculum andacademic policy information online any time of the day or night (www.ncsu.edu/advising_central).
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Office of Assessment209 Ricks Hall website: www.ncsu.edu/assessment/assess.htmNC State Box 7105 phone: (919)515-6433Raleigh, NC 27695-7105 fax: (919) 515-4416
Allen Dupont, Director
The Office of Assessment in the Division of Undergraduate Academic Programs provides support for continuous programimprovement for all departments and units serving undergraduate students. The Assessment staff provides training, analysis, andsupport for on-going assessment of student learning and development. Assessment of student learning outcomes aligns directly withthe NC State mission and promotes a culture of learning, improvement, and accountability. We are expected to evaluate all that we doin order to continuously improve student learning and development.
Transition Program208 Language & Computer Labs website: www.ncsu.edu/transitionNC State Box 7105 phone: (919) 515-7053Raleigh, NC 27695-7105 fax: (919) 515-4416
Frankye Artis, Director
The Transition Program is a program of support and challenge, which is designed to help students who demonstrate academic ortransitional need attain academic success. Students do not apply to the Transition Program; rather, the Office of Admissions refers tothe Director of the Transition Program a select set of applications from students who meet criteria for admission to North CarolinaState University, but do not meet the requirements for acceptance into the first and second choice majors to which they applied. TheDirector reviews applications and offers a pre-determined number of students admission to the university through the TransitionProgram. All students admitted to the program must sign a program contract that commits them to participate in specially designedactivities, both personal and academic, during their freshman year.
Undergraduate Research202 Ricks Hall website: www.ncsu.edu/undergrad-researchNC State Box 7105 phone: (919) 513-4187Raleigh. NC 27695-7105 fax: (919) 515-4416
George T. Barthalmus, Director
The Office of Undergraduate Research supports and promotes excellent undergraduate opportunities in discovery-, inquiry- andcreativity-based scholarship through mentored research experiences with NC State faculty and other national and internationalscholars and professionals. Undergraduate Research is scholarly study in any discipline in which independent scholarship culminatesin advancements in science, technology, engineering, business, the arts, or humanities. Any student chosen by a mentor mayparticipate in undergraduate research. Students from any discipline can engage in the excitement of scholarly research and presenttheir work at quarterly symposia. Research and travel grants are available. Motivated students from high schools, communitycolleges, and universities from North Carolina, the nation, and the world are invited to participate.
Undergraduate Tutorial Center1005K Ricks Hall Addition website: www.ncsu.edu/tutorial_centerNC State Box 7118 phone: (919) 515-3163Raleigh, NC 27695-7118 fax: (919) 515-5844
Barbara B. Windom, Director
The Undergraduate Tutorial Center provides free academic assistance to undergraduates enrolled in 100- and 200- level (and 300-level Statistics) classes. Students can choose to meet weekly with a one-on-one assigned tutor, meet with tutors by appointment, oruse available drop-in services. Supplemental Instruction (SI) leaders provide a series of weekly help sessions for students in selectedlarge lectLu‘e classes. Writing and Speaking Tutorial Services (WSTS) provides assistance to anyone in the university communitywho needs help on writing or speaking assignments.
Students may become a tutor for the UTC if they have an established GPA of 3.0 or better and at least a B+ in the course(s) they wishto tutor. All new tutors are required to take ECI 210, Introduction of College Tutoring during the first semester of employment.
University Honors Program219 Clark Hall website: www.ncsu.edu/honorsNC State Box 8610 phone: (919) 513-4078Raleigh. NC 27695-8610 fax: (919) 513-4392
Richard L. Blanton, Director
The University Honors Program (UHP) recruits and provides programmatic support to a nationally outstanding and diverse group ofstudents drawn from all the undergraduate colleges at NC State. The UHP stimulates, supports, and empowers its students toparticipate in the research and extension and engagement missions of NC State. The UHP provides innovative seminars that supportits research focus by emphasizing inquiry and discovery, as well as the broader implications of new knowledge. It offers
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experimental learning courses to enable students to earn academic credit for research and service projects on campus or in thecommunity. Our students culminate their undergraduate careers with a significant capstone project under the guidance of a facultymember or other professionals. The University Honors Village living-learning community provides a supportive home for many ofour participants, and presents them with opportunities to develop their leadership and social skills and to engage in informal learningthrough study trips, special courses, field trips, and other activities.
The Graduate School
T.L. Lomax, DeanD. K. Larick, Senior Associate DeanR. C. Rufty, Associate DeanM. Carter, Associate DeanD. M. Shafer, Assistant DeanR. Liston, Assistant Dean
The Graduate School provides instruction and facilities for advanced study and research in the fields of agriculture and life sciences,design, education, engineering, natural resources, humanities and social sciences, management, physical and mathematical sciences,textiles, and veterinary medicine.
The school is currently composed of more than 2,000 graduate faculty members within the ten colleges. Educated at majoruniversities throughout the world and established both in advanced teaching and research, these scholars guide the university’sgraduate student body of some 5,800 men and women from all areas of the United States and many other countries.
The faculty and students have available exceptional facilities including libraries, laboratories, modern equipment, and specialresearch areas. For a list of graduate degrees offered at NC State and details on programs and admissions, consult the GraduateCatalog.
Information Technology Division
S. F. Averitt, Vice Provost for Information TechnologyM. A. Vouk, Associate Vice Provost, Director High Perf01mance and Grid ComputingG. W. Sparks, Director, Communications TechnologyD. V. Norris, Director, Computer Operations and FacilitiesS. N. Martin, Director, Computing ServicesJ. Webster, Director, IT Security ServicesC. A. Galloway, Director, SystemsS. W. Klein. Director, Technology Support Services and NC State University Help Desk
NC State has a tradition of offering its students a leading-edge academic computing environment. Information technology is now animportant part of most aspects of NC State student life. Many NC State administrative and academic units are involved in providingonline services, information, and other resources for students. Academic computing resources are provided by individual collegesand central IT units.
The Information Technology Division (ITD) designs and supports campus-wide IT infrastructure and academic computing systemsand services that are available to all NC State students, faculty and staff. These include the campus multi-gigabit network backbone,a growing wireless computing infrastructtu‘e, high-speed Internet access (ResNet) for students living in campus housing, the multi-platform (Window, Unix, Macintosh) distributed academic computing system called Unity, hundreds of software packages availablefor student use from computing labs, e-mail systems, the university’s central web servers, file space, classroom technology support(ClassTech), high performance computing (HPC) for researchers and students in computational science, and friendly Help Desksupport staff available to help students and others use the resources available.
All NC State students, faculty and staff automatically receive Unity computing accounts (or Eos/Unity accounts for engineeringstudents). These accounts provide access to the campus-wide academic computing environment, e-mail services, an allocation ofnetwork file space with support for personal web pages, and access to Unity computing labs, software applications, and the Internet.Unity/Eos accounts and file space can also be accessed Via ResNet and off-campus Internet service providers. The leading-edgeVirtual Computing lab provides remote access to high-end applications and HPC facilities. Instructions for logging into accounts andfinding help with learning the system are provided during student orientation sessions, online, in Unity computer labs, and from theNC State University Help Desk.
All NC State students may use Unity computer labs. They are equipped with Windows, Unix, and Macintosh workstations thatprovide direct access to the resources of the Unity computing environment. Colleges and academic departments support additionalcomputing facilities, and overall there are more than 80 student-computing labs on campus, with over 2500 workstations with high-speed network connections available for student use. NC State does not require all students to own computers, although specificcolleges or programs may make this requirement. Information about computer recommendations, specifications, and purchasingoptions are published online and updated each semester.
For the most cturent information about NC State’s computing resources, including online tutorials, student-owned computerrecommendations, and acceptable use rules and regulations, see www.ncsu.edu/it/essentials. Visit the NC State University Help Desklocated in Room Hillsborough Building. Check the online Help database at: help.ncsu.edu or call 5l5-HELP (4357), or sende-mail to help@ncsu.edu.
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McKimmon Center for Extension and Continuing Education (MCE&CE)
website: www.mckimmonncsuedu
Denis S. Jackson, Assistant Vice Chancellor for Extension, Engagement, and Economic Development
As a key component of Extension, Engagement, and Economic Development, the McKimmon Center for Extension and ContinuingEducation (MCE&CE) facilitates and enhances access to the academic resources of the campus by a wide range of audiences. Unitswithin MCE&CE provide professional expertise in the identification of educational needs and the development of relevantprogramming in collaboration with the faculty, departments, colleges and external constituents; in the management andimplementation of noncredit offerings; in the operation of a full-services, state-of—the-art conference facility; in the delivery oftechnical assistance and applied research; and in the evaluation and outcome assessment of programs and services delivered.
Specifically, the McKimmon Center for Extension and Continuing Education

develops and delivers noncredit continuing education programs to meet the professional development or training needs ofbusiness/industry, governmental agencies and nonprofit organizations and communities,- offers customized programs for diverse clients,stimulates interest in the development and delivery of relevant noncredit distance education offerings,- identifies opportunities for joint initiatives and assists in measuring learning outcomes and impacts,- provides a wide array of software-specific and certification courses for individuals and organizations,- operates the McKimmon Conference and Training Center which is a large, flexible facility that hosts educational meetings forgroups ranging in size from 5 to 1,200,provides opportunities for lifelong enrichment for people over the age of 50 through a robust learning-in-retirement program,- conducts program evaluation and outcomes research, survey research, technology application and customized consultingservices for federal/state/local governmental agencies and nonprofit organizations,- performs a key role in the public schools statewide testing and accountability program,serves as the campus provider of Continuing Education Units (CEUs) that are earned through participation in approved noncreditcourses, and- coordinates and manages the annual Connecting-in-North Carolina (CINC) tour for faculty and key administrators to enhancethe three-fold mission of our land-grant institution, and- affords opportunities for students in collaboration with the University Honors Program and Service Learning Program
The McKimmon Conference and Training Center
Judson Hair, DirectorValerie Jones, Assistant Director, Reservations and Client Relations DepartmentFreddie Sinclair, Assistant Director, Physical Environment and Technical Servicesphone: (919) 515-2277
The McKimmon Center provides the meeting facilities, audiovisual equipment, and support services for adult education programs.Administrative services are available to organizations that desire assistance in planning and implementing conferences, short coursesand other educational activities. Catering coordination provided by the staff is beneficial to the planning and successfulimplementation of banquets and related functions. The center accommodates small meeting groups and large national andinternational conferences. There are 15 meeting rooms (which can be divided into 20 areas) that can be arranged for any type or sizeaudience ranging from a typical conference room to an 1100-person theatre style hall. Four rooms are dedicated as ComputerTraining Unit teaching labs. Downlink teleconferencing, two-way audio-video delivery, and other technical services are available ina video production room to enhance the total learning experience.
The NCSU Libraries
S. K. Nutter, Vice Provost and DirectorC. D. Argentati, Assoc. Vice Provost and Donald E. Moreland Deputy Director of Libraries
The NCSU Libraries’ website (www.lib.ncsu.edu) is a rich source of information and serves asa gateway to resources and services.
The DH. Hill Library is open 24 hours/day in the fall and spring semesters. Branch librariesinclude: Burlington Textiles Library, Harrye B. Lyons Design Library, Natural ResourcesLibrary, and William Rand Kenan, Jr. Library of Veterinary Medicine.
The collection contains over 3.6 million volumes of books, bound journals, and governmentdocuments; over 49,000 print and electronic serials; over 5.4 million microforms; full-text databases in all disciplines and extensivedigital collections; numerous video, audio, and multimedia titles; unique and rare materials in the Special Collections ResearchCenter. The Libraries’ participation in the Triangle Research Libraries Network (TRLN) provides convenient access to thecollections of Duke University, UNC-Chapel Hill, and NC Central University.
The library has approximately 240 public workstations and a full complement of equipment for audio, video, and digital resources.PC and Macintosh laptop computers, digital cameras, camcorders, and digital audio players are available for loan.
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The Learning Commons in DH. Hill Library is a newly renovated, technology-equipped space for both individual and group work.More than 100 computers are equipped with a wide range of software applications, including those used in campus labs. The DigitalMedia Lab in DH. Hill Library’s east wing offers equipment and assistance for creating and converting digital images and othermaterials. The Media Center in DH. Hill Library’s west wing has space and equipment for Viewing and listening to Videotapes,DVDs, and other audio-Visual material. The Libraries offers a variety of study spaces for groups and individuals.
The Libraries’ website (www.lib.ncsu.edu) provides information about and access to many services, including reference assistance,interlibrary loan, and electronic reserves.
North Carolina Japan Center
F. A. Moyer, Associate Director
The North Carolina Japan Center, under the University Asia Initiative in Office of International Affairs, works to promote betterunderstanding and deeper relations between North Carolina and Japan to the benefit of our state. Activities include a wide range ofoutreach services and educational programs, including the annual “North Carolina and Japan: Trade Investment" Conference eachfall, and periodical presentations on a diverse range of topics concerning Japanese culture and society. The center maintains a libraryof books, periodicals, and Videotapes about Japan and a reference collection about study and employment opportunities in or relatingto Japan. The Japan Center cooperates closely with the NC State Japanese language program (one of the largest in the Southeast) andprovides study abroad scholarships for summer language study and full year exchange programs in Japan. For more information.please contact Francis A. Moyer at (919) 515-3450.
Office of Professional Development
Judson Hair, DirectorChip Futrell, Associate Directorwebsite: www.ContinuingEducation.ncsu.eduphone: (919) 515-2261
The Office of Professional Development (OPD) develops, promotes, and coordinates noncredit seminars, workshops, andconferences to a broad market on a wide range of topics. Program areas include: GMAT, GRE and LSAT test preparation; accountingand taxation; agriculture; communications; education; engineering; environmental; management; parks and recreation; substanceabuse professional training; textiles; and general interest. Special events management services are available to help both campus andnon campus groups more efficiently and productively administer educational seminars, workshops, and conferences.
Office of Research and Graduate Studies
John Gilligan, Vice ChancellorSteve Lommel, Assistant Vice Chancellor for Research and DevelopmentDavid Winwood, Associate Vice Chancellor for Technology Development and InnovationMatthew K. Ronning, Associate Vice Chancellor for Sponsored ProgramsTerri Lomax, Associate Vice Chancellor and Dean of the Graduate School
The Vice Chancellor for Research and Graduate Studies acts for the Chancellor and Provost in the general area of researchadministration for the university. The Dean of the Graduate School reports jointly to the Vice Chancellor and to the Provost. TheVice Chancellor acts as the principal liaison representative between granting agencies (federal, state, foundations, industry) and theuniversity; assists faculty, department heads, and deans in identifying support for research programs, preparing and processingproposals, negotiating contracts, grants and cooperative agreements and developing intercollegiate and interinstitutional researchprograms and projects including Centennial Campus; manages the technology transfer activities of the university, administers theallocation of faculty research development funds; manages university compliance of state and federal laws, and policies; advises theProvost and Chancellor on the coordination of intercollegiate and interinstitutional research programs and facilities; and providesgeneral information on all grant and contract activities.
University Advancement
Terry G. Wood, Vice Chancellor for University Advancement
The mission of University Advancement at NC State is to enhance the perception of and knowledge about the university throughinternal and external communications; to provide alumni, students, and friends with programs and services that instill loyalty andpride; to secure resources which will enhance the academic quality of the institution; to be good stewards of its endowments andadvance the growth of investment at NC State; and to promote advocacy of the university. Visit the University Advancement websiteat www.ncsu.edu/uniV_relations/univadv.html.
Advancement Services supports the operation of Alumni Relations, University Development, Public Affairs, and other unitsinvolved with the external mission of NC State by managing the donor/alumni database, conducting donor research, processing andreceipting private gifts, maintaining financial records (budgets, payroll, personnel, purchasing, reimbursement, etc.), administeringthe corporate matching program, managing the donor prospect tracking system, providing donor stewardship, organizingstewardship/recognition activities, and staffing the needs of the NC State Foundation.
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The NC State Alumni Association engages alumni through programs and selyices that foster pride and enhance lifelongconnections to NC State. The Alumni Association strives to connect alumni to the university and its colleges through severalconduits: membership: a statewide and national network of alumni clubs: programming specific to campus constituents. special-interest groups and students; events: and an array of communication tools. including the award-winning alumni magazine. TheAlumni Association offers an array of membership options and a host of benefits for alumni and students who join. The AlumniAssociation also operates the university’s annual giving program designed to raise unrestricted funds that support studentscholarships as well as student and faculty recruitment. It upholds campus traditions such as the official class ring and ring ceremony.Homecoming, Founders’ Day. the Evening of Stars Gala to celebrate the university’s most distinguished alumni. and the FacultyAwards to recognize the achievements of NC State’s outstanding faculty. The Alumni Association supports the prestigious CaldwellFellows Program and a robust Student Ambassador Program. It offers services such as alumni travel. apparel. the official NC Statecredit card, student loan consolidation and insurance. Students and parents are invited to Visit the Alumni Association office in thenew Dorothy and Roy Park Alumni Center on the shores of Lake Raleigh on Centennial Campus. To contact the Alumni Association.call (919) 515-3375 or 800-627-2586. For a complete overview of programs. services and events. Visit www.alumni.ncsu.edu.
University Development works with the colleges and programs at North Carolina State University to secure private financialsupport for priority projects and programs. This support may come from individuals (alumni. parents, students, faculty. staff. andfriends). corporations. philanthropic foundations and other organizations.
University Development provides services to the colleges and programs in capital campaigns. gift planning. corporate. andfoundation relations. University Development also facilitates external and internal communication among fundraisers, andcoordinates approaches to prospective donors.
The Office of Public Affairs provides research-based public relations and marketing planning and implementation for the university.assisting and supporting the efforts of individual colleges. The goal of the unit is to build long-term relationships with key publics tostrengthen the university’s identity and brand image.
Public Affairs includes the offices of News Services and Creative Services. News Services promotes the university’s achievementsVia various communication efforts, news releases, and the web. Creative Services provides publications and website design as well asVideo production for campus units. Public Affairs also is responsible for coordinating community relations, providing marketingsupport for fund-raising efforts. assisting with staging special events for University Advancement and the Chancellor’s Office. andworking closely with the Chancellor’s Office on external affairs projects.
MUSIC DEPARTMENT
Price Music CenterCampus Box 7311Raleigh, NC 27695-7311phone: (919) 515-2981fax: (919) 515-4204www.ncsu.edu/music/e-mail: jmark_scearce@ncsu.edu
J. M. Scearce, DirectorR. M. Foy, Associate DirectorJ. A. Fuller. Assistant Director, Outreach and AssessmentTeaching Associate Professors: J.M. Scearce, R.M. Foy, J.A. Fuller. J.C. Kramer, M.S. Lynch. P.H. Vogel. E.B. WardTeaching Assistant Profssor: P.D. GarciaLecturer: J .W. ParkerAdjuncts: R. Waschka. A. Arnold. R. Foreman. T. Koch. R. Petters. J. Sprague. A. Sturgis, K. Turner
The Music Department is committed to providing broad-based educational opportunities for NC State students through a variety ofmusical experiences and introductory and upper-level academic courses. Departmental faculty seek to assist students in developingmusical insights, musical skills. and the capacity to perceive and respond to music in its historical and cultural contexts.
Opportunities for direct student participation as performers include many choral and instrumental organizations. Membership in anyensemble is open to students with a disciplined interest in music. Auditions are scheduled during summer orientation, at thebeginning of each semester, and by appointment with the conductor of the group. For further information, please call the MusicDepartment at (919) 515-2981.
The department offers a variety of courses. most of which may be taken to fulfill specific general education requirements. Any coursemay be taken as a free elective. An eighteen-hour music minor is offered for qualified undergraduate students who wish to engage inthe serious study of music. Emphases include history/literature. theory/composition, or performance— piano. vocal, or instrumental.
The department also serves as a cultural resource for the university community and the public at large through concerts presented bystudent musical organizations. music faculty. and Visiting artists. Concerts are open to students and the public. (Also see Arts NCState pg 40).
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Music
The Music Department offers an 18-hour minor in Music for qualified undergraduate students who wish to engage in the seriousstudy of music within a curricular framework. This minor is designed to foster creative thought, aesthetic understanding, and artisticself-expression. Students may choose one of three emphases: Theory-Composition, History-Literature, Performance. Core coursesinclude one music theory course and a two-semester survey of music in Western Civilization. Applications are available in PriceMusic Center, Room 203. A Bachelor or Arts degree with a focus in Music is available through the Arts Studies Program in theCollege of Humanities and Social Sciences.
DEPARTMENT OF PHYSICAL EDUCATION
Carmichael Gymnasium, Room 2000
March L. Krotee, Professor & Head
Professor: M.L. Krotee; Associate Professors: S.V. Almekinders, H.L. Brown, J.L. DeWitt, T.W. Evans, V.M. Leath, G.W. Pollard,T.C. Roberts, R.R. Smith; Lecturers: R.N. Bechtolt, J.A. Kagendo-Charles, K. Clark, D.A. Conner, T.S. Dash, D. DeReu,P.S. Domingue, G.T. Holden, J. Horne, T.D. Jones, R.H. Kidd, M.R. Lester, K.K. Lewis, C.S. Ousley, P.N. Powers,M.S. Rever,L.E. Scott, R. Shuford, E.V. Smith, A. Tharrington, G.E. Wall, D.P. Williamson, T.C. Winslow, G.R. Youtt; Part-time Lecturers:C. Austin, J. Barker, J. Fagg, R. Harris, M.A. Stevenson, M.A. Turnbull
All North Carolina State University students are required to complete two semesters of physical education to meet the universityGeneral Education Requirement (GER). Students must take a Physical Education 100-level course in Fitness and Wellness and oneadditional Physical Education activity course.
Students may participate in an activity they are familiar with or choose to experience a new activity. Students with disablingconditions will be assisted by the Department of Physical Education, Student Health Service, and Disability Services for Students inchoosing appropriate classes. Only “activity” courses, not elective “theory” courses, may be used to satisfy the NC State GERphysical education requirement.
Minor in Fitness Leadership
The Department of Physical Education offers a 17-hour minor in Fitness Leadership. The minor is designed to prepare students forfitness leadership responsibilities. The minor provides course work in anatomy, physiology, nutrition, and biomechanical principles;prevention and treatment of athletic injuries; development and evaluation of fitness programs. The minor also provides anopportunity to apply theory into practice through a practicum. For additional information, contact Nita Home (919) 515-6382.
Minor in Outdoor Leadership
The Department of Physical Education offers a 17-hour minor in Outdoor Leadership that is designed for undergraduate studentsdesiring to pursue careers as outdoor leaders of adventure-based programs or for those who wish to enhance their personaldevelopment and enjoyment. Students will develop a foundation of essential leadership skills and experience through course workfocusing on outdoor skills and leadership training. Students will also have an opportunity to apply theory to practice through apracticum. For additional information, contact Terry Dash (919) 515-1392 or Dr. Tommy Holden (919) 515-6869.
Minor in Coaching Education
The Department of Physical Education offers a 17-hour Minor in Coaching Education designed to prepare students to assumecoaching responsibilities with a sound theoretical and practical background. The minor provides students with a foundation ofessential coaching skills and concepts as well as the basic principles of coaching philosophy, sport psychology, sport management,and prevention and care of sport related injury. The practical application of sport science, physiology, and kinesiology, as well asstrategies involved in coaching specific sports, are also addressed. For additional information, contact Dr. Debra Williamson,(919) 513-6384.
Minor in Health
The Department of Physical Education offers a 16-hour minor in Health which is designed for undergraduate students wishing topursue careers in health-related professions and for students wishing to gain in-depth knowledge in various contemporary health-related topics for their personal development. The minor provides students with theories, concepts, and practical skills concerninghealth behavior and includes a practicum to apply theory to practice. For additional information, contact Christopher Ousely(919) 515-6868.
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MILITARY SCIENCES
DEPARTMENT OF AEROSPACE STUDIES (AIR FORCE ROTC)
Colonel David Sammons, Professor of Aerospace Science
Instructors: Colonel David Sammons, Major Lisa Coleman, Major Donald Land, Captain Seth Hamilton
AFROTC Program
AFROTC has a very active component (over 40%) of students participating in and evaluating the prospect of becoming an Air ForceOfficer during a period of “non-obligated” class attendance. These first two years in the AFROTC program are called the GeneralMilitary Course (GMC). Although students can enter the program throughout their freshman and sophomore year, the two primarymeans that lead to a commission in the United States Air Force (USAF) are the fotu‘-year and compressed programs.
The four-year program allows freshmen to enroll in Aerospace Studies courses in the same manner as other college courses for thefirst two years. Students take these courses as free electives and incur no military obligation unless they are receiving an AFROTCscholarship.
The compressed program is available to those who do not take the first two years of Air Force ROTC. Interested students mustcontact the Professor of Aerospace Studies early in the first semester of their sophomore year. Accepted students will attend a five-week (versus the standard four-week) summer field training encampment. The last two years of AFROTC comprise the ProfessionalOfficer Course (POC).
Students at every level have numerous opportunities to further their knowledge of the Air Force, as well as their leadership. A varietyof programs during the summer allow freshmen to Visit bases or participate in programs such as the US Air Force Academy Free Fallprogram, manned glider training, combat SLll‘ViVfll, and numerous other activities. POC students have similar opportunities, focusingprimarily, however, on programs related to the cadet’s desired active duty career area, both in the US. and abroad. Throughout theschool year, cadets have opportunities to examine all aspects of life in the Air Force and gain leadership experience through Air Forcebase Visits, flying opportunities, and social activities.
Upon graduation and satisfactory completion of the POC, the student is commissioned a second lieutenant in the USAF and isobligated to serve a minimum of four years on active duty.
All students who complete the academic program of study with a minimum of 15 hours in military studies are eligible to receive aMilitary Studies minor.
Financial Aid
Students enrolled in the program are encouraged to apply for Air Force ROTC scholarships. Scholarships pay for tuition, fees,books, and provide students a stipend each month during the academic year for miscellaneous expenses. Stipends vary according tothe student’s year of academic enrollment in AFROTC. For example, freshmen currently receive $250 per month, sophomores $300per month, juniors $350 per month, and seniors $400 per month. Scholarships are awarded by the Air Force based primarily oncollege academic achievement. All scholarships have minimum academic standards that must be maintained. Students in the GMC,other than scholarship students, receive no monetary allowance. Special scholarships are awarded to fill critically needed academicmajors within the Air Force. Currently, the Electrical Engineering, Computer Engineering, and Environmental Engineering studentswho meet minimum grade point average and physical standards qualify for these scholarships.
Curriculum
The AFROTC educational program provides professional preparation for futLu‘e Air Force officers. Courses in the first two years(GMC) focus on Air Force missions and organization, other military services, and the history of airpower. The focus in the last twoyears (POC) is on leadership and management and in-depth examination of national security, American defense strategy, and themethods for managing conflict. A progressive development of communicative skills, oral and written, is integrated into each course.Officership is developed through lessons taught in the classroom environment and then applied in the associated leadershiplaboratory. In addition, traditional military social functions, base orientation trips, and cadet-centered programs further enhancestudent understanding of the USAF.
Eligibility
All full-time freshmen and sophomores may enroll in the GMC without obligation to the Air Force through enrollment in the AS 100and AS 200 blocks of Aerospace Studies curriculum. To enter the POC, students must pass an Air Force Officer Qualifications Test,meet physical and academic requirements, and be selected by the Professor of Aerospace Studies and Air Force ROTC headquarters.In addition, some age restrictions apply; contact the department for more details. Students desiring to enter the four-year programsimply register for the freshmen Aerospace Studies course. All students should contact the ROTC office on campus in room 133Reynolds Coliseum, (919) 515-2417; or write to: Professor of Aerospace Studies, NC State, Box 7308, Raleigh, NC 27695-7308.
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Organization
The AFROTC Corps, nicknamed “Wolfpack Warriors," is organized as a cadet wing staffed entirely by cadets for leadershipdevelopment. They are assisted and advised by the instructors. Two collateral organizations, Arnold Air Society and Honor Guard,support the wing organization as well as the university.
Uniforms
Uniforms are provided by the federal government and are worn on the day of Class Leadership Laboratory or as specified by thecadet corp leadership.
View the NC State Air Force ROTC website at the following address: www.ncsu.edu/airforce_rotc.
DEPARTMENT OF MILITARY SCIENCE (ARMY ROTC)
Lieutenant Colonel Carol Ann Redfield, Professor of Military (PMS)
Instructors: Major Bill Medley, Captain Matthew Devivo, Master Sergeant Andre Harris, Sergeant First Class Julio Nazario
Mission
The mission of the Army ROTC Program is to train college men and women to become commissioned officers in sufficient numbersto meet Active Army, Army Reserve and National Guard requirements.
Program of Instruction
The Army ROTC program consists of a voluntary Basic Course (freshmen and sophomore level) and a two-year Advanced Course(junior and senior level) that includes a six-week Leadership Development Assessment Course in the summer prior to the senior year.One may enter the Advanced Course without participating in the Basic Course by any of the following methods:
Simultaneous Membership Program (SMP): Members of Reserve or National Guard units may take advantage of this programand, if accepted, enroll directly into the Advanced Course. SMP participants will be assigned to a unit near NC State or home for part-time monthly officer training and will receive the ROTC Advanced Course subsistence payment of $450 per month for Juniors and$500 for Seniors, plus approximately $200 per month for the one weekend of Reserve or Guard training. In addition, two weeks ofAnnual Training will be required for which the individual will receive full pay.
Prior Service: Service veterans are eligible for placement into the Advanced Course.
Leader’s Training Course (LTC): Successful completion of the four-week basic summer camp, held at Ft. Knox, Kentucky is analternative to the Basic Course. Students with strong academic credentials may receive a scholarship after completing this course.
Transfer Credit: Students entering as transfer students from other institutions may receive credit for work completed at other SeniorROTC units.
Junior ROTC: Students who have participated in a Junior ROTC in high school may receive placement credit as determined by theProfessor of Military Science.
Eligibility
All full-time freshmen and sophomores may enroll in any Military Science Basic Course offering without obligation to the Army. Tobe eligible for participation in the Advanced Course, applicants must be in good academic standing and demonstrate satisfactoryperformance in the Basic Course. Additionally, applicants for commissioning must be able to be commissioned by their 30thbirthday. An age waiver may be obtained as long as the individual will be commissioned prior to his/her 32nd birthday. A studentmust have a minimum of two years remaining as a full-time student at either the undergraduate or graduate level.
Professional Military Education
There are five Professional Military Education (PME) courses which must be taken or have an approval of a waiver obtained forthem. All but one content area (Military History) are automatically met by completion of the university's General EducationDistribution Requirements. PME requirements must be completed or waived prior to commissioning.
Delays for Graduate Study
Qualified ROTC graduates may delay their entry into active service in order to obtain advanced academic degrees. Fellowships foradvanced academic study are available to selected ROTC graduates, allowing up to two years of graduate study while receiving fullpay and allowances plus payment for tuition, all fees, textbooks, and required supplies.
Financial Aid
Army scholarships of two to four years which pay for tuition, all fees and textbooks are available on a competitive basis to studentswho are strongly motivated and academically qualified. Students in the Advanced Course who are preparing for commissioning
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receive a subsistence allowance of $450 per month for Juniors and $500 per month (tax free) up to a maximum of $4500. AllAdvanced Course cadets are paid approximately one-half the basic pay of a second lieutenant while attending the six-week AdvancedCamp, plus travel allowances to and from camp.
Service Opportunities
Scholarship recipients may serve four years active duty upon commissioning or eight years in the United States Army Reserve orNational Guard. Service consists of one weekend drill per month and two weeks annual training.
Program Features
Army ROTC classes are unique, offering instruction and a practical, working knowledge of leadership. Students are challenged earlyin the ROTC training to enable them to develop sound judgment, the desire to achieve, acceptance of responsibility, personalconfidence, and to learn the principles of personnel management. The primary vehicle for this training during the academic year isLeadership Laboratory, where cadet officers and non-commissioned officers conduct instruction under the supervision of theDepartment of Military Science’s faculty. The intensive summer Leadership Development Assessment Course is extremely effectivein developing an individual emotionally, mentally and physically. All Army ROTC training is focused on preparing the student tomeet the challenges of tomorrow’s society, whether in a military or civilian career.
Distinguished Military Students
The university names outstanding Army ROTC students as Distinguished Military Graduates.
Uniforms
Uniforms for ROTC are provided by the federal government.
Departmental Offices
Our Administrative Office is located in Room 145 Reynolds Coliseum.
DEPARTMENT OF NAVAL SCIENCE (NAVAL ROTC)
Captain Stephen Matts, Professor of Naval Science
Associate Professor: Lt. Col. Timothy Nichols: Instructors: Lt. Daniel Kuckel, Lt. Nathan Hall, Lt. James Reynolds, Lt. JacobJoubert. Capt. Todd Gillingham USMC
Mission
The purpose of the Department of Naval Science is to develop midshipmen and enlisted “officer candidates" mentally, morally, andphysically and to imbue them with the highest ideals of duty, honor, and loyalty in order to commission college graduates as Navyand Marine officers who possess a basic professional background, are motivated toward careers in the naval services, and have apotential for future development in mind and character so as to assume the highest responsibilities of command, citizenship, andgovernment.
4-year NROTC Program
There are basically two NROTC programs leading to a commission as a Navy or Marine Officer upon graduation: the ScholarshipProgram and the College Program.
Scholarship Program: The Scholarship Program leads to a commission in the Navy or Marine Corps. For students who receive aNavyflVlarine Corps scholarship, the Navy will pay tuition and fees, provide a $375 book allowance each semester, supply uniforms,and pay a monthly tax-free subsistence allowance (currently $250 to $400 on a graduated scale; refer to https://www.nrotc.navy.milfor updates), to help defray the cost of normal board at the university. During the summers between school years scholarship studentswill receive 4-6 weeks of at-sea training conducted on ships, submarines, and aircraft of the Navy’s first line force. Upon graduationand commissioning, scholarship students are obligated to serve a minimum of four years on active duty.
College Program: For those students who are interested in a commission and do not desire a scholarship, or for those who areseeking an opportunity to qualify for a scholarship after entering NC State, the College Program is available. Selection for theCollege Program is made from students already enrolled at NC State, with applications being accepted and considered by the staff ofthe NROTC unit. Students enrolled in the College Program are provided uniforms and Naval Science textbooks. College Programstudents compete for selection to continue NROTC in Advanced Standing at the end of their sophomore year. Selection is based onacademic and demonstrated professional performance. Those selected for Advanced Standing receive a monthly subsistenceallowance during the final two years of the program (refer to https://www.nrotc.navy.mil for amounts). College Program midshipmenreceive a single summer training cruise between the junior and senior year. Except for administrative differences, no distinction ismade between the Scholarship and College Program midshipmen. The minimum active duty commitment following graduation for aCollege Program Student is three years.
Students in the College Program are eligible to compete for scholarships at regular intervals. Most College Program students whohave demonstrated average academic and professional performance in the unit have received scholarships.
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TWO-Year Programs
The Two-Year Programs offer an opportunity to participate in NROTC in the final two years of University study. Both Scholarshipand College Programs exist, offering the same advantages to the student having two years of college remaining as the respective four-year programs.
Applications for this program must be completed by March 15 prior to the starting year. Upon selection, the candidate attends a six-week training course at Newport, Rhode Island, during the summer between the sophomore and junior years so that he or she mayreceive instluction in the Naval Science subjects llOl‘IIlally covered in the first two years at the university. Participants in this trainingcourse receive uniforms, room and board, and officer candidate pay during the period and, upon satisfactory completion of training,enter the NROTC program as third year students. The application process can be time consuming. In order to meet the March 15deadline, students are encouraged to contact the Department of Naval Science before December 1 of their sophomore year.
The Marine Option
A limited number of quotas are available for students who wish to enter either of NROTC programs as designated Marine Officercandidates. Undesignated midshipmen who wish to pursue a Marine Corps commission are encouraged to make this selection duringtheir sophomore year, as some modifications to the curriculum and the final summer training period may result. Change of optionselection boards are held on a biannual basis. Those interested or contemplating a commission in the Marine Corps should contact theMarine Officer Instructor.
Curriculum
Due to the increasingly advanced technologies being employed by the Navy and Marine Corps, candidates for Navy Commissionsare encouraged to select academic majors in mathematics, engineering, or scientific disciplines. However, each student in theNROTC program is free to choose his or her area of major study.
The NROTC training program emphasizes academics, leadership, military organization, and physical fitness. Required NavalScience courses are fully accredited, taken for free elective credit and include Introduction to Naval Science, Naval History,Leadership and Management, NaVigation, Naval Engineering, Naval Weapons Systems, Naval Operations, and Leadership Ethics.Marine Option midshipmen substitute Evolution of Warfare and Amphibious Warfare for selected courses. Additional Universitycourses may be required depending upon one’s major, however, all Navy option scholarship midshipmen must complete one year ofcalculus and physics. In addition to the courses taken for University credit, midshipmen will attend leadership laboratory andphysical training each week. At the completion of the four-year period students will have earned enough credit to apply for a minor inNaval Science.
Midshipmen Life
Academic excellence is emphasized and commensurate participation in the full range of campus extra curricular activities isencouraged. The NROTC unit is organized as a midshipmen battalion to facilitate leadership development. The battalion is staffedentirely by midshipmen under the supervision of staff instructors. Additionally, midshipmen have opportunities to examine allaspects of life in the Navy and Marine Corps and gain leadership experience through field trips, summer cruise, sail training, andsocial activities. Further information regarding application for and admission into the NC State Naval ROTC may be obtained oncampus in Room 186 Reynolds Coliseum or by writing to the Professor of Naval Science, Box 7310, NC State, Raleigh, NorthCarolina 27695-7310 or by calling Mr. Jimmy Ledbetter at (919) 515-2757.
The Department of Military Science (Army ROTC), the Department of Aerospace Studies (Air Force ROTC), and the Department ofNaval Science (Naval ROTC) are separate academic and administrative subdivisions of the institution. Students in the ROTCprograms will receive free elective credit for Aerospace Studies (AS), Military Studies (MS), or Naval Science (NS) courses up to thelimit of free electives in their curriculum.
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RESEARCH CENTERS AND FACILITIES
Research Triangle Park
NC State is one of the three Triangle area top-tier research universities along with Duke University in Durham and the University ofNorth Carolina at Chapel Hill. Within the 30 mile triangle formed by the three universities is The Research Triangle Park. a 7.000-acre research park founded in 1959 by leaders from academia. business and government. Today. The Research Triangle Park is hometo some of the most innovative and cutting-edge research based companies in the world.
The unique “Research Triangle" area of North Carolina has captured national and international attention. The “triangle" is formed bythe three geographic points of Raleigh. Durham and Chapel Hill that are home to the area’s top-tier research universities: NC State.Duke University and University of North Carolina at Chapel Hill. Because of this wealth of educational and research opportunities.the triangle contains one of the highest total of PhD. scientists and engineers per capita. in the nation. The highly educated workforcein the Triangle is extremely attractive to companies. many of which engage in collaborative programs within the area universities.
Since it was established. The Research Triangle Park has witnessed a steady and stable increase in the number of companies andemployees. Crurently. there are 157 organizations in the RTP community. More than 39,000 people work in the Park. with combinedannual salaries of over $2.7 billion. Organizations in the Park include government research laboratories of the National Institute ofEnvironmental Health Sciences. and the US. Environmental Protection Agency. Private companies such as IBM. GlaxoSmithKline.Nortel Networks. and Cisco Systems are located in the park. Faculty and companies like GlaxoSmithKline. IBM. and BDTechnologies frequently hold adjunct appointments in one or another of the Triangle universities.
The Analytical Instrumentation Facility (AIF)
D.P. Griffis. Director. Analytical Instrumentation Facility
The Analytical Instrumentation Facility (AIF) provides NC State faculty and students with the highest level of modern microanalysisinstrumentation culrently available as well as trained specialists to assist with teaching. training. instrument operation. andexperimental design. The unique combination of extensive analytical instrumentation and specialized staff make AIF a valuable assetto both teaching and research at all levels. AIF staff provides the expertise to access AIF’s state of the art analytical capabilities.conduct training and provide guidance to students. AIF is located in the Larry K. Monteith Engineering Research Center on the NCState Centennial Campus. This laboratory space. located in the mixed-use (private industry/academics) environment of CentennialCampus. provides the optimum environment for teaching. research and technology transfer. AIF analytical capabilities encompassanalyses of materials including ceramics. metals. semiconductors. polymers. and biological materials. The Variable PressureScanning Electron Microscope (VPSEM). which can operate at high chamber pressure for charge neutralization. gives AIF thecapability of providing electron microscopy and EDS (Energy Dispersive X-Ray Spectroscopy) elemental analysis on uncoated nonconductive samples including biological. polymeric. textile. and other materials. The VPSEM facility is used extensively byundergraduate students in a wide range of disciplines. AIF has extensive capabilities in the areas of Atomic Force Microscopy (AFM)for high resolution surface topography measurement. Field Emission Scanning Electron Microscopy (FESEM) for high resolutionimaging. dynamic Secondary Ion Mass Spectrometry (SIMS) for trace analysis. Time of Flight SIMS for molecular surface analysis.X-Ray Photoelectron Spectrometry (XPS) for chemical surface analysis. and a metallography laboratory. In addition. AIF hasextensive facilities for specimen preparation for all of the above mentioned analytical techniques.
Animal and Poultry Waste Management Center
C. M. Williams. Director phone: (919) 513-0469. (919) 515-5387Box 7608. 212 Scott Hall e-mail: mike_williams@ncsu.eduRaleigh. NC 27695-7608 website: www.cals.ncsu.edu/waste_mgmt
The Animal and Poultry Waste Management Center coordinates collaborative research. education. and extension iniatives amonguniversities. agribusiness and other organizations to address waste management concerns. Collaborating universities have includedGeorgia. Iowa State. Kentucky. Michigan State. Mississippi State. Ohio State. Oklahoma State. and Virginia Polytechnic Institute,and others. Agribusiness environmental groups and regulatory agencies serve the center in an advisory role. Center-sponsoredprojects include technology applications targeting environmental emissions from livestock operations. and the improvement of airand water quality associated with animal waste management. Other center work includes energy recovery from animal by-productsand providing facilities and equipment for carrying out research and teaching activities focusing on converting animal by-productsinto economically feasible and socially acceptable value-added products.
Center for Advanced Computing and Communication
Dennis Kekas. Executive Director phone: (919) 515-5297Box 7534. NC State University e-mail: kekas@ncsu.eduRaleigh. NC 27695-7534 website: www.ece.ncsu.edu/cacc
The Center for Advanced Computing and Communication (CACC) is a National Science Foundation (NSF) sponsored Industry/University Cooperative Research Center with its research site at NC State University. An advisory board comprised ofrepresentatives of member companies and government agencies meets twice a year to direct the center’s research activities. Facultyand graduate students work closely with the members on a variety of research projects. Crurent members include Cisco Systems.Ericsson. IBM. Qimonda. MCNC. National Security Agency. Nortel Networks. and Tekelec.
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The center’s mission is to ca1ry out basic and applied research on problems having both industrial and academic relevance, to transferthese results to 0m“ members, and to provide our students with a challenging educational opportunity. Our research goal is to createconcepts, methods. and tools for use in the analysis. design. and implementation of advanced computer and communication systems.
Center for Advanced Electronic Materials Processing (AEMP)
C. M. Osburn, Director
The Center for Advanced Electronic Materials Processing was established in 1988 as a National Science Foundation EngineeringResearch Center. More. recently. it has included the SRC/SEMATECH Research Center program on Front End Processes foradvanced semiconductor devices in collaboration with a large number of other universities. The center’s program is interdisciplinaryinvolving collaboration among chemists, physicists, materials scientists and electrical. chemical and mechanical engineers. Theresearch focuses on the development of processing technologies capable of producing nanometer scale electronic devices. The centeris responsible for the operation of the NCSU Nanofabrication Facility and the Triangle National Lithography Center - an affiliate ofthe National Nanotechnology Infrastructure Network. These cleanroom facilities are open to students, faculty, and world-wideresearchers to fabricate and test nanostructures. Undergraduate Scholar Awards are available for qualified undergraduates withinterest in electronic materials and devices.
Center for Advanced Processing and Packaging Studies
K. P. Sandeep. Site Director
The Center for Advanced Processing and Packaging Studies was established in October 1987 to promote cooperative researchbetween university and industrial researchers and to further scientific knowledge in areas of food and pharmaceutical asepticprocessing and packaging. The mission and focus of the center is to conduct industrially relevant research directed at developingmethods and technologies for the safe production of marketable. high quality aseptic and refrigerated extended shelf-life products.The center is funded by industrial members from the food. processing and packaging industries and receives support from theNational Science Foundation and the universities involved. Students working on CAPPS projects will be exposed to industrialconcerns and be given the opportunity to work first-hand with industry in solving problems and making practical application of theirresearch. Cooperative research opportunities are available in the Department of Food Science at NC State and also at otherunivers1t1es.
Center for Chemical Toxicology Research and Pharmacokinetics
J. E. RiViere, Director
The Center for Chemical Toxicology Research and Pharmacokinetics performs scientific research on cutaneous function andstructure focused on cutaneous toxicology, metabolism and pharmacokinetics and transdermal drug delivery. employing innovativeanimal and mathematical models and other predictive systems including cell cultures and novel analytical techniques. Currentresearch is focused on the absorption of chemical mixtures and the toxicology of nanomaterials. This provides the necessary researchbase to support a rigorous graduate and post-graduate training program in comparative pharmacology and toxicology designed toproduce health scientists for academia, industry and government. Besides laboratory research, CCTRP also operates the US andglobal Food Animal Residue Avoidance Databank (FARAD), performs the residue avoidance data analysis. and provides assistanceto those who have questions about how to prevent residues in animal-derived food.
Additional resources: FARAD - Food Animal Residue Avoidance Databank, 1-800-USFARAD. www.farad.org.
Center for Engineering Applications of Radioisotopes
Robin P. Gardner, Director
The Center for Engineering Applications of Radioisotopes was established in 1980 within the Department of Nuclear Engineeringand associated with the Department of Chemical Engineering. It is composed primarily of faculty and their graduate students andpost-doctoral students doing research related to the measurement applications of radiation and radioisotopes in industry. Thisincludes the use of short-lived radioactive tracers. radiation gauges. radiation analyzers, and computed tomography. CEAR hasdevoted much effort to the development and use of Monte Carlo simulation for the design and inverse analysis use of theseapplications. Excellent experimental facilities are available including solid state and very large Nal detectors and the NC StatePULSTAR Nuclear Reactor. The center’s programs are financed largely by an Associates Program for oil well logging and grantsfrom industry and federal agencies such as NIH and DOE.
Center for Research in Mathematics and Science Education
S. B. Berenson, Director sarah_berenson@ncsu.eduGlenda S. Carter, Associate Director glenda_carter@ncsu.edu
The only research-focused center in the North Carolina Mathematics and Science Education Network conducts research anddevelopment activities for precollege students. pre-serVice teachers, in-serVice teachers. and University faculty. Established in theDepartment of Mathematics. Science & Technology Education in 1984, the center identifies needs and forms partnerships withfederal, state, local, and private funding agencies to work collaboratively to enhance mathematics and science education. Grants havebeen obtained from the National Science Foundation, U.S. Office of Education, State Department of Public Instruction, local
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education agencies, the Ford Foundation, IBM, and Glaxo-Smith-Klein Foundation to introduce changes that incorporate technologyand problem solving into the preK-16 ctu‘riculum. The center supports graduate students, providing professional opportunities towrite grants and to design, conduct, and report on educational research. website: www.ncsu.edu/crmse.
Center for Research in Scientific Computation
H. T. Banks, Director
The Center for Research in Scientific Computation (CRSC) is a formally recognized, multidisciplinary center of the greaterUniversity of North Carolina System. The CRSC is administered by NC State and the College of Physical and MathematicalSciences. The purpose of the center is to promote research in scientific computing and to provide a focal point for research incomputational science, and applied mathematics. Data-massive and/or computationally intensive problems provide ideal projects fortraining and graduate students in applied mathematics. With advanced computing methodologies students and post doctoral fellowsaddress important issues in applications involving model development and control design.
Research topics of interest to CRSC faculty include a variety of problems in scientific computation, numerical analysis, andnumerical optimization with applications to such areas as fluid mechanics and flow control, smart materials and structures,nondestructive testing, acoustics, material sciences and manufacturing processes, population dynamics, environmental sciences,signal processing, computer performance evaluation and nuclear reactor physics.
The CRSC, in cooperation with the Department of Mathematics, sponsors a university/industrial research project program. The maingoal of the Industrial Applied Math Program (IAMP) is to provide substantive non-academic research related experiences forgraduate students, postdoctoral and faculty participants while contributing to the research efforts of industrial participants.
Center for Transportation and the Environment
Downey Brill, Director
The Center for Transportation and the Environment conducts programs of research, education, and technology transfer that seek tomitigate the impacts of surface transportation on the environment. Funded in part by the U. S. Department of Transportation and theNorth Carolina DOT, CTE is the only university transportation in the country that pursues ways to improve surface transportationsystems while protecting the environment. CTE is considered a national resource for current information about transportation andenvironmental research, policies, and best practices. The center conducts an innovative and aggressive outreach program, usingsatellite- and computer-based technologies, to assist transportation and environmental professionals with their most criticalinformation needs. For more information, Visit CTE’s website at: cte.ncsu.edu.
Electric Power Research Center
P. J. Turinsky, Executive Director
The Electric Power Research Center, established in 1985 within the NC State College of Engineering, is supported Via membershipfees, enhancement grants, and normal research contracts by organizations from the various sectors of the electric utility and powerindustry, including national laboratories and private interests. The purpose of the center is to collaborate in enhancing the excellenceof a wide range of research and graduate-level degree programs in nuclear power systems. This primary purpose is accomplished bysupporting interested faculty and students’ involvement in basic and applied research directly relevant to the needs of themultifaceted nuclear power industry. Motivation to work with the center derives from the close university/membership interaction,the leverage afforded members Via pooled resources, and the enhanced professional and research opportunities provided to facultyand students in nuclear power engineering.
The current research program involves faculty from the Department of Nuclear Engineering.
Electron Microscope Facilities
There are three electron microscope facilities at NC State available to graduate students and faculty for research purposes. TheCollege of Agriculture and Life Sciences Center for Electron Microscopy is located in Gardner Hall, and the AnalyticalInstrumentation Facility on Centennial Campus is in the Monteith Engineering Research Center. The College of Veterinary MedicineLaboratory for Advanced Electron and Light Optical Methods (LAELOM) is located at 4700 Hillsborough Street in Raleigh.
The College of Agriculture and Life Sciences Center for Electron MicroscopyJ. M. Mackenzie, Jr., Coordinator, CALS Center for Electron Microscopy
The College of Agriculture and Life Sciences Center for Electron Microscopy occupies approximately 300 square feet in thebasement of Gardner Hall. It is a centralized facility that services the ultra-structural needs of twenty-two departments. The Collegeof Agriculture and Life Sciences Center for Electron Microscopy offers complete service support in all areas of Biological ElectronMicroscopy. The Center has a JEOL 5900LV scanning electron microscope, which has low vacuum capabilities and twotransmission electron microscopes: a JEOL 1008 and a Philips 400T. The Center is equipped with all of the necessary biological,preparatory equipment including a new Cressington Cryo-Fracture, Deep-Etch System.
The Center provides advanced, digital imaging capabilities. We provide access for Macintosh, PC and UNIX based systems allowingtransparent information transfer regardless of user’s platform preference.
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Formal instruction is provided through the Microbiology curriculum for transmission electron microscopy, scanning electronmicroscopy, ultramicrotomy and digital imaging. The Center also provides support, service, and training in a wide variety ofadvanced digital imaging. Advanced techniques are usually taught on an individual basis. The Coordinator invites any prospectiveusers to discuss the most effective strategy for completing their imaging project.
The CVM Laboratory for Advanced Electron and Light Optical MethodsM. J. Dykstra, Director, LAELOM
The LAELOM is a full-service facility providing clinical and research support for the CVM as well as the full NC State campus. TheLAELOM houses a FEICO/Philips EMZOSS transmission electron microscope and a JEOL JSM-6360LV low vacuum scanningelectron microscope with all the necessary support equipment for tissue preparation as well as extensive darkroom facilities for theproduction of electron microscopy images. The LAELOM also houses an extensive collection of light microscopy instruments,including an Olympus Vanox motorized compound light microscope that can capture images with film, a 3 CCD Video cameral (liveimages) or a high-end SPOT RT Slider cooled CD camera. Bright field, polarized, and epifluorescence images can be recorded withthis microscope. A Wild photomicroscope is also available for Viewing and recording images from larger specimens with bright anddark-field optics. A Nikon C-l confocal seaming laser microscope system with a heated stage coupled to a Nikon Eclipse ZOOOEmotorized inverted photomicroscope is equipped for bright field, polarized, and epifluorescence image capture with a digital camera.For morphometiy needs, the program Image-Pro Plus is available.
Institute for Emerging Issues
Anita Brown-Graham, Director
The Institute for Emerging Issues (IE1) is a public policy, think-and-do-tank at NC State University. Through research, ideas, debateand action, IE1 is a catalyst for innovative public policy, engaging students, faculty and the private sector in its ongoing programs ofwork. Encouraging civic leadership in business, government and higher education, IEI frames future challenges for North Carolinaby identifying and researching emerging issues, specifically around topics that relate to the state’s growth and economicdevelopment.
The Institute brings together new combinations of leaders to debate and refine ideas mobilizing and supporting champions throughprograms of work that turn ideas into action.
To learn more about IEI, please Visit www.emergingissues.org or call (919) 515-7741.
Institute of Statistics
Sastry G. Pantula, Director
The Institute of Statistics is comprised of two sections, one at NC State and the other at UNC-Chapel Hill. At NC State, the Instituteof Statistics sponsors statistical collaborations within the university and with its partners in industry and government. It also sponsorsmethodological and theoretical research in the statistical sciences and cross-disciplinary research. The Institute coordinates theteaching of statistics at the undergraduate and graduate levels. Instructional functions and the granting of degrees are performed bythe Department of Statistics, which forms a part of the Institute.
Institute for Transportation Research and Education (ITRE)
Nagui M. Rouphail, Ph.D., Director
The Institute for Transportation Research and Education is an inter-institutional center of the University of North Carolina system.Chartered by the North Carolina General assembly in 1978, ITRE conducts research and training for numerous public agencies at thefederal, state, and local levels of government and private industry. Additionally, the Institute provides financial and research supportfor undergraduate and graduate students from various disciplines. The Institute is comprised of several specialty groups includingpublic transportation, highway systems, commercial vehicle and safety, and pupil transportation. The Institute is also the home of theCenter for Transportation and the Environment and the North Carolina Local Transportation Assistance Program (LTAP), bothfederally-funded centers.
Integrated Manufacturing Systems Engineering Institute
T. J. Hodgson, Director
The Integrated Manufacturing Systems Engineering (IMSE) Institute was established in 1984. IMSE provides multidisciplinarygraduate-level education and practical training opportunities in the theory and practice of integrated manufacturing systemsengineering at the masters level. IMSE focuses on providing a manufacturing presence and a program environment in the College ofEngineering where faculty, graduate students and industry can engage cooperatively in multidisciplinary graduate education, basicand applied research, and technology transfer in areas of common interest related to modern manufacttu‘ing systems technology. Theobjective of the IMSE program is to offer students with traditional discipline backgrounds in engineering and the physical sciences anopportunity to broaden their understanding of the multidisciplinary area of manufacturing systems. Core areas of concentration areoffered in manufacturing systems, logistics, and mechatronics, and bio and medical device manufacturing.
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Nonwovens Cooperative Research Center
B. Pourdeyhimi, Director
The Nonwovens Cooperative Research Center (NCRC) was established in 1991 and has beenfunded by the National Science Foundation (NSF), the State of North Carolina and industrialmembership. The NCRC is located at the College of Textiles on the Centennial Campus. Thecenter serves the nonwovens industry through its programs of generic fundamental and appliedresearch in the technologies of the industry as well as through an active program of technologytransfer. The core research programs are centered on product performance, processdevelopment and analysis, and materials application/development. The center also pursues non-core research projects sponsored by companies on specific problems on a propriety basis.
The center provides opportunities to gain hands-on experience in nonwovens research tostudents studying toward various degrees. An undergraduate minor in the science of nonwovensis offered as well as a Graduate Certificate in Nonwovens. A master’s degree is possible as anoption for the graduate degree in Textile Technology, along with a Ph.D. in Polymer and FiberSciences. Faculty members from NC State, Georgia Tech, Clemson University, University ofTennessee, etc., are involved in several research projects funded by NCRC . Over 65 companiesare industrial members. This includes the seven top roll goods producers representing over halfof all worldwide sales in this area. Industrial members come from many countries includingGermany, Turkey, Japan, Korea, and Canada.
Nuclear Reactor Program
Ayman I. Hawari, Director
The mission of the Nuclear Reactor Program is to enhance, promote, and utilize the PULSTAR research reactor and associatedlaboratory facilities for research, teaching, and extension. Specialized facilities are available to university faculty, students, state andfederal agencies, and industry. The laboratory contains the 1 megawatt steady-state, pool-type, PULSTAR nuclear reactor with avariety of associated academic, testing, and research facilities including: Distance Learning through Video and Internet Tele-conferencing; an ultracold neutron source, a neutron radiography facility; an intense slow positron beam facility; a powder neutrondiffraction facility; a neutron activation analysis and radioisotope laboratory; a low level counting laboratory equipped with highpurity germanium gamma spectrometers and beta liquid-scintillation systems; and a Cobalt-60 gamma irradiation facility.
The 50,000 square-foot Burlington Engineering Laboratory complex on the NC State campus houses the Department of NuclearEngineering and the 1 MW PULSTAR Nuclear Research Reactor Facility.
Contact: e-mail: kkleong @unity.ncsu.edu; website: www.ne.ncsu.edu/NRP/reactor_program.html; phone: (919) 515-7294
Oak Ridge Associated Universities (ORAU)
NC State has been a sponsoring institution of Oak Ridge Associated Universities (ORAU) since 1949. ORAU is a private, not-for-profit consortium of 96 colleges and universities and a management and operating contractor for the U. S. Department of Energy(DOE) with principle offices located in Oak Ridge, Tennessee. Founded in 1946, ORAU provides and develops capabilities crucial tothe nation’s technology infrastructure, particularly in energy, education, health, and the environment. ORAU works with and for itsmember institutions to help faculty and students gain access to federal research facilities; to keep members informed aboutopportunities for fellowship, scholarship, and research appointments; and to organize research alliances among our members in areaswhere their collective strengths can be focused on issues of national importance.
ORAU’s Office of Partnership Development seeks opportunities for partnerships and alliances among ORAU’s members, privateindustry, and major federal facilities. Activities include facility development programs, such as the Ralph E. Powe Junior FacultyEnhancement Awards, the Visiting Industrial Scholars Program, consortium research funding iniatives, faculty research and supportprograms as well as services to chief research officers (see www.orau.org).
Throughout the Oak Ridge Institute for Science and Education (ORISE), the DOE facility that ORAU operates undergraduates,graduates, postgraduates, as well as faculty enjoy access to a multitude of opportunities for study and research. Many of theseprograms are especially designed to increase the numbers of underrepresented minority students pursuing degrees in science — andengineering-related disciplines. A comprehensive listing of these programs and other opportunities, their disciplines, and details onlocations and benefits can be found in the ORISE Catalog ofEducan'an and Training Programs, which is available atwww.orau.gov/orise/educ.htm. Contact Ray Fornes, (919) 515-7865 for more information about ORAU programs or seewww.orau.org.
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Plant Disease and Insect Clinic
Tom Creswell, Managerwebsite: www.ncsu.edu/pdic
The Plant Disease and Insect Clinic (PDIC) provides a unique diagnostic and educational service to plant growers in North Carolina.It is an integral part of the extension program in the Departments of Plant Pathology and Entomology. The FDIC receivesapproximately 3,600 problem samples each year. County Agents. Extension Specialists. consultants and growers submit samplesfrom nurseries, greenhouses. agricultural crops. forests and urban landscapes. This provides an opportunity to observe and work withpractical problems currently developing and causing damage.
Changes in agricultural technology and trade patterns influence the range of pest problems encountered and require new types ofassays and more sophisticated laboratory examinations. Participation in the National Plant Diagnostic Network assures that newproblems discovered in NC will be properly documented in the USDA - NADN database and tracked appropriately to help safeguardagriculture in NC and the US. Plant problems must be correctly diagnosed and proper control strategies employed as quickly aspossible for growers to minimize losses. The FDIC provides a vital link between the numerous highly specialized resources andfaculty members at NC State and problems as they arise in the field. New or unusual outbreaks of plant diseases and insects can bequickly detected through the FDIC.
Power Semiconductor Research Center
B. J. Baliga. Director
The Power Semiconductor Research Center was established as an industrial consortium at NC State University on July 1. 1991. It hasgarnered support from around the world with more than a dozen companies participating in the venture. The mission of the center isto perform fundamental studies on semiconductor technology for power electronics applications. Although many centers have beenestablished in the past for performing research in the area of microelectronics, PSRC was the first center to focus the research towardspower electronics applications. The power electronics that will benefit from this research have widespread utility in society. Theseapplications are computer power supplies and automotive electronics at relatively low operating voltages (50 to 100 volts); displays.telecommunications. appliance controls, and motor drives at medium operating voltages (300 to 1.500 volts); and traction (electrictrains), and power transmission systems at high operating voltages (2,000 to 10,000 volts). Power semiconductor devices determinethe pace for technological advancements in power systems because of the continuing trend to reduce size and weight and to improvethe efficiency. This has important social implications in terms of conservation of fossil fuels and reduction of environmentalpollution.
The applications require three basic components: (1) three terminal power switches. (2) power rectifiers. and (3) power/high voltageintegrated circuits. The research program at PSRC was structured with the goal of developing improved power semiconductor chipsin all of these three categories from a short and long term perspective. The following research thrust areas have been worked on sincethe inception of the center: (a) Power rectifiers. (b) Power MOS-Gated Thyristors. (c) Large Area Power MOS Technology. (d)licensed Isolated Devices for Power Integrated Circuits. (e) Silicon Carbide Technology for Power Devices. and (f) CryogenicOperation of Power Devices. Although the research is directed toward the development of generic, pre-competitive technology. carehas been taken to maintain strong industrial relevance. Silicon devices have been developed which allow 2 to 20 fold improvement inperformance for low voltage applications. This technology has already been licensed for product introduction. Theoreticallyprojected performance of silicon carbide high voltage devices has been confirmed experimentally. This technology is expected toplay an important role in the 21st century. The research has been documented and shared with the sponsors in the form of 45 patentsand 259 technical reports provided to them over the last 10 years of operation. Due to the strong support of the international industrialcommunity, this center is now recognized as the premier research organization for power semiconductor technology in the world.More details can be found at www.psrc.ncsu.edu
Precision Engineering Center
Thomas A. Dow. Directorwebsite: www.pec.ncsu.edu
The Precision Engineering Center. established in 1982, is a multidisciplinary research and graduate engineering program dedicated toproviding new technology for high precision manufacturing. Research activity in the PEC involves measurement and fabrication ofoptical, biological. electronic. or mechanical devices where the tolerances required for operation are on the order of 1 part in 100,000:that is. for a 25 mm (1 inch) long part the error must be less than 250 nm (250 x 10-9m). Components that require this technologyinclude contact lenses and other optical components, hard disk heads for computer memory devices, integrated circuits, spacetelescopes. injection molding dies. bearings and gears. Current projects in the center involve development of new mechanical designsand control algorithms. novel actuators that include piezoelectric or magnetic drivers, unique fabrication and measurementtechniques and high-speed controllers to implement these concepts. With support from government and industry. the PEC pullstogether faculty. staff. and students from across the university to develop new ideas and transfer those ideas to US industry.
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Sea Grant College Program
Michael P. Voiland, Executive Director
The North Carolina Sea Grant College Program is a state/federal partnership programinvolving all campuses of the UNC system. Headquartered at NC State, NC Sea Grantalso has regional extension offices in three NC coastal communities. Sea Grant combines theuniversities’ expertise in research, extension and education to focus on practical solutions tocoastal problems. Graduate and undergraduate research opportunities are available through iSea Grant funded faculty researchers and through two North Carolina fellowships and two North carflllnflnational fellowship programs.
Southeastern Plant Environment Laboratory— Phytotron
J. F. Thomas. Director
The Southeastern Plant Laboratory, commonly called the phytotron, is a facility especially designed for research dealing with theresponse of biological organisms to their environment. The high degree of control within 60 growth chambers makes it possible toduplicate any climate from tropical rain forests to arid desert.
The NC State phytotron concentrates on applied and basic research related to agricultural problems encountered in the southeasternUnited States. The ability to control all phases of the environment, however, allows inclusion of research dealing with all aspects ofplant science. The facilities are available to the resident research staff, participants in NC State’s graduate research program, and toforeign Visiting scientists.
Triangle Universities Laboratory
Werner Tornow, Director
TUNL is a laboratory for nuclear physics research, funded by the US Department of Energy. Located on the campus of DukeUniversity in Durham, the laboratory is staffed by faculty members and students from Duke University, UNC-Chapel Hill, and NCState. There is extensive collaboration between the participating universities and with Visiting physicists from the United States andabroad. The accelerators are a 15-MeV tandem Van de Graaff accelerator and low-energy accelerators dedicated specifically tonuclear astrophysics studies. The newest addition to the TUNL accelerators is the High-Intensity Gamma-ray Source (HIGS) at theDuke Free-Electron Laser Laboratory. Polarized and pulsed beams are available as well as cryogenically polarized targets. Inaddition, TUNL physicists perform experiments at major national and international nuclear physics facilities.
Water Resources Research Institute
DaVid H. Moreau, Directorwebsite: www.ncsu.edu/wrri
The Water Resources Research Institute is a unit of the University of North Carolina System and is located on the campus of NCState. It is one of 54 state water institutes that were authorized by the Water Resources Research Act of 1964 to identify the state’sever-changing research needs, to motivate and support research by qualified scientists, and to provide for technology transfer. TheInstitute identifies needed research by tracking water issues and by seeking input from an Advisory Committee representing state andfederal agencies, industry, agriculture, local government, and the public large. WRRI publishes technical reports on completedresearch projects and arranges for technology transfer from researchers to state agency personnel and others who can put the researchresults to work. The Institute helps keep the public informed about water issues and research results by publishing the WRRINewsnewsletter, an annual program and maintaining a website. WRRI also informs and educates water resources professionals,researchers, and undergraduate and graduate students through electronic lists, seminars, workshops, and conferences.
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UNIVERSITY OF NORTH CAROLINA SYSTEM
History of the University of North Carolina
In North Carolina, all the public educational institutions that grant baccalaureate degrees are part of the University of North Carolina.The University of North Carolina is composed of the 16 constituent institutions which form the multi-campus state university.
The University of North Carolina, chartered by the N.C . General Assembly in 1789, was the first public university in the UnitedStates to open its doors and the only one to graduate students in the eighteenth centuly. The first class was admitted in Chapel Hill in1795. For the next 136 years, the only campus of the University of North Carolina was at Chapel Hill.
In 1877, the N.C. General Assembly began sponsoring additional institutions of higher education, diverse in origin and purpose. Fivewere historically black institutions, and another was founded to educate American Indians. Several were created to prepare teachersfor the public schools. Others had a technological emphasis. One is a training school for performing artists.
In 1931, the N.C. General Assembly redefined the University of North Carolina to include three state-supported institutions: Thecampus at Chapel Hill (now the University of North Carolina at Chapel Hill), North Carolina State College (now North CarolinaState University at Raleigh), and Woman’s College (now the University of North Carolina at Greensboro). The new multi-campusUniversity operated with one board of trustees and one president. By 1969, three additional campuses had joined the Universitythrough legislative action: the University of North Carolina at Charlotte, the University of North Carolina at AsheVille, and theUniversity of North Carolina at Wilmington.
In 1971, the General Assembly passed legislation bringing into the University of North Carolina the state’s ten remaining publicsenior institutions, each of which had until then been legally separate: Appalachian State University, East Carolina University,Elizabeth City State University, Fayetteville State University, North Carolina Agriculttu'al and Technical State University, NorthCarolina Central University, the North Carolina School of the Arts, Pembroke State University, Western Carolina University, andWinston-Salem State University. This action created the current 16-campus University. (In 1985, the North Carolina School ofScience and Mathematics, a residential high school for gifted students, was declared an affiliated school of the University.)
The UNC-Board of Governors is the policy-making body legally charged with “the general determination, control, supervision,management, and governance of all affairs of the constituent institutions.” It elects the president, who administers the University. The32 voting members of the Board of Governors are elected by the General Assembly for four-year terms. Former board chairmen andboard members who are former governors of North Carolina may continue to serve limited periods as non-voting members emeriti.The president of the UNC Association of Student Governments, or that student’s designee, is also a non-voting member.
Each of the 16 constituent institutions is headed by a chancellor, who is chosen by the Board of Governors on the president’snomination and is responsible to the president. Each institution has a board of trustees, consisting of eight members elected by theBoard of Governors, four appointed by the governor, and the president of the student body, who serves ex-officio. (The NC School ofthe Arts has two additional ex-officio members.) Each board of trustees holds extensive powers over academic and other operationsof its institution on delegation from the Board of Governors.
Equality of Opportnnim' The University of North Carolina and all of its constituent institutions are committed to equality ofopportunity. There shall be no discrimination within the University against applicants, students, or employees on the basis of race,color, religion, sex, age, handicap, or national origin, consistent with the provisions of applicable state and federal law.
Promoting Racial Integration: The University of North Carolina actively seeks to promote racial integration at each of its constituentinstitutions.
University of North Carolina Board of Governors
Jim W. Phillips, J12, Chair * Emeritus memberJ. Craig Souza, Vice Chair ** Exofficio memberPatsy B. Perry. Secretary
Bradly T. Adcock Phillip R. Dixon Peter Keber Gladys Ashe Robinson
Brent D. Barringer Ray S. Farris Adelaide Daniels Key Irvin A. Roseman
Peaches Gunter Blank Dudley E. Flood G. Leroy Lail Estelle “Bunny” Sanders
R. Steve Bowden Hannah D. Gage Charles H. Mercer, Jr. William G. Smith
F. Edward Broadwell, Jr. H. Frank Grainger Fred G. Mills Priscilla Patterson Taylor
Laura W. Buffaloe Peter D. Hans Charles S. Norwood J. Bradley Wilson
William L. Burns, Jr. Charles A. Hayes Cary C. Owen DaVid W. Young
John W. Davis III James E. Holshouser, Jr.* Derek T. Pantiel**
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North Carolina State University
POLICY ON ILLEGAL DRUGS
The following policy on illegal drugs was adopted by the North Carolina State University Board of Trustees April 16. 1988 - LastRevised. April 16. 1999.
For the most current information regarding this regulation. please visit the following website:www.ncsu.edu/policies/campus_environ/health_safety_welfare/POLO4.20.5.php
1. Purpose1.1 Reflecting its concern over the threat which illegal drugs constitute to higher education communities. the Board of Governorsof the University of North Carolina adopted a policy on illegal drugs on January 15. 1988. The Board of Governors’ policyrequires each constituent institution’s Board of Trustees to develop a policy on illegal drugs applicable to all students, facultymembers. administrators. and other employees. The policy for each campus must address particular circumstances and needswhile being fully consistent with specified minimum requirements for enforcement and penalties.1.2 To assist North Carolina State University in its continuing efforts to meet the threat of illegal drugs. and to comply with theBoard of Governors’ policy. the Board of Trustees adopts the policy set forth below. This policy is intended to demonstrate theUniversity’s primary commitment to education. counseling. rehabilitation. and elimination of illegal drugs. as well as itsdetermination to impose penalties in the event of violation of state and federal drug laws consistent with due process.
2. Education, Counseling, and Rehabilitation2.1 North Carolina State University shall maintain a program of education designed to help all members of the Universitycommunity avoid involvement with illegal drugs. The educational program shall emphasize the incompatibility of the use ofdistribution of illegal drugs with the goals of the University. the legal consequences of involvement with illegal drugs. themedical and psychological implications of the use of illegal drugs. and the ways in which illegal drugs jeopardize an individual’spresent accomplishments and future opportunities. Specific elements of the education program are:2.1.1 Publicizing the University’s policy in the Student Code of Conduct. the undergraduate and graduate catalogs. and otherpublications distributed to students. faculty. administrators. and other employees.2.1.2 Continuing and expanding the drug education program conducted by Student Health Services2.1.3 Continuing development of courses on drug education2.1.4 Continuing the drug education component of the employees’ Wellness Program2.1.5 Increasing the awareness and utilization of the University’s Employee Assistance Program (EAP)2.2 The University shall disseminate information about drug counseling and rehabilitation services that are available to membersof the University community. Persons who voluntarily avail themselves of such services shall be assured that applicableprofessional standards of confidentiality will be observed and that such participation will not be the basis for disciplinary action.Specific counseling and rehabilitation efforts include:2.2.1 continuing the evaluation and refeiral services of the Counseling Center for out-patient and in-patient rehabilitation;2.2.2 continuing the consolation and evaluation portions of the Student Health Service’s drug education program2.2.3 utilizing the Employee Assistance Program’s referral to existing community-based counseling and rehabilitationserv1ces.
3. Enforcement and Penalties3.1 Students. faculty members. administrators. and other employees are responsible. as citizens. for knowing about andcomplying with the provisions of North Carolina law that make it a crime to possess. sell. deliver. or manufacture those drugsdesignated collectively as “controlled substances” in Article 5 of Chapter 90 of the North Carolina General Statutes. TheUniversity will initiate its own disciplinary proceeding against a student. faculty member. administrator. or other employee whenthe offense is deemed to affect the interests of the University. Penalties will be imposed by the University in accordance withprocedural safeguards applicable to disciplinary actions against students. faculty members. administrators. and other employees.as required by Section 503D(3) and Section 603 of the University Code. by Board of Governors’ policies applicable to otheremployees exempt from the State Personnel Act and by regulation of the State Personnel Commission. The penalties to beimposed by the University may range from written warnings with probationary status to expulsions from enrollment anddischarges from employment. However. the following minimum penalties. as prescribed by the Board of Governors. shall beimposed for the particular offenses described.3.2 Trafficking in Illegal Drugs3.2.1 For the illegal manufacture. sale. or delivery. or possession with intent to manufacture. sell. or deliver. of anycontrolled substance identified in Schedule 1. N.C. General Statutes 90-89. or Schedule 11. N.C. General Statues 90-90(including. but not limited to: heroin. mescaline. lysergic acid diethylamide. opium. cocaine. amphetamine. methaqualine).any student shall be expelled and any faculty member. administrator. or other employee shall be discharged.3.2.2 For a first offense involving the illegal manufacture. sale. or deliver. or possession with intent to manufacture. sell. ordeliver. of any controlled substance identified in Schedules 111 through VI. N.C. General Statutes 90-91 through 90-94(including. but not limited to. marijuana. phenobarbital. codeine). the minimum penalty shall be suspension from enrollmentor from employment for a period of at least one semester or its equivalent. (Employees subject to the State Personnel Act aregoverned by regulations of the State Personnel Commission. Because the minimum penalty specified in this section andrequired by the Board of Governors exceeds the maximum period of suspension without pay that is permitted by the StatePersonnel Commission regulations. the penalty for a first offense for employees subject to the State Personnel Act isdischarge. For a second offense. any student shall be expelled and any faculty member. administrator. or other employeeshall be discharged.3.2.3 For a second of other subsequent offenses involving the illegal possession of controlled substances. progressivelymore severe penalties shall be imposed. including expulsion of students and discharge of faculty members. administrators.or other employees.



North Carolina State University
3.3 Illegal Possession of Drugs3.3.1 For a first offense involving the illegal possession of any controlled substance identified in Schedules 111 through IV,N.C. General Statutes 90-89, or Schedule II, N.C. General Statutes through 90-90, the minimum penalty shall be suspensionfrom enrollment or from employment for a period of at least one semester or its equivalent (Employees subject to the StatePersonnel Act are governed by regulations of the State Personnel Commission. Because the minimum penalty specified inthis section and required by the Board of Governors exceeds the maximum period of suspension without pay that ispermitted by the State Personnel Commission regulations, the penalty for a first offense for employees subject to the StatePersonnel Act is discharge.)3.3.2 For a first offense involving the illegal possession of any controlled substance identified in Schedules 111 through VI,N.C. General Statues 90-91 through 90-94, the minimum penalty shall be probation, for a period to be determined on a case-by-case basis. A person on probation must agree to participate in a drug education and counseling program, consent toregular drug testing, and accept such other conditions and restrictions, including a program of community service, as theChancellor or the Chancellor’s designee deems appropriate. Refusal or failure to abide by the terms of probation shall resultin suspension from enrollment or from employment for any unexpired balance of the prescribed period of probation.3.3.3 For a second or other subsequent offenses involving the illegal possession of controlled substances, progressivelymore severe penalties shall be imposed, including expulsion of students and faculty members, administrators, or otheremployees.3.4 Suspension Pending Final DispositionWhen a student, faculty member, administrator, or other employee has been charged by the University with a Violation ofpolicies concerning illegal drugs, he or she may be suspended form enrollment or employment before initiation orcompletion of regular disciplinary proceedings if, assuming the truth of the charges, the Chancellor or, in the Chancellor’sabsence, the Chancellors’s designee concludes that the person’s continued presence within the University community wouldconstitute a clear and immediate danger to the health or welfare of other members of the University community; provided, ahearing on the charges against the suspended person shall be held as promptly as possible thereafter.

4. Coordinator of Drug EducationThe Associate Vice Chancellor for Human Resources and the Director of Student Judicial Programs will serve as thecoordinators of drug education for employees (faculty and staff) and students respectively. Acting under the authority of theChancellor, each will be responsible for overseeing all actions and programs relating to this institutional policy in their respectiveareas.
5. ReportingAnnually the Chancellor shall submit to the Board of Trustees a report on campus activities related to illegal drugs for thepreceding year. The report shall include, as a minimum, the following: (1) a listing of the major education activities conductedduring the year; (2) a report on any illegal drug-related incidents, including any sanctions imposed; (3) an assessment by theChancellor of the effectiveness of the campus program; (4) any proposed changes in the policy on illegal drugs. A copy of thereport shall be provided to the President.
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North Carolina State University
COURSE DESCRIPTIONS
The course descriptions are arranged first in alphabetical order according to course prefix reflecting the department or discipline ofthe course. Some courses are cross-listed, indicating that they are offered in two or more departments or disciplines. Within each ofthe prefix groups, the course descriptions are arranged by course number. Numbers 100-299 are courses intended primarily forfreshmen and sophomores. Numbers 300-499 are courses intended primarily for juniors and seniors; numbers 490-498 are seminar,project, or special topics courses; number 499 is for undergraduate research.
Courses numbered 500 - 600 are taught at the Masters level and most are available to advanced undergraduates. Doctoral courses arenumbered 700 - 899. Graduate courses numbered at the 500 and 700 levels are letter graded (A+ through F), while 600 and 800 levelcourses are S/U graded. Courses regularly letter graded (A+ through F) may not be taken for S/U grading by graduate students.Courses numbered in the 900 series are open to College of Veterinary Medicine students.
A typical course description shows the prefix, number, and title followed by prerequisite, credit and offering information.Prerequisites are courses or levels of achievement that a student is expected to have completed successfully prior to enrolling in acourse. Corequisites are courses which should be taken concurrently by students who have not previously completed theCorequisites. Prerequisites or Corequisites for a given course may be waived by the instructor of the course or section. It is thestudent’s responsibility to satisfy prerequisites, or obtain from the instructor written waiver of prerequisites, for any course in whichhe or she may enroll. Failure to satisfy prerequisites may result in removal from enrollment in the course. Consent of the departmentis required for all practicum and individual special topics or special problems courses as well as internships and thesis or dissertationresearch. Some courses also have restrictive statements. such as “Credit in both MA 141 and MA 131 is not allowed.” Restrictivestatements for a given course may be waived only by a college dean.
An example of credit information is: 4(3-2-1). The 4 indicates the number of semester hours credit awarded for satisfactorycompletion of the course. The (3-2-1) normally indicates that the course meets for three hours of lecture or seminar each week and fortwo hours of laboratory, and one hour of problem or studio each week. Some courses are offered for variable credit, and a listing of l-6 indicates that from one to six semester hours of credit may be earned as arranged by the department writing the course.
Course Codes
ACC Accounting CSC Computer Science
ADN Art and Design D Design
AEE Agricultural and Extension Education DAN Dance - Physical Education
AFS Africana Studies DF Design Fundamentals
ALS Agricultural and Life Sciences DS Design Studies
ANS Animal Science E Engineering
ANT Anthropology EAC Adult and Higher Education
ARC Architecture EC Economics
ARE Agricultural and Resource Economics ECD Counselor Education
ARS Arts Studies ECE Electrical and Computer Engineering
AS Aerospace Studies ECI Curriculum and Instruction
BAE Biological & Agricultural Engineering ED Education
BBS Bioprocessing EDP Educational Psychology
BCH Biochemistry EGM Mechatronics
BEC Biomanufacturing ELM Elementary Education
BIO Biological Sciences ELP Educational Leadership & Policy Studies
BIT Biotechnology EMS Mathematics, Sci, and Technology Education
BME Biomedical Engineering ENG English
BUS Business Management ENT Entomology
CE Civil Engineering EOE Occupational Education
CH Chemistry ES Environmental Science
CHE Chemical Engineering ET Environmental Technology
CL Comparative Literature FL Foreign Languages & Literatures
CNR College of Natural Resources FLA Foreign Languages & Literatures - Arabic
COM Communication FLC Foreign Languages & Literatures- Chinese
CS Crop Science FLE Foreign Languages & Literatures- English

continued on next page
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FLF

GEO
GN
GRK
GTI
HA
HI
HON
HS
HSS
ID
ID S
IS
LAR
LAT
LOG
MA
MAE
MB
MEA
MS
MSE
MT
MUS
NE

Foreign Languages & Literatures- French
Foreign Languages & Literatures- German
Foreign Languages & Literatures- Hebrew
Foreign Languages & Literatures- Italian
Foreign Languages & Literatures- Japanese
Foreign Languages & Literatures- Swahili
Foreign Languages & Literatures- Hindi
Foreign Languages & Literatures- Portuguese
Foreign Languages & Literatures- Russian
Foreign Languages & Literatures- Spanish
Forestry
Food Science
Fisheries and Wildlife Sciences
Graphic Communications
Graphic Design
Geography
Genetics
Foreign Languages and Literatures- Greek
Global Training Initiative
History of Art
History
Honors
Horticultural Science
Humanities and Social Sciences
Industrial Design
Interdisciplinary Studies
Industrial Engineering
International Studies
Landscape Architecture
Foreign Languages and Literature- Latin
Logic
Management
Mathematics
Mechanical and Aerospace Engineering
Microbiology
Marine, Earth, and Atmospheric Sciences
Military Science
Materials Science and Engineering
Medical Textiles
Music
Nuclear Engineering

NPS
NR
NS
NTR
PB
PCC
PE
PEC
PEF
PEG
PEH
PEO
PER
PES
PHI
PMS
PO
PP
PRT
PS
PSY
PY
REL
SOC
SSC
ST
STS
SW
TAM
TE
TED
TMS
TOX
TT
USC
VMS
VMP
WGS
WPS
ZO

Nonprofit Studies
Natural Resources
Naval Science
Nutrition
Plant Biology
Polymer and Color Chemistry
Physical Education
Physical Education- Coaching
Physical Education- Fitness
Physical Education- Golf
Physical Education- Health Studies
Physical Education- Outdoors
Foreign Languages and Literature- Persian
Physical Education- Sports
Philosophy
Physical and Mathematical Sciences
Poultry Science
Plant Pathology
Parks, Recreation and Tourism Management
Political Science
Psychology
Physics
Religion
Sociology
Soil Science
Statistics
Science Technology and Society
Social Work
Textiles
Textile & Apparel Management
Textile Engineering
Technology Education
Textile Material Science
Toxicology
Textile Technology
University Studies Courses
Veterinary Science
Veterinary Science
Women’s and Gender Studies
Wood and Paper Science
Zoology
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ACC 200Analysis of accounting data that are useful in managerial decision making andIntroduction to Managerial Accounting. 3(3-04) . F, S, Sum.
in the control and evaluation of the decisions made within businessorganizations. An introduction to basic models. financial statement analysis.cost behavior analysis and cost control procedures.
ACC 210 Concepts of Financial Reporting. 3(3-0-0) . F,S,Sum. Financialreporting concepts, the accounting information generating process. reportingpractices. financial statement preparation, and the inteipretation and analysis offinancial statements. Basic accounting principles and concepts. theaccountingcycle, income measurement, and internal controls.
ACC 310 Intermediate Financial Accounting I. 3(3-0-0) . F, S, Sum. Freq:ACC 210. Conceptual framework of financial accounting and process ofdevelopment of professional standards. Foundations of accounting and reportingsystems. Measurement and reporting issues for cash, receivables, inventories,and non—current assets.
ACC 311 Intermediate Financial Accounting II. 3(3-0-0) . F,S,Sunt.Freq: ACC 310 with grade of C- or better. A continuation of topics introducedin Intermediate Financial Accounting I (ACC 310). Topics include accountingfor investments in equity and debt securities, measurement and recognition ofcurrent and non—current liabilities, accounting for operating and capital leases,accounting for pension and post—retirement benefit plans, determination andclassification issues related to deferred income taxes, and accounting for variousforms of stock—based compensation plans.
ACC 330 An Introduction To Income Taxation. 3(3-0—0) . F.S.Sum.Freq: ACC 210 with a grade of C— or better. Basic income tax principles andprocedures (including research and planning) with an emphasis on all types ofentities and business transactions. Exposure to a range of tax concepts withinthe framework of financial reporting.
ACC 340 Accounting Information Systems. 3(3-0-0) . F, S. Sum. Freq:ACC 200 and ACC 210 with a grade of C— or better. Introduction to theimportance of accounting and computer-based controls in an organization'senterprise systems, Focus on business processes. entity-wide informationsystems controls and security. database modeling and design focused onaccounting.and contemporary issues involved in providing assurance servicesfor systems reliability.
ACC 410 Governmental and Nonprofit Accounting. 3(3-0-0) . F,S. Freq:ACC 210. Accounting for state and local governments. including budgeting,audit issues, and financial analysis. Accounting for nonprofit organizations,including colleges and universities and healthcare organizations.
ACC 411 Business Valuation. 3(3—0-0) . F,S,Sum. Freq: ACC 210, BUS320, BUS 350. Conceptual framework of how businesses work, valuegeneration and reporting. Interpretation of financial statements and their use invaluation of the firm.
ACC 420 Strategic Finance and Planning. 3(3—0-0) . F, S,Sunt. Freq: ACC200 with grade of C- or better. Strategic finance in planning, control, andevaluating organizational activities and in designing and implementing businessstrategies. Use of accounting in corporate management and business planning.Integration of performance measurement and cost control with corporatestrategy.
ACC 440 Enterprise Resource Planning Systems. 3(3-0-0) . S. Freq:ACC 340 with grade of C— or better. Survey of the varied types of enterprisesoftware available to companies with enterprise resource planning (ERP)systems as the primary foundation. Focus on company-wide data integrationenabled by ERP systems and other enterprise software such as customerrelationship management. knowledge management. business intelligence andthe Balanced Scorecard. Students should gain an appreciation of the managerial,accounting, security and technical issues surrounding the adoption, design,implementation. and use of these solutions while developing hands—onknowledge. Credit will not be allowed for both ACC 440 and BUS 540.
ACC 450 Risk and Assurance. 3(3-0-0) . F,S,Smn. Freq: ACC 311 with agrade of C— or better. Introduction to assurance services objectives. theory. andpractices. Focuses on developing skills for interpreting business strategies andidentifying related business risks, describing internal control solutions to thoserisks, identifying evidential sources, providing assurance about those risks and

controls. and designing strategies to provide assurance services about thereliability of business information.
ACC 470 Accounting Theory. 3(3-0—0) . Freq: ACC 410 (312). Majorconcepts. problem areas and trends in accounting thought and practice.including a review of the most prominent controversies in cun‘ent publicationsand the most recent relevant pronouncements of professional institutions.
ACC 480 Accelerated Survey of Financial and ManagementAccounting. 3(3-0-0) . F. Accelerated survey of basic concepts underlyingaccounting in profit—oriented firms: data measurement. summarization andreporting practices as a background for use of accounting information; contentof published financial statements; and uses of accounting for managementdecisions in product costing. budgeting. and operations. Credit may not bereceived for both ACC 480 and ACC 220 or 280. Intended for graduatestudents and advanced undergraduates not majoring in Accounting orManagement
ACC 490 Senior Seminar in Accounting. 3(3—0-0) . S. Freq: AccountingMajors in final semester of study or PBS status admitted by permission ofdepartment head. Integration of financial, managerial, tax, and governmentalaccounting. Application of appropriate accounting methods to problemresolution.
ACC 495 Special Topics in Accounting. 1-6. Freq: Consent of Instructor.Presentation of material not normally available in regular course offerings, oroffering of new courses on a trial basis.
ACC 498 Independent Study in Accounting. 1-6. F,S,Sunt. Detailedinvestigation of topics of particular interest to advanced undergraduates underfaculty direction on a tutorial basis. Credits and content determined by facultymember in consultation with the associate department head.
ACC 499 Internship in ACC. 6(0-0—0) . S, SUM], SUM2. Freq: Seniorstanding. min. 3.2 GPA, consent of instructor” A full—time professionalinternship in accounting. Eligibility for participation to be by invitation and bythe demand for interns among accounting firms participating in the internshipprogram. Participants will communicate with instructor weeklyover the courseof the internship to discuss progress and insights. A post—internship interviewand paper is also required. Internships vary in duration from 8 to 15 weeks.Restricted to ACE. ACS. & ACM majors,

ADN 102 Design Fundamentals for Art & Design. 6(9-2-0) . S. Freq: DF10]. The second introductory studio in the fundamental concepts, skills andexperiences of designing in two and three dimensions for Art & Design majors.
ADN 111 Two Dimensional Design for Non-Design Majors. 3(0-6—0) .F,S. Freq: Non-Design student. An introduction to the fundamentals of designstudies through two dimensional problems. The basic elements and concepts ofdesign explored as abstract and applied problems through design issues.Provides non—design students an introduction to designprinciples and a languageof design.
ADN 112 Three Dimensional Design for Non-Design Majors. 3(0-6-0) .F,S. Freq: Non-Design student. An introduction to the fundamentals of designstudies through three—dimensional problems. The basic elements and conceptsof design explored as abstract and applied problems through the design issue.Provides non—design students a working knowledge of design principles and alanguage of design.
ADN 202 Design Studio: Art 8; Design in Context. 6(0-9-0) . S. Freq:DF 10] and DF [02 or two studios. Investigative problem solving in visualcommunication in the human environment. Emphasis on visual languageapplied to specific contexts.
ADN 212 Basic Photography. 3(2-2-0). F,S. Freq: DF 102. Introductionto the processes and visual skills necessary for the beginning photographer.Darkroom experimentation, pinhole camera. basic rudiments of camera use.film development and printing. Exploration of issues related to the quality ofvisual communication.
ADN 219 Digital Imaging. 3(2—2-0) . F,S. Freq: DF 102. Introduction toexploring, creating. and modifying images through the use of computers.Emphasis is on creativity, experimentation, and intuitive image—making usingvarious computer techniques.



ADN 272 Introduction to Printing and Surface Design. 3(0—6-0) . F.S.Freq: A grade of C or better in DF 101, ADN 111 or ADN 112. Design andproduction of screen printed. painted and pattern—dyed fabrics. Development ofdesign abilities (color use. pattern generation) and technical skills (screenprinting. painting. use of fabric dyes). Production of fabric samples. studies.yardage. and/or end products. Awareness of industrial processes.
ADN 273 Fibers Materials and Processes. 3(0-6-0) . F.S. Freq: DF 101 orADN 111 or ADN 112. Introduction to historical and contemporary handprocesses used by the textile designer. Students will leam a variety of textiletechniques utilizing traditional and experimental methods. Emphasis will be ontechnical exploration and development.
ADN 281 Basic Drawing. 3(0-6-0) . F. Freq: Design Majors and DesignMinors. A beginning descriptive drawing experience which teaches students tosee. analyze. and transcribe observed subject matters. The transcriptionincorporates formal drawing issues (line. form. texture) with traditional andcontemporary material space exploration.
ADN 292 Special Topics in Design. 1-3. F.S. Topics of current interest inthe College of Design. Used to develop new courses.
ADN 302 Design Studio: History, Culture & Diversity. 6(0-9—0) . S.Freq: Five studios and HA 202. Investigations into the historical. cultural.perceptual and aesthetic values and precedents of modern art/design movement.In a studio mode. emphasis is on research. documentation. synthetic andanalytic activities.
ADN 311 Basic Visual Laboratories. 3(0-6-0) . F.S. Freq: Design Majors:DF 102: Non-Design Majors: ADN 111. 112. Basic activities that relate to themajor design areas in the College of Design. Study of visual communicationskills in areas of illustration. printmaking. and life drawing. The student electsinstructor and areats) of activity.
ADN 312 Intermediate Photography. 3(2»2-0) . F.S. Freq: ADN 212.Continuation of an advanced level of the skills and techniques developed inBasic Photography. Purpose is to develop use of camera as a perceptual tool toincrease awareness and sensitivity of Visual imagery.
ADN 319 Introduction to Animation. 3(3-0-0) . F.S. An intensiveintroduction to animation which integrates traditional hand generated animation.digital techniques and technology. Students will explore animation'sfundamental principles of linear formats. sequenced movement and time—basedimaging.
ADN 384 Basic Painting. 3(0—6—0) . F. Freq: DF 102: or both ADN 111and ADN 112. Introduction to the principles of painting through class projectsthat expose students to different painting materials and teclmiques. Studentslearn to build a stretcher. size and prime a canvas as well as other rigid paintingsurfaces. Acrylic andoil paint used; projects assigned and open themes.
ADN 386 Basic Sculpture. 3(0-6-0) . F. Freq: DF 10], ADN 112. Studiocourse introducing basic concepts. materials. and processes of sculpture.Instruction incorporates both traditional and contemporary form generation withemphasis on developing formal perception and projection.
ADN 400 Design Studio. 6(0-9-0) . F.S. Freq: ADN 102. Studio offeringupper—level undergraduates the opportunity to intensively study general designissues (form. color. structure. proportions. scale. etc). Course may be used topartially satisfy studio requirement in all undergraduate degree programs in theCollege of Design
ADN 402 Senior Studio. 6(0—9—0) . S. Freq: Seven studios and ADN 219.Advanced Design studio emphasizing the exploration of past. cuirent andpotential future technologies within Design Department content areas (e.g..painting. sculpture. fibers. jewelry. color and light. etc.). Students are expectedto work independently. develop their own problem statements.
ADN 411 Visual Laboratory II. 3(0-6-0) . F.S. Freq: DF 102: or bothADN 111 and ADN 112. Visual communication skills in the areas of lifedrawing. illustration. painting. print making and sculpture. May be taken for aminimum of 12 credit hours by College of Design students
ADN 413 Synthetic Drawing. 3(2-3—0) . Every 3rd Sem. Freq: DF 102: orADN 111, ADN 112. Orthographic and axonometric projections. coordinatingand perspective systems. and diagramming to facilitate the drawing of shapesand forms conceived by the designer in order to make Visually precisesimulations of design ideas.
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ADN 414 Color and Light. 3(3-0-0) . F.S. Physical and perceptual natureof color. color awareness. sensitivity and skills in visual communication withcolor as a designer's tool.
ADN 418 Contemporary Issues in Art and Design. 3(3-0-0) . S. Freq:History of Art I & II or Junior standing. Design Majors. Explore a range ofissues about contemporary art and design ideologies. Concentration on selectedreadings which provide a platform for discussion of various ideas. approaches.perspectives and practices in the contemporary fields of art and design.
ADN 419 Multimedia and Digital Imaging. 3(3-0-0) . F.S. Freq: DF [02,ADN 219. Intensive hands—on investigation of the tools. techniques. andprocesses for the development of interactive multi—media projects, Media teamswill emphasize shaping an idea into a well thought—out design that works as aninteractive experience.
ADN 428 Art and Design: Theory and Practice. 3(3-0-0) . F. Freq: 6Studios; Senior Level, Art and Design. Conceptual basis for developing apersonal philosophy regarding the practice of art and design. Theory basedhistory of diverse cultures and forces of change: political. economic. religious.social. intellectual and philosophical as they affect thefields of art and design.
ADN 4S4 Geometry for Designers. 3(3—0-0) . S. Freq: Junior standing.Geometry and its application to the various fields of design. mathematical anddrawing skills required.
ADN 455 Building Workshop. 3(2-2-0) . Every 3rd Sent. Freq: DF 102 orboth ADN 111 and ADN 112. Process and logic of producing one's own design.Structural behavior. geometry. and materials in the construction of physicalform usually at a large scale. Evaluative testing with critical support.
ADN 460 Multimedia and Advanced Digital Imaging Studio. 6(0-9-0) .F. Sum. Freq: ADN 219. An intensive study of advanced image—makingprocesses. software. and various computer platforms used in the creation ofmultimedia. In a studio mode. students will place emphasis on creatinginteractive programs and finally transfer images to CD Rom and video withaudio and special effects.
ADN 470 Fibers and Surface Design Studio. 6(0-9-0) . F,S. Freq: A gradeofC or better in DF 101 or ADN 111 and ADN 112: Design Majors or DesignMinors. Practice of widely varying textile techniques with the solving ofpractical and conceptual design problems. Textile end products are designedand produced at full scale in appropriate materials. Focus includes weaving.knitting. printing and dyeing of fabrics. and a wide variety of fabricconstruction and embellishment processes. Textile history is an ongoing part ofthe study. Emphasis on synthesis of techniques and ideas.
ADN 472 Advanced Surface Design. 3(0-6—0) . F,S. Freq: DF 10], ADN272. Advanced problems in the design and production of hand—printed andpattern—dyed fabrics. Experimentation with advanced color applicationteclmiques. Exploration of pattern and image production on fabric anddevelopment of design abilities in textilemedia. Specific focus changes eachsemester.
ADN 47S Pre-Industrial World Textiles. 3(3-0-0) . S (Every 2 Yrs.). Freq:Sophomore standing. Research on and discussion of hand—made textiles of theworld. introducing major textile traditions from Africa. Asia. Europe. North andSouth America. Focus on geographic and cultural contexts. developments inmaking. and design characteristics. including impact of 20th century fiber artmovements. Seminar format.
ADN 480 Intermediate Studio. 6(0—9-0). F.S. Freq: DF 10] and DF 102:or ADN 111. ADN 112 and ADN 311. Studio format offering upper levelundergraduates the opportunity to intensively study general design issues (form.color. structure. proportions. scale. etc.) through individual study in drawing.painting. sculpture. photography. or printmaking.
ADN 481 Intermediate Drawing. 3(0-6-0) . S. Freq: ADN 281. Anintermediate—level drawing course that further develops the designer's graphic.analytic. observational. and conceptual skills.
ADN 484 Intermediate Painting. 3(0-6-0) . S. Freq: DF 102: or bothADN111 and ADN 112. An intermediate—level painting course that through slidelectures. class projects. and assigned readings exposes students to contemporarypainting art movements. Special emphasis given to the formal and interpretativeanalysis of a painting. Acrylicand oil paint are used; Projects have assigned andopen themes.



ADN 486 Intermediate Sculpture. 3(0-6—0) . S. Freq: ADN 386. Anintermediate—level sculpture course that further develops the designer's analytic.observational. and conceptual skills.
ADN 487 Sculpture: Life Modeling. 3(0—6-0) . F. Freq: DF 102 orADN486. A studio course with direct observation of nature a primary concern. In—depth study of specific modeling concepts and processes.
ADN 490 Art and Design International Studio. 6(0—9-0) . F. S. Sum. Freq:Junior standing. Design Majors. Approval Study Abroad Office. Define Art andDesign problems and develop design solutions in an international setting.Studio projects related to design. culture. and traditional and contemporary artforms. Focus on artifact making through direct studies. Taught off campus.
ADN 491 Special Seminar in Design. [-3. ES. Seminars on subjects ofcurrent interest in design.
ADN 492 Special Topics in Design. [-3. ES. Topics of current interest inDesign & Technology. Used to develop new courses.
ADN 494 Internship in Design. 3-6. F,S,Sum. Freq: Junior standing; 3.0GPA or better. Supervised field experience in design offices. galleries.museums and other organizations. May be taken for a maximum of 6 credithours
ADN 495 Independent Study in Design. [-6. ES. Freq: Junior standing inDesign with. 3.0 in Design or better. Special projects in art and designdeveloped under the direction of a faculty member on a tutorial basis. May betaken for a maximum of 6 credit hours

AGRICULTURAL AND
EXTENSION EDUCATION

AEE 101 Introduction to Career and Technical Education. 1(1-0-0) . F.Overview of career and technical education programs. objectives. and outcomesin secondary schools. Philosophy of career and technical education and howcareer and technical education programs fit into the overall mission ofsecondary education. Mission of agricultural education. major programobjectives. and introduction to the curricula taught within the state. Roles andresponsibilities of CTE teachers with specific emphasis on agriculturaleducation teachers' roles and responsibilitiesHistorical context of agriculturaleducation and other career and technical education programs. including majorlegislation affecting development of career and technical education.
AEE 103 Fundamentals of Agricultural and Extension Education. 1(1-0-0) . F. Introduction to the scope. purpose. and objectives of universityeducation with an emphasis on agricultural education. extension education. andagricultural communications. Students will explore College and departmentalresources. academic policiesand procedures. the agricultural industry. careeropportunities. and current trends and issues in agriculture. Cannot receivecredit for both AEE 103 and ALS 103
AEE (ED) 206 Introduction to Teaching Agriculture. 3(2—3—0) . F.Introduction to teaching agricultural education in middle and secondary schoolsand collaborative efforts for teaching agricultural education to adults as ruralcommunity situations dictate. Field experiences include three hours per weekof structured observations of classroom teachers. teacher assistant activities. andreflections of the experience.
AEE (ED, EOE) 226 Computer Applications and InformationTechnology in Agricultural & Extension Ed. 3(1-4-0) . F. S. Use of computersand commercially produced agricultural software; the computer as amanagement tool; agricultural occupational applications of the computer; amultimedia instructional tool in agricultural classrooms and training situations;use of technology for processing information and imaging; network access; andelectronic communications.
AEE 230 Introduction to Cooperative Extension. 2(1-3-0) . F. History.organization. and mission of Cooperative Extension in the United States.Structure of local extension offices. Exploration of extension careers. Fieldexperience in an extension office required.
AEE (ED) 303 Administration and Supervision of StudentOrganizations. 3(2-2-0) . Freq: AEE 206 or EOE 207. Principles and

techniques for organizing. administering and supervising student organizationactivities.
AEE 311 Communication Methods and Media. 3(3-0-0) . F. Freq: ENG101. Foundations of agricultural communications. Technologies of agriculturalcommunication and the systematic approach to the development of agriculturalcommunication materials. Development of applied skills in design. production.evaluation. and dissemination of information unique to agricultural sciences andmedia.
AEE (ED) 322 Experiential Learning in Agriculture. 2(2-0-0) . F.Planning. organizing. implementing. supervising and evaluating SupervisedAgricultural Experience (SAE) programs in agriculture.
AEE 323 Leadership Development in Agriculture. 2(2-0-0) . F.Leadership development in agricultural and related settings; principles andtechniques for developing leadership skills; development of understanding ofthe dynamic interactions of personal characteristics. technical skills.interpersonal influence.commitment. goals and power necessary for effectiveleaders; issues and problems facing the leadership of agriculture.
AEE 325 Planning and Delivering Non-Formal Education. 3 2-2-0) . F.Freq: AEE 230. Adult learning theory and practice. including planning non—formal educational programs for adults. methods of instructional delivery.effective use of instructional teclmology. marketing educational programs. andevaluation of educational outcomes.Microteaching (practice teachingpresentations) and group presentations required as part of laboratoryassignments.
AEE (ED) 327 Conducting Suimner Programs in AgriculturalEducation. [(03-0) . F. Freq: AEE(ED)206.' AEE(ED)322: and AEE 323.Field experience emphasizing summer agricultural education programs.Individualized instruction for students during supervised agricultural experiencevisits and youth organization activities. Professional development and programimprovement activities.
AEE 350 Personal Leadership Development in Agriculture. 3(3-0-0) . S.This course focuses on the impact of personal leadership on agriculturalorganizations and society. The best leaders are those who have intemalizedpersonal leadership concepts and apply them to the practical situations in theirenvironment. Thiscourse teaches individuals to achieve optimal results bychanging their fundamental approach to work. relationships. and problemsolving. using time—honored principles in time management. leadership. andeffectiveness. Restricted to CALS students.
AEE 360 Developing Team Leadership in Agriculture. 3(3—0-0) . F.Freq: AEE 323—Leadership Development in Agriculture. Students in this coursewill study the impact of organized teams and team leaders on the developmentof agricultural organizations. Principles and techniques involved in creating.organizing and directing teams will be explored. Students will develop skills inteam decision—making and communication. Topics of discussion will include:components of a group and team. relationships of group and team members.effectiveness of groups and teams. and communication within groups andteams. This course is designed for students who are interested in positions ofleadership and who want to learn more about making the groups and teams theywork with more effective. Restricted to CALS students.
AEE 423 Practicum in Agricultural Extension/Industry. [—8. S. Sum.Freq: AEElED) 426. Senior standing and Consent of Instructor. Coreq: AEE(ED) 490. Participation in professional work experiences in preparation foreffective leadership positions in the Cooperative Extension Service or theagribusiness industry.
AEE (ED) 424 Planning Agricultural Educational Programs. 3(3-0—0) .S. Freq: AEE(ED) 426. Coreq: AEE(ED) 427. Principles of program planningapplied to educational programs in agriculture; theory and field experiences inplanning. organizing. and evaluating secondary agricultural educationprograms; development of plans for conducting all aspects of the completeagricultural education program.
AEE (ED, EOE) 426 Methods of Teaching Agriculture. 3(2-2-0) . F.Freq: Junior standing. Discussion and practice in planning and presentinginstruction in agriculture in formal and informal settings. Principles andapplication of approaches to teaching and organizing instruction. motivatingstudents. developing instructional objectives. selecting and using teachingtechniques. evaluating instruction. and managing classroom and laboratoryinstruction.



AEE (ED, EOE) 427 Student Teaching in Agriculture. 8(2—15-0) . S.Freq: AEE (ED) 426: Admission to Professional Semester. Coreq: AEE (ED)490, AEE (ED) 424;. Skills and techniques in teaching agriculture in a publicschool setting. Secondary agricultural education program teaching experienceunder the supervision of university faculty and an experienced agricultureteacher.
AEE 435 Professional Presentations in Agricultural Organizations. 3(3-0-0) . S. This course teaches effective listening strategies. communicationstrategies. inteipersonal skills and presentation strategies essential for use intoday's workplace. AEE 435 includes strategies and techniques for effectivepresentations in the food. agricultural. natural resources. as well as otherprofessions. with emphasis on oral and visual presentation techniques.Presentation skills and strategies for formal and informal situations includingconferences. poster presentations along with leadership. conflict resolution.interviewing. negotiation. and group communication theory and strategies willbe discussed. Restricted to CALS students; Jr or Sr level status required.
AEE 460 Organizational Leadership Development in Agriculture. 3(3-0-0) . S. Freq: AEE 323-Leadership Development in Agriculture. This coursefocuses on the impact of effective leadership in organizations in both theory andpractice. Students will examine the major theories and studies that are mostrelevant and informative with the regard to leadership in organizations.Students will develop skills in decision—making. management of organizations.and ethical leadership related to agricultural organizations. Restricted to CALSstudents.
AEE 470 Agricultural Communications. 3(3-0—0) . S. Preq: AEE 311.Senior standing. Use of agricultural communication materials. Emphasis onapplication of principles. materials and processes of B&W and colorphotography to problems of communication and the development of visualpresentation materials for instruction and training.
AEE 478 Extension as Non-Formal Education. 3(3-0-0) . S. Preq:Advanced Undergraduate standing or PBS status. Extension as a system ofnon—formal education. how it functions in USA and other countries (withspecial attention to agricultural extension). historical antecedents andphilosophical foundations. mission. organization. methods. problems dealtwith;how technology and behavioral sciences are/can be utilized; providesactual experience with extension and with conceptual/theoretical ideas thatundergird practice.
AEE 490 Seminar in Agricultural and Extension Education. [(1-0-0) . S.Sum. Freq: Admission to Professional Semester. Analysis of opportunities andchallenges facing educational leaders in agriculture.
AEE 492 External Learning Experience in Agricultural and ExtensionEducation. 1-6. F.S,Snm. Freq: Sophomore standing. Learning experiencewithin an academic framework that utilizes facilities and resources external tothe campus. Contact and arrangements with prospective employers initiated bythe student and approved by the faculty adviser. prospective employer. and thedepartmental teaching coordinator prior to the experience. Not intended forteaching licensure for students in AEE
AEE 493 Special Problems in Agriculture and Extension Education. I-6. F,S.Snm. Preq: Sophomore standing. A learning experience in agricultureand extension education within an academic framework that utilizesdepartmental campus facilities and resources. Arrangements must be initiatedby the student and approved by a faculty adviser and the departmental teachingcoordinator. Not intended for teacher licensure for students in AEE.
AEE 495 Special Topics in Agricultural and Extension Education. [-3.F. S. Sum. Offered as needed to present material not normally available in regularcourse offerings or for offerings of new courses on a trial basis. Not intendedfor teacher licensure for students in AEE.

AFS (MUS) 230 Introduction to African-American Music. 3(3-0-0) . F.Comprehensive survey of African—American music in the United States fromColonial times to the. with emphasis on its unique features and contributions toAmerican culture.
AFS 240 African Civilization. 3(3—0-0) . F,S,Sum. An interdisciplinarystudy of centers of African civilization from antiquity to the 19605. Suchcenters include ancient Egypt. Nubia. Axum. Ghana. Mali. Songhai. Kilwa.Malinda. Sofola. Zinzibar and Monomotapa.

AFS 241 Introduction to African-American Studies II. 3(3-0-0) .F.S.S1¢m. Second in a two semester sequence in the interdisciplinary study ofsub—Saharan Africa. its arts. culture. and people. and the African—Americanexperience.
AFS (ENG) 248 Survey of African-American Literature. 3(3-0-0) . F.S.African—American writing and its relationships to American culture and history.Covers such writers as Wheatley. Douglass. Chesnutt. Dunbar. DuBois.Hughes. Hurston. Wright. and Morrison.
AFS (MUS) 260 History of Jazz. 3(3-0-0) . Alt yrs. History ofjazz and thecontributions of major artists. Emphasis of the various styles that havecontributed to this American art form. Investigation of structural forms in thejazz idiom.
AFS (HD 275 Introduction to History of South and East Africa. 3(3—0-0) . F, S, Sam. The African kingdoms (Lunda. Buganda. and Zulu); theEuropean encroachment; the origins of colonialism and the character of colonialsocieties and economies. South African apartheid; African protect. nationalismand independence.
AFS (III) 276 Introduction to History of West Africa. 3(3—0—0) . F, S. Thehistory of Western Africa. Forest civilizations and the slave trade. trade and theexpansion of Islam. colonialism in West Africa; African nationalism and theachievement of independence; and postcolonial West Africa.
AFS (SOC) 305 Racial and Ethnic Relations. 3(3-0—0) . F,S. Sum. Freq: 3er. in SOC, 200 level. Study of the nature of the relationships among racial andethnic groups in societies around the world but with emphasis on the UnitedStates. Explores topics such as inequalities of wealth. power. and status. racism.conflict. and social boundaries among groups. Current trends in intergrouprelations are discussed.
AFS (COM) 340 African American Theatre. 3(3-0-0) . S. This courseexamines African American dramaturgy and its impact on American theatre.We will study plays from the early period. 1847—1938. and from the recentperiod. 1935 to the present. This course will investigate the thematic structureof eachsection of plays including family life. social protest. and religion. Thecourse will also help students to better understand the social milieu that shapedthe content of each play.
AFS 342 Introduction to the African Diaspora. 3(3-0-0) . S. Explorationof the global experiences of people of African descent. Geographical areasinclude the America. Europe. Asia. and the Caribbean. Exploration of the webof interrelated histories. social dynamics. and politico—economic processesaffecting and reflecting world cultures and histories. Foundational course forthe exploration of methodological issues and theoretical concerns in the field ofAfrican Diaspora Studies
AFS 343 African Religions. 3(3—0-0) . S. Alt. yrs.(odd). Examination ofAfrican Religions on the African continent and throughout the AfricanDiaspora. Focus on traditional religious practices. African reformulation ofIslam and Christianity. New Orleans and Haitian vodun. Cuban Santeria. andBrazilian Candomble. Designed to de—mystify African religion withoutdivesting it of its cultural uniqueness and richness.
AFS 344 Leadership in African American Conmnunities. 5(3—0-0) . F,S.Historical. cultural and political examination of the dynamics of leadership inAfrican American communities. Focus on structure of Leadership in thecontext of gender. ideology. and style. Interdisciplinary examination of impactof leaders on broader American society.
AFS (PSY) 345 Psychology and the African American Experience. 3(3-0-0) . F. Alt. yrs.(odd). Preq: PSY 200 or PSY 20]. Historical and culturalexamination of the psychological experiences of African American experiencefrom pre—American times to the present. Focus on mental health. personality.identity development. racism. oppression. psychological empowerment andanAfrican—centered world view. Discussion of contemporary issues within theAfrican American community.
AFS (ARS) 346 Black Popular Culture. 3(3-0-0) . F.S.Smn. Amultidisciplinary examination of contemporary black cultural expression infilm. music. art. and the media. Emphasis on race. class. gender. and politicaldiscourse.
AFS (ENG) 349 African Literature in English. 3(3—0-0) . S. Freq:Sophomore standing. Anglophone literature in Africa. Emphasis on therelationship between the African world—view and literary production and the



persistent trend by African writers to connect literature with politics. Writerssuch as Achebe. Ngugi. Soyinka. and Serote.
AFS (HI) 372 African-American History Through the Civil War, 1619-1865. 3(3-0-0) . Freq: 3 hours of history or Sophomore standing. Africanbackground and continuity of the particular role. experience and influence ofAfrican Americans in the United States through the Civil War.
AFS (H1) 373 African-American History Since 1865. 3(3-0-0) . Freq: 3hours of history or Sophomore standing. The history of African—Americansfi‘om the Reconstruction era through the Civil Rights movement of the 19503and 1960s to the present.
AFS (ENG) 375 African American Cinema. 3(3-0-0) . F. Freq: ENG101. Survey and analysis of African American film culture from 1900—present.Examination of pre—Hollywood. classical Hollywood, and Independentfilmmaking. Particular focus on independent filmmakers' response to dominantindustry representations and the work of filmmakers who seek to create aspecifically African American cinematic style.
AFS (PS) 409 Black Political Participation in America. 3(3-0—0) . F.African American political participation in the United States; political culture.socialization, and mobilization. with a focus on the interaction between AfricanAmericans and actors, institutions. processes. and policies of the Americanpolitical system.
AFS 440 Senior Seminar in Africana Studies. 3(3-0-0) . S. Freq: AFS342; Africana Studies Majors or Africana Studies Minors. In—depthexamination of Africana Studies issues. Interdisciplinary exploration of keyproblems and proposed solutions for African communities on the Africancontinent and throughout the world. Requires written research project usinginterdisciplinary approaches and critical analyses.
AFS 442 Issues in the African Diaspora. 3(3-0-0) . F. Alt. yrs(odd).Multidisciplinary exploration of the interrelated histories. social dynamics. andpolitico—economic processes of the experiences of people of African descentthroughout the world. Particular focus on the experiences of slavery. artisticexpression.gender practices. and the impact of the nation state.
AFS (ENG) 448 African-American Literature. 3(3-0-0). S. Freq: Juniorstanding. Survey of Afi‘ican-American literature and its relationships toAmerican culture. with an emphasis on fiction and poetry since 1945. Writerssuch as Bontemps. Morrison. Huston. Baldwin. Hayden. Brooks. Naylor.Harper. and Dove.
AFS (H1) 455 History of the Civil Rights Movement. 3(3-0-0) . Alt. yrs.Freq: Junior standing. The black revolution; stages and leaders of themovement; successes and failures in the fight for desegregation, the vote. andeconomic opportunity; impact of Civil Rights movement on the United States.Credit will not be given both for HI 455 and HI 555
AFS (HI) 475 History of the Republic of South Africa. 3(3—0-0) . F,S.Freq: 3 hours of history. Evolution of the Republic of South Africa's society.with emphasis on the interaction of diverse peoples and cultures. Particularattention is given to the period since 1870. Credit will not be given for both HI475 and HI 575
AFS (HI) 476 Leadership in Modern Africa. 3(3—0-0) . Alt. yrs. Freq: 3hours of history. Recent sub—Saharan African political history (excluding SouthAfrica). Overview of concepts. vocabulary, historical trends. Detailedexamination of specific African countries as case studies. such as Ghana.Nigeria. Zimbabwe. Tanzania.
AFS (H1) 479 Africa (sub-Saharan) in the Twentieth Century. 3(3-0-0) .S,Alt. yrs.(even). Freq: 3 hrs. of history. Developments in sub—Saharan Africaduring the colonial period. from the end of the nineteenth century to the adventof decolonization in the early 19605. Interplay of political. social. economicand cultural factors in the experiences of African peoples during this period.Credit will not be given for both HI 479 and 579.
AFS 490 Africana Studies and Community Involvement. 3(I.50-0»5) . F.Freq: Africana Studies Majors or Africana Studies Minors. First part of a twosemester service—learning experience. Provides interdisciplinary andexperientially based opportunity for students to engage in community andclassroom—based experiences that examine issues of relevance to AfricanAmerican peopletor communities in the African Diaspora). Students apply andexamine concepts addressed in class to their own practical experience in serviceto others. Development of interpersonal and professional skills. Focus on the

values. beliefs. attitudes. and ideas that are central to definitions of democracy.social justice. civic resiliency. self—help. and public life.
AFS 491 Study Abroad in Africana Studies. 3(3-0—0) . Sum. Specificcategory of revolving set of field/seminar courses involving multidisciplinaryfocal areas taught in foreign countries through Africana Studies. Courseincludes pre—trip orientation and readings and onsite field experiences andlectures. Additional program fees. travel costs and appropriate immunizationsare required beyond registration fees.
AFS 497 Topics in African-American Studies. 3(3-0-0) . F.S. Freq: AFS240. Multidisciplinary examination of selected topics in African—Americanstudies.
AGRICULTURE AND LIFE SCIENCES

ALS 103 Introductory Topics in Agriculture and Life Sciences. 1(1—0-0). F,S. Freq: Freshman standing or Sophomore standing. Introduction to scopeand objectives of university education. Emphasis on sciences, particularly asrelated to agriculture and life sciences. Departmental programs. computers.career opportunities and more.
ALS 110 Career Exploration Seminar. 1(1-0-0) . S. Freq: Ag and LifeScience Majors. Students learn about the career decision—making processthrough integration of self—knowledge and research in the world of work.Emphasis is placed on Agriculture and Life Sciences careers. Course is targetedtowards undeclared majors. or those who desire experiences in careerexploration and planning. Students assess interests. values. skills and personalstrengths while learning about a variety of occupational resources. Effectivecareer management and job seeking skills emphasized. Career mentors areutilized for each student.
ALS 295 Special Topics in Agriculture and Life Sciences. I 3. F.S,Sum.Offered as needed to present material not normally available in regulardepartmental course offerings; or for offerings of new courses on a trial basis.
ALS 303 Professional Development and Career Opportunities inAgriculture and Life Scienc. 1(1-0-0) . F, S. Freq: External transfers orNCSU students with 45 hours or more. CALS Majors. Transfer studentsreceive an overview of academic policies and career services. Students learnstrategies to reach their career goals. Students design a resume and a cover letterand participate in mock interview. Students research and identify internshipsand begin to construct a skills portfolio. Professional skills are enhances.Students increase their understanding of career and graduate school optionsafter graduation. Students will not receive credit for both ALS 103 and ALS303.
ALS 398 Agriculture and Life Sciences Honors Seminar. 2(2-0-0) . S.Freq: Enrollment by invitation for sophomores or juniors in CALS with GPA3.35 or higher.. A seminar/discussion honors course with emphasis on a teamapproach to scientific research into topics that link science with issues insociety; exposure to leadership skills and bioethics; requirement of detailedwritten or oral reports; career development in the agricultural and life sciences;required participation in on— and off—campus scholarly retreats.
ALS 494 International Learning Experience in Agriculture and LifeSciences. [—6. F,S,SUMI,SUM2. Course offered as needed for internationallearning experiences in agriculture and life sciences involving internationaltravel and immersion in an international culture. A written report is requiredand student must identify a faculty member to work with them. Travelexpenses may be incurred by the student. Departmental Approval Required.
ALS 495 Special Topics in Agriculture and Life Sciences. [-3. F.S.Sum.Offered as needed to present material not normally available in regulardepartmental course offerings or for offering of new courses on a trial basis.
ALS 498 Honors Research or Teaching 1. 1-3. F.S.Sum. Freq: ALS 398,GPA 3.25 or higher. Honors research or teaching for students in Agricultureand Life Sciences. First of a two—course sequence. Identification of a projectand development of a proposal; literature search. planning. and work initiation.A maximum of 6 credits for ALS 498 & ALS 499 combined.
ALS 499 Honors Research or Teaching 11. 2-4. F.S.Sum. Freq: ALS 498,GPA 3.25 or higher. Honors research or teaching for students in Agricultureand Life Sciences. Completion of work initiated in ALS 498. Analysis ofresults. Preparation and presentation of written and oral reports. A maximum of6 credits for ALS 498 and ALS 499 combined.



ANS 105 Introduction to Companion Animals. 3(3-0-0) . F.S. Freq:Freshman standing or Sophomore standing. Introduction to animals that peoplekeep as companions. Variation. behavior. anatomy. physiology. disease. andtraining of animals as diverse as fish. snakes. mice. rats. birds. cats. and dogs.Special relationships between humans and companion animals in a societalcontext.
ANS 110 Introduction to Equine Science. 3(3-0-0) . F. Freq: Freshmanstanding or Sophomore standing. History. management. and use of horses andtheir profound impact on society. Selection. care. and enjoyment of horses withemphasis on genetics. nutrition. reproduction. behavior. and health.
ANS 150 Introduction to Animal Science. 4(3-3—0) . F,S. Fundamentalprinciples of animal management; contributions of animals and animal productsto humanity; application of science to animal production; issues regardinganimal production.
ANS 201 Techniques ofAnimal Care. 2(0-4-0) . S. Freq: ANS 150 orANS230. [AS Majors or SAS Majors. A laboratory course in the appliedmanagement of beef cattle. dairy cattle. swine and small ruminants withparticipatory assignments of common techniques utilized in livestockproduction.
ANS 202 Techniques of Horse Care. 2(0—4—0) . S. Freq: ANS 150, [ASMajors or SAS Major. Opportunities to learn applied management skillsrequired in horse production. with emphasis on common techniques utilized inhorse production.
ANS 205 Anatomy and Physiology of Domestic Animals. 4(3»2-0) . F. S.Freq: Z0 160 or BIO 183: ANS 150. This course is designed to introducestudents to mammalian anatomy and physiology (structure and function) withemphasis on livestock species. Students will gain a basic understanding of bodysystems including circulatory. muscular. skeletal. digestive. and reproductivesystems and functions of those systems with relevance to the whole animal andmaintenance of homeostasis. In lab students will leain to identify majoranatomical and cellular structures through examination of gross andmicroscopic anatomy.
ANS (HS) 215 Basic Agricultural Genetics. 3(3-0—0) . F. Freq: Z0 160.BIO 183 or BIO 125. Basic principles of inheritance in plants and animals ofagricultural significance. Emphasis on transmission genetics and its effects onthe usefulness of plants and animals. Introduction to basic principles of plantand animal improvement.
ANS 220 Reproduction and Lactation in Domestic Animals. 4(3-3-0) .F.S. Freq: ANS 205. Biological processes in reproduction and lactation withemphasis on domestic animals. Environmental and genetic factors that affectthese processes. Identification. evaluation and solutions of problems in thesephysiological areas.
ANS 225 Principles of Animal Nutrition. 3(3—0-0) . Sum. This onlinePrinciples of Animal Nutrition course is designed for non—Animal Sciencemajors and off—campus students. It includes: feed classification. gastrointestinaltract anatomy of domestic mammals. nutrients and their functions. digestion andmetabolism. feed regulations. and feeding/nutrition of cattle. small ruminants.horses. swine. poultry. dogs. cats. and rabbits. For on—campus students. ANS225 counts toward the Animal Science minor but only counts as a Free Electivefor Animal Science majors.
ANS 230 Nutrition of Domestic Animals. 4(3-3-0) . F.S. Freq: ANS 150.ANS 205 recommended. Introduction to nutrition. digestion. and absorption indomestic mammals. Major nutrient classes and their functions in the body. feedclassification and chemical analysis. feed processing. and ration formulation tomeet nutritional requirements.
ANS (FS, NTR) 301 Introduction to Human Nutrition. 3(3-0-0) .F.S.Snm. Freq: Sophomore standing. Functions. dietary sources anddeficiencies of essential nutrients in humans; a balanced diet; role of nutrients inheart disease. cancer. hypertension. osteoporosis; weight control and eatingdisorders; vegetarianism; food safety; dietary supplements; governmentregulation of food supply; food quackery. Food science majors may use as afree elective only.
ANS 303 Principles of Equine Evaluation. 2(1-3—0) . S. Freq: ANS 110.Conformation and function. performance. and soundness of the horse. Breed

standards. rules. and regulations for evaluation. selection. and performance.Field trips.
ANS 304 Dairy Cattle Evaluation. 2(1-3-0) . S. Freq: ANS 150. The firsthalf of this course covers basic aspects of dairy cattle breeds. dairy character.form and function including type traits and linear scoring of dairy cattle.interpreting and using judging scorecards. comparing/evaluating dairy cattle.andplacing animals in a class. The second half of the course develops thestudent's ability to correctly evaluate dairy cattle classes. but more importantlyto support their opinions through oral communication.
ANS 306 Equine Behavioral Modification. 3(23-0) . F. Freq: ANS 202.SAS Majors or IAS Majors. Equine behavioral modification (training) of ayoung horse. including haltering. grooming. learning to overcome fear. groundtraining. longeing. ground driving. trailering. tacking up. and accepting cuesfrom a rider to make the horse more marketable in preparation for sale. Studyof the promotion. sales.and marketing of horses. including legal issues.Departmental Approval Required.
ANS 309 Livestock Evaluation. 3(2-3-0) . S. Freq: ANS 150. Students willbe exposed to basic concepts associated with growth. development and valuedetermination of livestock. Familiarization with official USDA gradingstandards for cattle. sheep. swine and goats is emphasized. Introduction tojudging terminology. placing classes of livestock and justification through oralreasons.
ANS (VFS, PO) 322 Muscle Foods and Eggs. 3(2—2—1) . F. Freq: ZO160,B10 181,310 183. or BIO 125. Processing and preserving fresh poultry. redmeats. seafood. and eggs. Ante— and post—mortem events as they affect quality.yield. and compositional characteristics of muscle foods. Principles andprocedures involved in the production of processedmeat items.
ANS (FS) 324 Milk and Dairy Products. 2(2-0-0) . F. Freq: 20 160.310181.BIO 183. or BIO 125. Composition of milk and dairy products. federalstandards. raw milk procurement. cleaning and sanitizing and quality attributes.
ANS (FS, PO) 350 Introduction to HACCP. 3(3-0-0) . F. S. Introductorycourse on the Hazard Analysis and Critical Control Points System (HACCP)which is designed to decrease hazards in foods. An International HACCPAlliance approved curriculum which covers prerequisite programs, A step bystep approach for developing and implementing a HACCP plan for USDAregulated food processing plants, Offered only as a world wide web coursethrough the Office of Instructional Telecommunications.
ANS 400 Companion Animal Management. 3(2-3-0) . S. Freq: ANS 105and Junior standing. Anatomy. physiology. nutrition. genetics. and health ofcompanion animals including cats. dogs. rabbits. rats. mice. reptiles.amphibians. and fish. Problem solving and enterprise management skills inlaboratories.
ANS 402 Beef Cattle Management. 5(2—3—0) . S. Freq: ANS 150 andJunior standing. Principles and practices of production. management andmarketing of beef cattle. Role of genetics. nutrition. reproduction and animalhealth.
ANS 403 Swine Management. 3(2-3—0) . F. Freq: ANS 230 and Juniorstanding. Management principles associated with swine production. Emphasison interactions of health. equipment. nutrition. reproduction and genetics duringnursery. finishing. fairowing and breeding phases of production. Wastemanagement practices and alternatives. development of marketing strategiesand economic evaluation of management practices.
ANS 404 Dairy Cattle Management. 3(2-3-0) . F. Alt yrswdd). Freq: ANS230. The management of economic. nutritional. genetic. and physiologicalfactors that influence the operation of a dairy enterprise.
ANS 408 Small Ruminant Management. 3(2-3-0) . F Alt.Yrs.(Eren).Freq: ANS 150. Junior standing. Principles and practices of production.management. and marketing of sheep and goats. Role of genetics. nutrition.reproduction and animal health. Hands—on experience and field trips duringlabs.
ANS 410 Equine Management. 3(2-2-0} . S. Freq: ANS 110 and Juniorstanding. Equine anatomy. physiology. nutrition. genetics and health.Laboratory emphasis on reproductive management. breeding. problem solving.and management skills. Field trips required.
ANS (NTR, PO) 415 Comparative Nutrition. 3(3-0-0) . F. Freq: CH 220or both 221 and 223. Principles of nutrition. including the classification of



nutrients and the nutrient requirements of and species for health. growth.maintenance and productive functions.
ANS (NTR) 419 Human Nutrition in Health and Disease. 3(3-0—0) . S.Freq: Junior standing. ANS 230. or ANS/FS/NTR 301 or FS/NTR 400 orANS/NTR/FO 415. Current concepts regarding. and physiological bases of theroles of nutrition in the prevention and treatment of acute and chronic diseasestates in humans with emphasis on the process of scientific discovery. readingof original research and transformation of research findings to public policy.
ANS (PO) 425 Feed Mill Management and Feed Formulation. 3(2-3-0) .S. Freq: ANS(NTR,F0) 415 or ANS 230: CH 220 or 221. Feed millmanagement. feed ingredient purchasing. inventory. storage. and qualityevaluation. computerized feed formulation. feeding programs for poultry andswine. feed mill design. equipment. maintenance. operation. safety. state andfederal regulations pertaining to feed manufacture.
ANS 440 Selection of Domestic Animals. 3(2-3-0) . F. Freq: ANS/HS 215or GN 411. ST311 or ST/BUS 350. Modern evaluation and selection proceduresfor domestic animals; selection goals. estimation of breeding values andperformance testing; their impact on genetic changes.
ANS 452 Advanced Reproductive Physiology and Biotechnology. 3(3-0-0) . S, Alt. yrs.(odd). Freq: ANS 220. Comparative approach to examiningaspects of reproductive physiology in selected vertebrate species. Detailedexamination of current reproductive biotechnologies.
ANS 453 Growth and Development of Domestic Animals. 3(3—0-0) . F,Alt. yrs.(even). Freq: ANS 230, Junior standing. Introduction to the basicconcepts of growth with emphasis on domestic mammals. Growth of the majorclasses of animal tissues and regulation by endogenous and exogenous factors.Relationship to efficiency of animal production. Credit will not be given forboth ANS 453 and 553.
ANS 454 Lactation, Milk and Nutrition. 3(2-2-0) . S. Alt yrs(even). Freq:ANS 230 or FS/NTR 400; BCH 451 or Z0 421. Nutritional properties of milk asa high-quality food with nutritional diversity. Principles of physiology.biochemistry and cell biology in the mammary gland. Procedures of milkproduction and milk collection for milk quality and nutrition. Human lactationvs. that of domestic animals. Impacts of biotechnology and food safety on dairyproduction. Credit will not be given for both ANS 454 and 554.
ANS 480 Judging Team. 1(0-3-0) . F. Freq: ANS 303 or ANS 304 or ANS309. Students practice judging techniques for livestock. horses. or dairyanimals. including ranking animals and providing oral reasons to defend therankings. Students meet weekly with a coach to practice locally and will alsotravel to compete in one or two regional or national competitions. Each team(livestock. horse. dairy) is expected to raise funds to finance the trips. Studentsearn 1 credit for being on a team. and can earn up to 3 credits of Free Electivefor ANS 480 by serving on the judging team for different species. Field tripsthat last several days are required. Departmental Approval Required. Coursemay be taken up to 3 times (once per species).
ANS 492 External Learning Experience. 1-6. F,S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. and the departmental teaching coordinator prior to the experience.
ANS 493 Special Problems in Animal Science. 1-6. F. S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes departmental campus facilities and resources(Arrangements must be initiated by student and approved by a faculty adviserand the departmental teachingcoordinator).
ANS 495 Special Topics in Animal Science. 1-3. F.S.Smn. Offered asneeded to present material not normally available in regular course offerings orfor offering of new courses on a trial basis.

ANTHROPOLOGY
ANT 251 Physical Anthropology. 3(3-0-0) . F.S.Sum. Study of humanevolution. Processes of evolution. human variation and race. behavior andmorphology of nonhuman primates. and the fossil record. Emphasis on thestudy of human biosocial adaptation. past and present. and on humans asculture—bearing primates.

ANT 252 Cultural Anthropology. 3(3-0-0) . F.S,Smn. Comparative studyof contemporary human culture. social institutions and processes that influencebehavior. The range of human cultural variation shown throughout the world.including the student's own cultural system.
ANT 253 Introduction to Prehistory. 3(3-0-0) . F.S.Sum. World—widesurvey of origins of human society. technology and culture in Old Stone Age.and origins of agriculture. cities. and civilizations of the Bronze and Iron Agein Europe. Asia. Africa. and pre—Columbian Middle and South America.
ANT 254 Language and Culture. 3(3-0-0) . F.S.Smn. Focus among theaspects of human language and between aspects of language and culture. Topicssuch as: descriptive and comparative linguistics. structuralism. language andthought. sociolinguistics. bilingualism. culture change and linguistic changes.
ANT (SOC) 261 Technology in Society and Culture. 3(3-0-0) . F,S.Processes of social and cultural change with a focus on role of technologicalinnovation. Cross—cultural emphasis. Workplace changes and societal risksassociated with technological innovations. Special attention to the role ofscientists and engineers in socio—cultural change. Topical case studies applycourse concepts and principles. Core sociological and anthropologicalconcepts. methods. theories.
ANT 295 Special Topics in Anthropology. 1—3. F, S, Sum. Offered asneeded to present ZOO—level subject materials not normally available in regularcourse offerings or for new courses on a trial basis.
ANT 310 Native Peoples and Cultures of North America. 3(3—0—0) .Freq: ANT 252 or H1 365. Native North American peoples and culturesincluding Eskimos and Aleuts. Theories of origin and selected prehistoriccultural manifestations. People and cultures at the time of European contact andpost-contact cultural change. Contemporary problems and prospects.
ANT 325 Andean South America. 3(3-0-0) . Freq: ANT 252 or H1 215 orH1 216. The societies. cultures. politics. economics and ecology of the Andeancountries of South America (Peru. Bolivia. Ecuador. Chile. Colombia). Specialattention to the development of pre—Columbian Andean Societies.
ANT 330 Peoples and Cultures of Africa. 3(3-0-0) . S. Freq: ANT 252 orH1 275 or H1 276. African peoples and cultures. especially in sub—SaharanAfrica; past and present social patterns of indigenous African populations froma cross—cultural perspective.
ANT 346 Peoples and Cultures of Southeast Asia. 3(3-0-0) . F. Freq:ANT 252. Southeast Asian peoples and cultures; past and present social patternsof selected mainland and insular Southeast Asian peoples; culture change;relations between minorities and dominant ethnic groups; development ofnationalism.
ANT 348 Peoples and Cultures of Italy. 3(3-0-0) . S, Alt. yrs (even). Freq:ANT 252. Italian peoples and cultures; social institutions in selected regions;social change; regional and national diversity/identities; effects of and responsesto immigration.
ANT 370 Introduction to Forensic Anthropology. 3(3—0-0) . F. Freq:ANT 251. Broad overview of forensic anthropology—an applied field ofbiological anthropology. Application of the science of biological anthropologyto the legal process and humanitarian arena. Identification of skeletal remainsto determine age. sex. ancestry. stature. and unique features of a decedent.General identification techniques addressed but proficiency not expected.
ANT 371 Human Variation. 3(3-0-0) . F. Alt. yrs. (odd). Freq: ANT 251.Survey of basic principles of population genetics with emphasis on mechanismsthat shape human biological variation. Analysis of laws of heredity exhibited inmodern human populations via microevolution and adaptation. Historicaldevelopment of concepts with specific application to physical and forensicanthropology. Discussion of most cuirent research.
ANT 373 The Human Fossil Record. 3(3-0-0) . Freq: 3hrs of physicalanthropology or archaeology. Analysis of the human fossil record andconsideration of alteinate theories of human evolution.
ANT 385 Island Archaeology. 3(3-0-0) . S. Alt. Yr. (odd). Freq: ANT 253.Exploration of the archaeology of islands. Analysis of the conditions andphenomena sun‘ounding human adaptation to and impact on islandenvironments. Geographic areas include Oceania. Caribbean. Mediterranean.Japan. and the Americas.



ANT 389 Fundamentals of Archaeological Research. 3(3-0—0) . F.Sum.Alt. Yr.(odd). Freq: ANT 253. Overview of the objectives. field strategies.basics of laboratory analysis. and interpretative approaches to thearchaeological record. Analysis and classification of lithics. shell. bone.ceramics. metal. soils. and perishable materials.
ANT 395 Special Topics in Anthropology. 1-3. F, S. Sum. Freq: 3 creditsof 200—le17el Anthropology. Offered as needed to present 300—1evel subjectmaterials not normally available in regular course offerings or for new courseson a trial basis.
ANT 411 Overview of Anthropological Theory. 3(3-0-0) . S, Alt.yrs.(odd). Freq: ANT 252 and one ofthefollowing: ANT 310,325,330 or 346. Adetailed introduction to anthropological theory. interpretive styles and researchtechniques of major nineteenth and twentieth century anthropologists workingwithin the analytic frameworks of their times. positions espoused byanthropologists in contemporary debates concerning the discipline's future.Students cannot receive credit for both ANT 41 l and ANT 511.
ANT 412 Applied Anthropology. 3(3—0—0) . S. History. aims. methods andethics of applied anthropology. Anthropological practice in government.industry. community development. education. and medicine. Analysis ofconsequences of development programs for culture change. Credit cannot begiven for both 412 and 512.
ANT 416 Research Methods in Cultural Anthropology. 3(3-0-0) . F, Alt.yrs. Freq: ANT 252 and one of the following: ANT 310,325,330 or 346. Asystematic overview of cultural anthropological research methods includingdesigning research projects. research techniques. field work methods. andcross—cultural comparison. Reviews relevant ethical questions andanthropologists' reports of their own field work.
ANT 419 Ethnographic Field Methods. 3(2-2-0) . Sum. Freq: Six hours ofcultural anthropology. Ethnographic research methods as part of a summer fieldschool abroad. Topics: research design. participant observation. field notewriting. interviewing. sampling. coding. computers in ethnographic research.analysis and ethics.
ANT 420 Biological Bases for Human Social Behavior. 3(3-0-0) . Freq:ANT 251 or 3 hrs. biological sciences. Applicability of sociobiology to thestudy of the human condition. Nature and uniqueness of human behavior ascompared to the social behavior of nonhuman animals.
ANT 421 Human Osteology. 3(3-0-0) . F, Alt. Yr. (odd). Freq: ANT 251 &any ANT 300 Level. Survey of all the bones of the human skeleton from ananthropological perspective. including their names. important features useful inrecognizing fragmentary specimens from an archaeological context. andtechniques for determining the side of the body they come from. Skeletaldevelopment and its relationship to skeletal abnormalities. Issues relating to thestudy of archaeological skeletons.
ANT 424 Bioarchaeology. 3(3-0-0) . F, Alt.Yr.(even). Freq: ANT 421.Survey of approaches used by bioarchaeologists to understand past lifewaysthrough the study of excavated human remains. Analysis of the ways in whichbioarchaeologists reconstruct health and disease patterns. mortality rates. diet.degree of interpersonal Violence. and social structure in the human past.
ANT 429 Advanced Methods in Forensic Anthropology. 4(2—4-0) . S,Alt.Yr.(even). Freq: ANT 370, ANT 421. Advanced methods in forensicanthropology—an applied field of biological anthropology. Application of thescience of biological anthropology to the medicolegal process. Identification ofskeletal remains to determine age. sex. ancestry. stature. andunique features of adecedent. Analysis of human skeletal remains. Identification techniquesaddressed and proficiency expected. Students must provide their owntransportation to the laboratory site.
ANT 431 Tourism, Culture and Anthropology. 3(3-0—0) . F,Sum. Freq:Three hours of cultural anthropology. Anthropological approach to tourismstudies with emphasis on cross—cultural aspects of international tourism.Attention to impact of mass tourism as compared to altelnative tourism;environmental and economic impact of tourism; impact of international touristsand tourism on local communities. Principal theories of leisure in relation totourism. Theories of culture change in relation to travel and tourism.
ANT (WGS) 444 Cross-Cultural Perspectives on Women. 3(3-0-0) . S.Alt. yrs.. Freq: ANT 252 and one of the following: ANT 310,325,330 or 346.Comparison of women in a variety of societies: western and non—western;hunting and gathering to industrialized. Cross—cultural perspective on the

similarity and diversity of women's statuses and roles.social position. Effect of gender on
ANT 450 Environmental Anthropology. 3(3-0-0) . S. Alt. Yr. (even).Freq: One of the following: ANT 310,325,330 or 346. Examines the myriadways that culture serves to mediate the human—environmental equation. Focus isgiven to different belief systems. subsistence strategies. technologicalachievements. and policy formulations. Topics covered include culturalecology. gender and the environment. land tenure. development. ethnoscienceand cognitive ecology. subsistence and social organization. historical andpolitical ecology. environmentalism. and environmental policy issues.
ANT 460 Urban Anthropology. 3(3-0-0) . F, Alt. yrs.. Freq: ANT252 andone of thefollowing: ANT 310,325,330 or 346. Anthropological study of cities.Examination of cross—cultural patterns of behavior in urban areas and adaptivestrategies that urban dwellers employ. Introduction to major theoretical andmethodological approaches relevant to an understanding of contemporaryurbanization.
ANT 464 Anthropology of Religion. 3(3-0-0) . S, Alt. yrs.(even). Freq:ANT 252 and one of the following: ANT 310,325,330 or 346. Examination ofvarious anthropological perspectives on the role of religion in social life. anddiscussion of theoretical and methodological issues pertaining to the study ofritual and belief.
ANT 475 Environmental Archaeology. 3(3-0-0) . F, Alt. Yr. (odd). Freq:ANT 253. Archaeological investigation of human—environmental interactions.Focuses on various techniques archaeologists and paleoecologists use toreconstruct prehistoric environments. Topics include the analysis of animalremains (e.g.. shellfish. fish. marine mammals. birds). soils. and plants. datingtechniques. and stable isotopes.
ANT 495 Special Topics in Anthropology. 3(3-0-0) . F.S,Sum. Detailedinvestigation of a topic in anthropology. Topic and mode of study determinedby faculty member(s).
ANT 496 Anthropology Internship. 6(3»12-0) . S. Freq: ANT 412. ANT416: Senior standing in Anthropology (B.A.). Supervised observation andexperience in work settings appropriate to anthropological perspectives. Studyof the relationships between intelnship setting and relevant anthropologicaltheory. methods and research. Weekly seminars. individual conferences and anintegrative report. Students are responsible for arranging their owntransportation to internship sites.
ANT 498 Independent Study in Anthropology. 1-6. F,S,Sum. Freq: Sixhours ofANT. Independent study of a topic in anthropology. Topic and modeof study determined by faculty memberts) and studentts).

ARCHITECTURE

ARC 102 Architectural Design Fundamentals. 6(9—2-0) . S. Freq; DF101, Undergraduate Architecture Majors. Coreq: ARC 162. An introduction toarchitectural design. Analysis of exemplary works of architecture throughstudies of their functional. material. and perceptual characteristics in drawingsand models. Field trips to local buildings and architecture firms.
ARC 140 Experiencing Architecture. 3(3—0-0) . F. Contemporary andhistoric houses. public buildings and cities illustrate the practical and aestheticaspects of architecture. The basic elements of architectural form. designprocess. and architectural criticism.
ARC 162 An Introduction to Architecture. 3(3-0—0) . S. The pulpose ofarchitecture examined through its practices. theories and key principles.Lectures. projects. and readings expose students to the diverse world of ideas.creative work and practical considerations which make up the discipline ofarchitecture.
ARC 201 Architectural Design: Environment. 6(0-9-0) . S. Freq: DF102. ARC 141 and ARC 142. Coreq:ARC 211. Investigation of the relationshipsbetween environment and built form. Solar orientation. topography. vegetation.and constructed context in relationship to user needs as parameters for justifyingdesign proposals. Particular emphasis on architectural conventions ofcommunication.
ARC 202 Architectural Design: Form. 6(0-9-0) . S. Freq; ARC 201, ARC261. Coreq: ARC 252. Investigation of relationships between idea and form.



Composition and precedent as parameters for generating. developing. andjustifying architectural form. Particular emphasis on electronic media indrawing and modeling.
ARC 211 Natural Systems and Architecture. 3(3-0-0) . F. Freq: DF I02.Restricted to students in BEDA Program. Relationship between natural andarchitectural systems. Exploration of the implications of natural forces - sun.wind and daylight— on architecture. Energy—conscious architectural design andsite planning strategies to fulfill thermal comfort requirements of people indesigned environments.
ARC 232 Structures and Materials. 3(2-2-0) . S. Construction materialsrelated to structural applications. Theory of structures and introduction toquantitative analysis. Implications for design. Historical examples and currentpractices. Laboratory and field trips required.
ARC 241 History of Architecture. 3(3-0-0) . F. Introduction to thediscipline of architectural history through a study of examples of the builtenvironment (urban planning, buildings, and associated decorative arts) inwestern and non—western cultures from antiquity to the present day.
ARC 242 History of Western Architecture. 3(3-0-0) . S. Freq: ARC 241.History of western architecture (including some landscape architecture and cityplanning) from the beginnings of the Renaissance in early 15th century to late19th century in the United States.
ARC 251 Digital Representation. 3(2-3-0) . S. Freq: BEDA and M ArchTrack 3 student. Project based methodological investigation of digitalrepresentation in architecture including: two— tliree— and four—dimensionalmedia Purchase of laptop and necessary software required.
ARC 252 Architectural Design Methods. 3(3-0—0) . S. Freq: DF 102. Acomprehensive survey of methods for conceiving. developing. justifying. andevaluating architectural form from historical. cultural. social. technical andaesthetic perspectives.
ARC 253 Architectural Communication. 3(2-2-0) . F.S. Freq: DF [02 orGraduate standing in Architecture. Basic graphic communication skills inarchitecture. Emphasis on the use of drawing as a path to better design and onthe communication of architectural ideas.
ARC 261 The Discipline of Architecture. 3(3-0-0) . F. The modernarchitecture profession in the US. Emphasis on historical events andintellectual. technological. and esthetic developments here and abroad whichhave shaped today's profession. Concepts of professionalism and ethics. legaland institutional foundations, and case studies of professional roles inarchitecture.
ARC 289 Architectural Travel Study 1. 3(3—0-6) . F,S,Sum. Freq: ARCI41 and ARC 142. The study of cities, architectural sites, buildings, buildingcomplexes, and architectural elements conducted independently by students aspart of a planned travel—study tour. Includes advance research and approval ofproposed study topic and itinerary. Students will document study throughsketches, analytical notations, and a summary paper. Departmental ApprovalRequired
ARC 292 Special Topics in Architecture. 1-3. F,S,Sum. Freq: Consent ofInstructor. Topics of current interest in Architecture. Normally used to developnew courses.
ARC 301 Architectural Design: Intermediate. 6(0-9-0) . F. Freq: ARC202; Bachelor of Environmental Design (EDA) Majors of Junior studioStanding. Studies in architectural design. Projects of many types and scales areemployed to investigate issues in architecture. Emphasis is on independentexploration of design values and their implications.
ARC 302 Architectural Design: Technology. 6(0»9-0) . S. Freq: Bachelorof Environmental Design in Architecture majors; ARC 301. ARC 331. Coreq:ARC 332, ARC 414. An investigation of technical systems of building -structure. environmental control/energy. materials. enclosure. and circulation.their fabrication and assembly and their capacity to affect form and tectonicstructure— as fundamental elements of the design process. Particular emphasison physical models.
ARC 331 Architectural Structures 1. 3(2»2-0) . F. Freq: ARC 232.Structural design process. Combined role of imposed loads and architecturalfunction in shaping the form of the building. Interaction of elements instructural systems containing beams, columns. trusses. space frames, slabs.

arches. vaults. domes.cables. cable networks. fabrics and diaphrams. Casestudies emphasized.
ARC 332 Architectural Structures 11. 3(2-2-0) . S. Freq: ARC 331.Structural systems explored through case studies and design projects. Emphasison interaction of structural elements. Tracing of loads in structural systems.Sizing of tensile elements. columns. trusses. and flexural elements, Design andsizing of joints.
ARC 401 Architectural Design: Urban. 6(0—0-9) . F. Freq: Bachelor ofEnvironmental Design (EDA) Majors. ARC 302. An architectural design studiointended to explore and integrate design issues of all types within an urbanenvironment. Emphasis will be placed on both formal and technical issues ofurban sites including transportation and land use planning. phasing of projectsover time. relationships to other structures. and the application of developmentcodes. regulations. and urban design principles to the fabric of the city.
ARC 402 Architectural Design: Advanced. 6(0-9-0) . S. Freq: Bachelorof Environmental Design (EDA) Majors, ARC 401. Advanced architecturaldesign studios in which projects of many types and scales are imployed toinvestigate a range of educational. theoretical and professional studies.Particular emphasis on independent research and exploration of design issuesand their implications as defined by faculty.
ARC 403 Architectural Design Fundamentals: Environment. 6(0-12-0) .F. Freq: M. Arch Track 3 student. Coreq: ARC 211. An introductoryarchitectural design studio for M. Arch, Track 3 students investigating therelationship between environment and built form. Solar orientation. climate.topography. vegetation. and constructed context in relationship to user needs asparameters for design proposals. Particular emphasis on design fundamentalsand conventions of architectural communication.
ARC 404 Architectural Design Fundamentals: Form. 6(0-12-0) . S.Freq: M. Arch Track 3 student. ARC 403. ARC 252. Coreq: ARC 261. Anintroductory architectural design studio for M. Arch. Track 3 studentsinvestigating relationships between idea and form. Composition and precedentas parameters for generating. developing. and justifying architectural form.Particular emphasison electronic media in drawing and modeling,
ARC 405 Architectural Design Fundamentals: Technology. 6(0-12-0) .S. Freq: M. Arch Track 3 student. ARC 404. Coreq: ARC 331. An introductoryarchitectural design studio for M. Arch. Track 3 students in which the technicalsystems of building - structure. environmental control/energy. materials.enclosure. and circulation; their fabrication and assembly; and their capacitytoaffect form and tectonic expression — are explored as fundamental elements ofthe design process. Particular emphasis on physical models.
ARC 406 Architectural Design Fundamentals: Integration. 6(0-12—0). S.Freq: M. Arch Track 3 student, ARC 405. Coreq: ARC 332, ARC 414, ARC 441.An introductory architectural design studio for M. Arch. Track 3 studentsinvolving the execution of a project in sufficient depth to understand theopportunities and discipline resulting from the inclusion of buildingtechnologies, the elaboration of interior space. and the development.representation. and communication of details at a large scale.
ARC 414 Environmental Control Systems. 3(3-0-0) . S. Freq: ARC 211,Junior standing. Studies in light. heat. moisture, air motion, and sound inarchitectural environments. Mechanical. electrical and/or electronic equipmentfor illumination. heating. cooling. ventilation, vertical transportation andcommunication in buildings. Water and waste. fire protection and safety. andacoustic systems in architecture.
ARC 432 Architectural Construction Systems. 3(2-3-0) . F. Freq: ARC232. Building construction systems related to architectural design. Historicaland current building practices, Implications for design and systems selection.Case studies. Field trips are required.
ARC 441 History of Contemporary Architecture. 3(3-0-0) . F. Freq:Junior standing or ARC 141 or 142. A survey and critical examination ofmodern architecture from its origins in 19th—century philosophy and technologyto the most recent developments in world architecture,
ARC 442 History of NC Architecture. 3(3-0-0) . S. Freq: ARC 141.142,Junior standing in C0D. Survey of NC Architecture from 17th-centurysettlement to World War II. Coverage of a wide range of building types anddevelopment patterns.



ARC 44S Aesthetics and Design. 3(3-0-0) . S. Freq: ARC 141 01142. Anexamination of the identity. nature. and function of aesthetic experience.cognition and action as related to the design disciplines and reflected indesigned artifacts.
ARC 450 Architectural Drawing. 3(2-3-0) . F. Preq: M Arch Track 3student. Introduction to freehand and constructed drawing including planimetricdrawing and three—dimensional techniques of axonometric. isometric. andperspective. Freehand on-site drawing in various media and the art of the designsketch. Basics of visual composition and diagramming.
ARC 490 Architecture International Studio. 6(0-9-0) . F.S.Sum. Preq:ARC 202. Exploration of architectural problems and development of designsolutions in an intemational setting. Studio projects focused on currentconditions found in the host culture. profession. and community.
ARC 492 Special Topics in Architecture. 1-3. F.S.Sum. Topics of currentinterest in Architecture. Normally used to develop new courses.
ARC 495 Independent Study in Architecture. 1-3. F.S,Smn. Freq: 3.0Junior standing in Architecture GPA or better; and Departmental approvalrequired. Special projects in architecture developed under the direction of afaculty member on a tutorial basis.

AGRICULTURAL AND
RESOURCE ECONOMICS

ARE 201 Introduction to Agricultural 8; Resource Economics. 3(3-0-0) .F.S. Preq: MA 111. Introduction to economic principles of marginal benefitsand costs with application to consumer and producer decisions. Functions ofmarket exchange systems in determining prices and quantities and creation ofwealth. Property rights and opportunities for exchange. Role of goveinment indealing with agricultural and resource problems. Macroeconomic analysisincluding inflation. unemployment. money and banking system. Credit will notbe given for both EC 205 and either EC 201 or ARE 201.
ARE 210 Consumer Economics. 3(3-0—0) . S. Role of the consumer in themodern economy and application of economic concepts to consumer marketsand decisions. Economic analysis of home buying and home finance. credit.life. health. and property insurance. investments. retirement planning. andinformation collection. Relationship of the macroeconomy to consumerdecisions.
ARE 215 Small Business Accounting. 3 2-2-0) . F. Preq: ARE 201 or EC201 or EC 205. Record keeping for small businesses organized as soleproprietorships. partnerships. and family held corporations. Double entryaccounting principals applied to service and merchandising businesses. GeneralJournals. Combination Journals. Subsidiary Journals. Ledgers. AccountsReceivable. Accounts Payable. Posting. Worksheets. Financial Statements.Closing. Payrolls. Cost Basis. Depreciation. Section 179. Amortization.Financial Adjustments. and Income Tax Forms. Both manual and computerizedsystems. Semester project of keeping records for a business for a portion of theyear.
ARE 301 Intermediate Microeconomics. 3(3-0-0) . F.S,Smn. Preq: MA121 or 13]; ARE 201 or EC 205 0r EC 201. Functioning of the marketeconomy: role of prices in determining the allocation of resources; thefunctioning of the firm in the economy; forces governing the production andconsumption of economic goods. Credit not allowed for both EC(ARE)301 andEC(ARE) 401.
ARE 303 Farm Management. 3(2-2-0) . F.S. Freq: ARE 201 or EC 20].Analytical and planning techniques for making business decisions centeredaround farm business applications. Economic principles and managementconcepts such as budgeting. accounting. finance credit. investment analysis.business organization. risk.and taxes as related to practical problems ofoperating a farm business.
ARE 304 Agribusiness Management. 3(3-0-0) . S. Preq: ARE 201 or EC201. Management decision-making by food. fiber. horticulture. and forestryfirms. Emphasis on cuirent agribusiness topics such as information utilization.strategic planning. organization structures. competitor intelligence. pricing.leadership. crisis management. ethics. and human resource management.Business communications. agribusiness case studies. and a computerizedmanagement simulation game.

[‘0

ARE 306 Agricultural Law. 3(3-0—0) . F.S. Freq: ARE 201 or EC 201.Legal principles of practical importance in an agricultural setting: the courtsystem; tort. contract and real and personal property law; legal aspects oforganizing an agribusiness; environmental and labor regulations affectingagriculture; income and estate taxation of agriculture. Credit for both ARE 306and BUS 307 is not allowed
ARE 309 Environmental Law & Economic Policy. 3(3-0-0) . F. Preq:ARE 201 or EC 201. Cuirent federal and state environmental laws andregulations and their common law foundations. Relationship of the law and itsregulatory mechanisms to economic policy issues: exteinalities. pollution taxes.incentives. permit trading. and cost—benefit analysis. Major environmentaltopics including water and wetlands. solid and hazardous wastes. pesticides.clean air. endangered species and nuisance actions. Overview of the legalsystem.
ARE 311 Agricultural Markets. 3(3—0-0) . F,S. Preq: ARE 201 or EC 201.Agricultural marketing system and economic forces affecting its structure andefficiency. Public policy issues affecting agricultural markets. Emphasis on theanalysis of current sources of agricultural market information. Marketing andstorage problems over time; futures markets and the management of risk;transportation and international trade; government agricultural programs.
ARE 312 Agribusiness Marketing. 3(3—0-0) . S. Preq: ARE 201 or EC201. Application of marketing and economic principles to decision making incontemporary agribusiness firms. Marketing strategies. marketing research andinformation. segmentation and targeting. marketing mix. and market planswithin food. fiber. natural resource. and production input industries.Professional selling skills and knowledge. Off—campus field experience andvisiting lecturers from the agribusiness industry.
ARE 321 Agricultural Financial Management. 3(3-0-0) . F. Freq: ARE201 or EC 201. Fundamental concepts for financial management decision inagricultural/farm businesses. Emphasis on financial statement analysis ofprofitability. efficiency. liquidity. repayment capacity. risk. leverage. growth.Capital budgeting. investment decisions. farmland bid price determination. farmreal estate appraisal. Financial markets and credit institutions servingagriculture. lending policies. loan analysis. interest rate determination.Financial structure. performance. condition of farm sector.
ARE 332 Human Resource Management for Agribusiness. 3(3-0-0) . F.Freq: ARE 201 or EC 201 or EC 205. General introduction to human resourcemanagement in agribusinesses. Skills for agribusiness owners for efficientproductivity from employees in a legal and ethical manner. Topics on laboreconomics. human resource legislation. employee planning andrecruitment. andmigrant labor issues. Emphasis on techniques for training. motivating. leading.and disciplining employees.
ARE (EC) 336 Introduction to Resource and EnvironmentalEconomics. 3(3-0-0) . S. Preq: ARE 201 or EC 201 or EC 205. Application ofbasic economic tools to understand and evaluate environmental/resourcepolicies. Concepts such as property rights. non—market goods. allocation overtime. externalities. and public goods. Current policy issues such as globalclimatechange. evaluating natural resource damages from oil spills. reducing thecosts of regulations. protecting estuaries. and dealing with non—point sourcepollution.
ARE (EC) 401 Economic Analysis for Non-Majors. 3(3—0—0) . F. S. Preq:ARE 201 or EC 205 or EC 201. Intermediate economic theory of firm.household. and market behavior. Demand. production and cost theory. marketequilibrium under competitive and non-competitive conditions. and problems ofeconomic efficiency. Not open to undergraduates majoring in the Departmentof Agricultural and Resource Economics or the College of Management. Creditnot allowed for both ARE(EC) 301 and 401
ARE 403 Economics of Consumer Decisions. 3(3-0-0) . Alt. _vrs. Preq:ARE 201 or EC 201. Application of economic theory of the consumer tolifetime personal resource allocation decisions intended for non-major graduatestudents at the master's level. Emphasis on dynamic considerations inconsumption and saving. replacement of consumer durables. and evaluation ofconsumer protection policies. Not open to undergraduates majoring in theDepartment of Agricultural and Resource Economics or the College ofManagement. Credit not allowed for both ARE 210 and ARE 403
ARE 412 Marketing Analysis and Plans for Agribusiness and LifeSciences. 3(3-0-0). F. Freq: ARE 312 or BUS 360: and ST3II orBUS/ST350.ARE 412 uses step—by—step marketing plan development for agribusiness.agricultural. and/or life sciences products. Student groups research. develop.and present a written market plan. The course focuses on collection and analysis



of information pertaining to a product's environment. customers. andcompetitors. An integrative course. ARE 412 brings together concepts learnedin marketing. finance. management. law and policy areas.
ARE 423 Futures and Options Markets. 3(2-2-0} . S. Freq: ARE(EC 301and ARE 3]] 0r BUS 320. Operation and business uses of futures and optionsmarkets. Emphasis on market institutions. arbitrage price relationships. riskanalysis. hedging theory and practice. portfolio evaluation and marketregulation. Similarities among commodity. bond and stock index futuresemphasized.
ARE 433 US. Agricultural Policy. 3(3-0—0) . S. Freq: ARE(EC) 301 orARE(EC) 401. Government economic policies and programs affectingagricultural inputs and farm products. Analysis of the rationale. objectives. andmajor types of agricultural programs and their effects on resource allocation andincome distribution within agriculture and between agriculture and the rest ofthe economy.
ARE (EC) 436 Environmental Economics. 3(3—0-0) . S. Freq: ARE(EC)301. Usefulness of economics in understanding pollution. congestion.conservation and other environmental problems. Relevant economic tools suchas pricing schemes. abatement cost curves. damage functions and benefit—costanalysis. Pollution taxes. regulations. marketable permits and subsidiesconsidered in designing alterations in the incentive system. Current publicpolicy alternatives in the context of non—market decision—making.
ARE 490 Career Seminar in Agriculture & Resource Economics. [(1-0-0) . F. Freq: Junior standing. Planning and preparing for career choices.Resume writing. networking. interviewing. personality characteristics. and jobsearching. Visits with employer representatives. Employer expectations andcareer opportunities, Researching firms and employment opportunities, Oraland written presentations.
ARE 492 External Learning Experience. 1-6. F.S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus, Contact and an‘angements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
ARE 493 Special Problems/Research Exploration. [-6. F.S. Freq: ARESophomore standing. A learning experience in agriculture and life scienceswithin an academic framework that utilizes campus facilities and resources,Contact and arrangements with prospective employers must be initiated bystudent and approved by a faculty adviser. the prospective employer. thedepartmental teaching coordinator and the academic dean prior to theexperience.
ARE 495 Special Topics in Agricultural and Resource Economics. 1-6.Freq: Departmental approval required. Presentation of material not normallyavailable in regular course offerings or offering of new courses on a trial basis.

ARS 233 Makeup Design for the Stage. 3(3-0-1) . F. The process ofdesign and application of makeup for the stage including techniques forcharacter and age makeup. making and applying facial hair and otherspecialized techniques, Taught from the play script to production with emphasison historical research. play analysis. and applications techniques, The courseincludes hands—on experience with makeup. May not be taken concurrently withARS 236 or ARS 333. May not be taken concurrently with ARS 236 or ARS333
ARS 236 Text to Stage. 3(3-0-1) . F. S. Study of script preparationbeginning with the directors' and designers' collaborative efforts throughrehearsal process. to the production itself and ending with the final evaluation.Directors' methods and designer processes in theory and practice. Attendance atone rehearsal and two productions is required. May not be taken concurrentlywith ARS 233 or 333. May not be taken concurrently with ARS 233 or ARS333
ARS 251 The Arts of a World Capital: London. 3(3-0-0) . Sum.Multidisciplinary course introducing students to the architecture and museumsand the musical. dance. and theatrical performances of London. Historical andsocial context of these works of art. The infrastructure in London that makes itsunusual artistic Vitality and quality possible. Taught in London.
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ARS 252 The Arts of Vienna 1900. 3(3-0-0) . Sum. Interdisciplinary studyof art. architecture. music and theater in turn—of-the—century Vienna and of thepolitical and scientific thinking that surrounded these arts, Taught in Vienna.
ARS 253 Arts of NC State. 3(3-0-0) . F. S. Study of the arts in the contextof the university community. utilizing university arts programs and resources.Core concepts and methods for aesthetic experience in several disciplinesincluding dance. theater. music. visual art. and craft through performance andexhibition attendance. readings. lectures. and discussion. (Modest fees forperformance tickets might be required.)
ARS (STS) 257 Technology in the Arts. 3(3-0-0) . F. The interactionbetween technology and the arts with an emphasis on developments in Westernart of the twentieth century. Historical and emerging issues include: sound andfilm recordings. the addition of sound to films. the impact of films andtelevision on theater. the impact of radio. computer applications to music. theVisual arts. and literature.
ARS 258 Mathematics and Models in Music. 3(3—0-0) . S. Use ofmathematics and models in the composition of western music of various timeperiods with an emphasis on the twentieth century. Critical analysis of trivialand non—trivial uses of mathematics; differentiation between mathematics as ananalytical tool and mathematics as a compositional tool. Survey of modelsincluding geographical. grammatical. and graphic.
ARS 259 The Arts and Politics. 3(3-0-0) . F. Interactions between the artsand politics. Specific instances and types of political art from the past and thepresent. Patronage. censorship. propaganda. art in times of war. the artist'soptions and powers. aesthetics and criticism.
ARS (MUS) 306 Music Composition with Computers. 3(3-0-0) . F. S.Sum. Freq: Some knowledge of music or computer science (e. g. CSC 200).Survey of the theory and history of computer music. compositional algorithms.digital synthesis techniques. composition of at least one computer music work ——a computer—assisted composition for traditional instruments. a piece forcomputer music ontape. a real—tiine piece. or a piece that combines tape andinstrument(s).
ARS 333 Costume Design and Technology. 3(0—0-0) . S. Freq: COM 1037or ARS 236. The process of designing costumes taught from the perspective ofboth the play's script and the anticipated production with emphasis on historicalresearch. play analysis. rendering technique. and basic construction. Hands—onexperience required. May not be taken concu1rently with ARS 233 or ARS 236.May not be taken concurrently with ARS 233 or ARS 236.
ARS (AFS) 346 Black Popular Culture. 3(5—0-0) . F, S. Sum. Amultidisciplinary examination of contemporary black cultural expression infilm. music. art. and the media. Emphasis on race. class. gender. and politicaldiscourse.
ARS 351 Arts, Ideas and Values. 3(3-0-0) . F. An examination of the wayworks of art embody a particular understanding of what is real and what isworthwhile and shape their viewers' ideas and values. Case studies approach.
ARS 352 Dress, Style and Change. 3(3-0-0) . S. Freq: Junior standing.Interdisciplinary course focusing on historical and cultural principles of style asrelated to dress and fashion. Examination of fashion and stylistic trends incycles of dress.
ARS 353 Arts and Cross-Cultural Contacts. 3(3-0»0) . S. Study of worksof art that allude to or combine two or more traditions, Examples fi‘om film.dance. music. theater and visual arts. Analysis of the role of the exotic in art.The role of arts of multiple traditions in inaugurating new artistic movements.such as Ming landscape painting. Impact of electronic media on contemporarymulticultural arts. such as Nepali pop.
ARS 354 The Arts and the Sacred. 3(3-0-0) . S. (ALIYRODD). Thesupport and critique of religion through the arts. Study of religious symbolismembodied in works of art from a number of traditions and genres. Theinterrelationship between art and religion. history. culture. spirituality. andritual.
ARS 433 Period Styles in Acting. 3(3-0-0) . S. Freq: COM 493.Interpreting daily lives in earlier eras through reading. discussion. research. andperformance. Plays of complex heightened language. in verse and prose. studiedfrom perspective of character's daily lives and their relevance to contemporaryperformance skills. Scenes. monologues. and soliloquies rehearsed andperformed.



ARS 494 Topics in Arts Studies. 3(3-0-0) . F.S. Freq: Junior standing and15 hours in either dance. design. film studies. music. theater, or visual arts..Multi—arts course focusing on selected works of art in various media. related bytheme. place or data. Capstone course for students with an extensivebackground in one of the arts. Topics may vary.
ARS 498 Independent Study in Arts Studies. 1-3. F.S,Sum. Freq: Ninehours of course work in Arts Studies and Departmental approval required.Independent study or project directed by a faculty member in the student's areaof interest.

AS 121 The Foundation of the United States Air Force I. 1(1-0-0) . F.Part I of a survey course designed to introduce students to the United States AirForce and provides an overview of the basic characteristics, missions andorganization of the Air Force.
AS 122 The Foundations of the United States Air Force II. 1(1-0-0) . S.Part II of a survey course designed to introduce students to the United States AirForce and provides an overview of the basic characteristics, missions andorganization of the Air Force.
AS 221 The Evolution of USAF Air and Space Power I. 1(1-0—0) . F.Part I of a course featuring topics on Air Force heritage and leaders;introduction to air and space power through examination of competencies andfunctions; and continued application of communication skills. Its purpose is toinstill an appreciation of the development and employment of air power and tomotivate students to transition from AFROTC cadet to Air Force ROTC officercandidate.
AS 222 The Evolution of USAF Air and Space Power II. 1(1-0-0) . S.Part II of a course featuring topics on Air Force heritage and leaders;introduction to air and space power through examination of competencies andfunctions; and continued application of communication skills. Its purpose is toinstill an appreciation of the development and employment of air power and tomotivate students to transition fi‘om AFROTC cadet to Air Force ROTC officercandidate.
AS 321 Air Force Leadership Studies I. 3(3-0-0) . F. Freq: Successfulcompletion of Field Training. Part I of a course that teaches cadets advancedskills and knowledge in management and leadership. Special emphasis is placeon enhancing leadership skills. Cadets have an opportunity to try out theseleadership and management techniques in a supervised environment as juniorsand seniors.
AS 322 Air Force Leadership Studies II. 3(3—0—0) . S. Freq: Successfzdcompletion of Field Training. Part II of a course that teaches cadets advancedskills and knowledge in management and leadership. Special emphasis isplaced on enhancing leadership skills. Cadets have an opportunity to try outthese leadership and management techniques in a supervised environment asjuniors and seniors.
AS 421 National Security Affairs/Preparation for Active Duty I. 3(3-0-0) . F. Freq: Successful completion of Field Training. Part I of a coursedesigned for college seniors and that gives them the foundation to understandtheir role as military officers in American society. It is an overview of thecomplex social and political issues facing the military profession and requires ameasure of sophistication commensurate with the senior college level.
AS 422 National Security Affairs/Preparation for Active Duty II. 3(3-0-0) . S. Freq: Successful completion of Field Training. Part II of a coursedesigned for college seniors and that gives them the foundation to understandtheir role as military officers in American society. It is an overview of thecomplex social and political issues facing the military profession and requires ameasure of sophistication commensurate with the senior college level.
AS 495 Special Topics in Aerospace Studies. 2(2-0-0) . F,S. Freq:Consent of Instructor. Offered as needed to treat new or special subject matterrelating to the Department of the Air Force.
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BIOLOGICAL AND
AGRICULTURAL ENGINEERING

BAE 100 Introduction to Biological Engineering. 1(0-2-0) . S. Technicaltopics and career options in Biological Engineering with concentrations inAgricultural. Bioprocess. and Environmental Engineering are introduced.Information is provided about career services. internships. and study abroad andco—op opportunities in these areas. Students develop a plan of work.
BAE 200 Computer Methods in Biological Engineering. 2(1-2-0) . F.Freq: MA 141 and E 115. Students develop computer—based problem solvingtechniques to solve introductory problems in Biological and BiomedicalEngineering. Emphasis is on developing solution algorithms and implementingthese with spreadsheets, equation solvers, and computer programming.
BAE 201 Shop Processes and Management. 3(2-3«0) . F,S. Safetypractices, materials. equipment, processes. procedures, and managementtechniques related to operation and maintenance of a mechanized agriculturalenterprise or agriculture—related industry. Theory and practice through basicshop operationsand procedures.
BAE 202 Introduction to Biological and Agricultural EngineeringMetllods. 4(2—4-4) . S. Freq: BAE 200. Introduction to experimental designmethodology, basic engineering design and problem solving methodology forBiological Engineering. Visualization skills, computer—aided 3—D solidmodeling of parts, 3—D assembly of solid part geometries, computation of massproperties. 2—D engineering drawings. engineering design process. safety. toolsand fabrication processes and design. and hands—on shop fabrication of semesterproject.
BAE 311 Agricultural Machinery and Power Units. 4(3-3-0) . S. Freq:CH 101. CH 102 and FY 211 or FY 131. Agricultural machinery principles.energy requirements. operation. calibration and environmental considerations.Diesel engine principles and their application to engine power. efficiencies andsystems. Power trains and hydraulic systems. Application of basic machineryand power principles to mechanical needs in environmental systems.
BAE 315 Properties of Biological Engineering Materials. 2-2-0) . S.Freq: PY 208. BIO 125 or BIO 183 or Z0 160. Coreq: MAE 308 or CE 382 andMAE 314 or CE 313. Physical properties of biological and non—biologicalengineering materials. their uniqueness and variability within systems.Relationships between plant. animal, and human tissues, property measurement.and evaluation of dimensional, mechanical, rheological, thermal. electrical, andoptical properties.
BAE (VSSC) 323 Water Management. 5(2-2-0) . F. Freq: Junior standing.Water management principles applied to small watersheds. Hydrologic cycle;runoff; erosion control; soil—water—plant relationships; surface and subsurfacedrainage; surface, sprinkler, and microirrigation; vegetative waterways andopen channel flow; impoundments; wetlands; water quality and supply; waterrights. Emphasis on concepts, quantification, and systems approach.
BAE (SSC) 324 Elementary Surveying. 1(0-3-0) . F. Freq: Juniorstanding. Theory and practice of plane surveying to include measuringdistances as well as record keeping. differential leveling, profile leveling.topographic mapping. stadia surveying, and the use of these tools inagricultural applications.
BAE 325 Introductory Geomatics. 3(2-3-0) . F. Freq: Sophomorestanding in COE. or Junior standing in CALS or CNR. Theory and practice ofplane and satellite—based surveying. Includes distance measurement.differential leveling. profile leveling. topographic surveying. and recordkeeping. Introduction to tapes. levels. total stations. surveying software. theglobal positioning system. GPS receivers and methods (stand-alone. DGPS.RTK). data collection. data processing. and applications.
BAE 332 Animal Facilities and Environmental Management. 4(3-3-0) .S. Freq: PY 211 or FY 131. Environmental relationships. design methods.materials and construction procedures as they relate to agricultural animalproduction facilities. Problem situations integrating structural design.environmental control. and waste handling.
BAE 333 Processing Agricultural Products. 4(3-3-0) . S. Freq: FY 212.Application of the principles of fluid flow, heat transfer, refrigeration.psychrometrics. and materials handling to the processing of agricultural



products. Pump sizing. heat exchanger selection. refrigeration analyses. fansizing. crop drying. andselection of materials handling equipment.
BAE 343 Agricultural Electrification. 3(3-0-0) . F. Coreq: FY 212.Practical and efficient use of electrical energy for agricultural and homeapplication. Energy conservation. electric rates. farm and house wiring. circuitdesign. single—phase and three—phase distribution systems. electric motors.lighting. space and water heating. electric controls. safety and protectivedevices.
BAE 344 Circuits and Controls. 1(0-3-0) . F. Coreq: FY212; BAE 343 orECE 211. Applied laboratory covering energy conservation. farm and homewiring. circuit design. single—phase and three—phase distribution systems.electric motors. lighting. heating. electric controls. safety and protectivedevices. and home water systems.
BAE 361 Analytical Methods in Engineering Design. 3(2—2-0) . S. Freq:BAE 101, CE 215 or MAE 208, MA 341. Coreq: MAE 314. Engineeringproblem solving through studies of topics in engineering design. Kinematicanalysis of linkages. analysis and design/selection of machine structures andpower transmission components. including vibration modeling and control inlumped mass mechanical and biomechanical systems.
BAE 401 Instrumentation for Biological Systems. 3(2-3-0) . F. Freq:ECE 331. Basic concepts of instrumentation for monitoring of biologicalsystems. Study of transducers and circuits utilized in biological and agriculturalengineering applications. Demonstration of concepts of error. accuracy andprecision. linearity and other instrument characteristics by electronic models.Provision of hands—on experience for reinforcing lecture concepts inlaboratories. Credit will not be given for both BAE 401 and BAE 501.
BAE 402 Transport Phenomena. 3(2-2-0) . F. Freq: MA 341: MAE 301.Coreq: CE 382 or MAE 308. Theory and application of heat and mass transferin biological. food. and agricultural systems. Topics include fluid flow.conduction. convection. radiation. psychrometrics. and refrigeration.
BAE 422 Introduction to Food Process Engineering. 3(2-0»2) . S. Freq:BAE 402: MAE 308 or CE 382: MAE 301 or CHE 315. Introductory principlesand practices of handling and preserving food products. Coverage includes thedesign and analysis of handling systems for discrete and continuous flowmaterial handling systems. the selection and specification of automatic controls.food preservation principles and considerations relevant to the design of foodhandling systems. and the principles and practices of drying and storing grain.
BAE (BBS) 425 Industrial Microbiology and Bioprocessing. 3(3-0-0) .S. Freq: Junior or higher standing in CALS or C0E; MB 351. Introduction tothe structure and functions of microbial cells and their cultivation and utilizationin bioprocess engineering. Fermentation systems and downstream processingmethods. Enzyme kinetics. production and application. Biomanufacturing offuels. industrial chemicals. pharmaceuticals. food additives and food productssuch as beer. wine. cheese and yogurt Microbial biomass production.Introduction to environmental biotechnology including waste water treatment.bioremediation and biomining. Biodeterioration and its control. Productdevelopment. regulations and safety. Field trip(s) are an essential educationalcomponent of the course and are required. Credit will not be given for bothBAE(BBS) 425 and BAE 525.
BAE 432 Agricultural and Environmental Safety and Health. 3(3—0-0) .F. Freq: Junior standing and 6 hrs CALS Group A, or C Electives. Safety andhealth issues for agricultural and environmental occupations. Hazardrecognition. injury and illness prevention. regulations. and safety and healthmanagement strategies for agricultural production. chemical handling. andwaste management. Environmental factors which affect human health andsafety.
BAE (SSC) 435 Precision Agriculture Technology. 3(2-3-0) . S, Alt.yrs(even). Freq: Junior standing or Senior standing. Overview of technologyavailable for implementation of a comprehensive precision agriculture program.Topics include computers. GPS. sensors. mechanized soil sampling. variablerate control system. yield monitors. and postharvest processing controls.Applications of precision agriculture in crop planning. tillage. planting.chemical applications. harvesting and postharvest processing. Credit may notbe received for BAE/SSC 435 and BAE/SSC 535.
BAE (CS, SSC) 440 Geographic Information Systems in ProductionAgriculture. 3(2-2—0) . S. Freq: SSC 341. Fundamentals of the globalpositioning system. geographic information systems. and site—specificmanagement. Geospatially located soil sampling strategies will be addressed aswell as appropriate interpolation methods for point—sampled data. The course
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will cover variable rate fertilizer recommendation models and the technologynecessary for variably applying fertilizer. Spatial measurement of crop yields.
BAE 442 Systems Approach to Agricultural and Environmental Issues.3(3-0-0) . S. Freq: ENG 331 or ENG 332 or ENG 333: Senior standing.Systems approach to complex agricultural and environmental issues andproblematic situations including people's views. Multiple stages of soft systemsapproach: open inquiry into and description of issues. conceptual modeling.feasibility and implementation of changes. Individual project using systemsapproach to a complex issue in agriculture or the environment.
BAE 451 Engineering Design I. 3(2-2-0) . F. Freq: BAE 202 and 3 of thefollowing courses (BAE 315, 361, 401. 402, 422, 425, 471. 472, or 481.. Designconcepts of engineering problems; objectives. specifications. manufacturing.prior art and analysis. Oral and written exercises in reverse engineering.national and international standards. quality control. intellectual law andengineering ethics. Team projects from agricultural. biomedical. bioprocessingand environmental engineering. Must be within 36 credit hours of completingthe BE degree.
BAE 452 Engineering Design II. 3(2-2-0) . S. Freq: BAE 451.Continuation of BAE 451; Project analysis. design. scheduling. construction.tests and reports. Teamwork and the function of engineering design in society.
BAE 462 Machinery Design and Applications. 3(2-3-0) . S. Freq: BAE361. Machinery design for effective use of energy and labor in agriculturalproduction. Engine cycles. power transmission. hydraulics. traction. combinedstresses. finite element analysis. computer—aided—engineering. and engineeringeconomics. Machinerydesign of agricultural field equipment and otheragricultural machinery systems.
BAE 471 Land Resources Environmental Engineering. 3(2-2-0) . F.Freq: SSC 200. Coreq: SSC 200 and CE 382 or MAE 308. Hydrology anderosion principles. Designing structures and selecting practices to control landrunoff. erosion. sediment pollution and flooding.
BAE 472 Irrigation and Drainage. 3(3-0-0) . S. Freq: SSC 200. BAE 471.Design. management and evaluation of irrigation and drainage systems;concepts and processes of system design. Credit will not be given for both BAE472 and BAE 572.
BAE 473 Introduction to Surface/Water Quality Modeling. 3(2-0-2) . S.Freq: BAE 471 and SSC 200. Concepts in basic hydrologic. erosion andchemical transport used in modeling. Evaluation of typical hydrologic/waterquality models on watershed systems. Project examples using state—of—the—artmodels. Credit will not be given for both BAE 473 and BAE 573.
BAE 481 Structures & Environment. 3(2-3-0) . S. Freq: BAE 402; CE313 or MAE 314. Principles of environmental control and structural analysis arecombined with biological principles for the design of structures. Topics includestructural analysis. load estimation. material selection. fasteners. physiologicalreactions of animalsand plants to their environment. applications of heat transferand psychrometrics in calculating ventilation requirements. heating or coolingloads.
BAE 492 External Learning Experience. 1-6. F,S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
BAE 493 Special Problems in Biological and Agricultural Engineering.1-6. F.S. Freq: Sophomore standing. A learning experience in agriculture andlife sciences within an academic framework that utilizes campus facilities andresources. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
BAE 495 Special Topics in Biological and Agricultural Engineering. 1-3. F. S,Smn. Freq: Consent of Instructor. Offered as needed for presentingmaterial not normally available in regular BAE departmental courses or for newBAE courses on a trial basis.



BIOPROCESS SCIENCE
BBS 201 Introduction to Biopharmaceutical Science. 3(3-0-0) . S.Through this course. students will experience laboratory and manufacturingterminology relevant to the biomanufacturing industries. Students will also gainexposure to regulatory and compliance procedures and issues facing thisindustry. This coursewill provide an introduction to prepare students to meet thedemands and expectations of this industry and the bioprocessing scienceprogram.
BBS 301 Process Validation Science. 3(3-0-0) . F. Freq: ST 311, FS 231.CH 201. CH 202, MB 351, and BCH 45]. Process validation is a tested anddocumented subset of the panel of activities that are performed during theproduction of a biopharmaceutical. This course will introduce the concept ofprocess validation as it applies to the biotechnology industry, and morespecifically. to the manufacture of protein molecules as therapeutic agents.
BBS (BAE) 425 Industrial Microbiology and Bioprocessing. 3(3-0-0) .S. Freq: Junior or higher standing in CALS or C0E; MB 351. Introduction tothe structure and functions of microbial cells and their cultivation and utilizationin bioprocess engineering. Fermentation systems and downstream processingmethods. Enzyme kinetics. production and application. Biomanufacturing offuels, industrial chemicals. pharmaceuticals. food additives and food productssuch as beer. wine, cheese and yogurt Microbial biomass production.Introduction to environmental biotechnology including waste water treatment,bioremediation and biomining. Biodeterioration and its control. Productdevelopment. regulations and safety. Field trip(s) are an essential educationalcomponent of the course and are required. Credit will not be given for bothBAEtBBS) 425 and BAE 525.
BBS 426 Industrial Microbiology 8; Biomanufacturing Laboratory. 2(0-6-0) . F. Freq: MB 351 and MB 352. Coreq: BBS/BAE 425. This course isdesigned as the laboratory complement to BBS/BAE 425. and will providestudents hands—on experiences with key microbiological techniques andprocesses used by biomanufacturing industries. Specific areas of focus willinclude fermentation technology. separation methods. and enzyme kinetics.

BIOCHEMISTRY
BCH 150 Introductory Biochemical Concepts. 2(2—0-0) . S. Freq:Freshman standing or Sophomore standing in BCH. Coreq: CH 101. Anintroduction to concepts and perspectives in biochemistry. designed to providestudents with an overview of biology at the molecular level.
BCH 220 Role of Biotechnology in Society. 3(10—0—0) . SUM], SUM3.Freq: BIO 181, CH 101. Biotechnology and Societing is an introductory sciencecourse that takes a semi—teclmical look at the emerging role of biotechnology inhuman society. Expectations are that students will gain an appreciation forbiotechnology. the ability to understand how biotechnology works. Offeredonly in Poland through Study Abroad (4—week course). Departmental approvalrequired.
BCH 451 Principles of Biochemistry. 4(3—0-1) . F.S.Snm. Freq: CH 223.Introduction to the fundamental principles of biochemistry. Emphasis onbiochemical structures. properties. functions and interactions. including enzymekinetics and central pathways of metabolism.
BCH 452 Introductory Biochemistry Laboratory. 2(1-3—0) . F.S. Coreq;BCH 45]. Laboratory experience to complement BCH 451. Basic skills in theuse of volumetric equipment. spectrophotometers. chromatography. andelectrophoresis, Manipulation and assay of small quantities of biologicalmaterials. and analysis of laboratory data.
BCH 453 Biochemistry of Gene Expression. 3(3-0-0) . F.S. Freq: BCH451. Coreq: GN 41]. MB 35]. Structure and function of nucleic acids andproteins. Synthesis of DNA. RNA. and proteins. Gene expression andRegulation. Methodologies of recombinant DNA research. Credit is notallowed for both BCH 453 and BCH 553.
BCH 454 Advanced Biochemistry Laboratory. 4(1-8-0) . F. Freq: BCH452. Coreq.‘ BCH 453. Techniques in molecular biology and proteinpurification. Cloning and expression of a eukaryotic gene in bacteria followedby purification of the eukaryotic gene product. Microanalysis of DNA. RNAand protein.
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BCH 455 Proteins and Molecular Mechanisms. 3(3-0-0) . S. Freq: BCH45I. BCH 453/553. Principles of protein structure and function. protein folding.enzymology. ligand binding. protein transport. and metabolic pathways.
BCH 492 External Learning Experience. 1-6. F.S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and academic dean prior tothe experience.
BCH 493 Special Problems in Biochemistry. 1-6. F.S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes campus facilities and resources. Contact andarrangements with prospective employers must be initiated by student andapproved by a faculty adviser, the prospective employer, the departmentalteaching coordinator and the academic dean prior to the experience.
BCH 495 Special Topics in Biochemistry. 1—5. F.S.Snm. Freq: Juniorstanding. Offered as needed to present materials not normally available inregular BCH departmental courses or for new BCH courses on a trial basis.

BECBiomanufacturing. 1(1-0-0) . F.S. Freq: BIO 181 or 20 160. Coreq: CH 223.Introduction to discovery and development of biopharmaceuticals. industrial
220 Introduction to Drug Development and Careers in

enzymes. food ingredients and biologics, Discussion of majors that preparestudents for positions in the biotechnology industry. Lectures from staff andfrom professionalsin the biotechnology industry focus on drug development.biopharmaceutical process development. design of biomanufacturing facilities.overview of methods used for manufacturing biopharmaceuticals. drug andenzyme purification. formulation. as well as careers in FDA compliancedocumentation related to manufacturing products using microbialbiotechnology.
BEC 320 Fundamentals of Microbial Cell Culture. 2( 1.50-0.50-0) . F.S.Freq: B10 181 0r B10 183 or Z0 160. This is a half—semester course. Thisintroductory module addresses fundamental cell biology concepts and enablesstudents to gain an understanding of the basic principles of microbiology.culture preparation. physiology and genetics of microbial cell cultures. The labportion of the course provides students with practical experience in basiclaboratory and culture techniques. Students who have completed MB 352 maynot take this course for credit.
BEC 325 Fundamentals of Microbial Cell Biotransformations. 2( 1.50-0.50-0) . F.S. Freq: BEC(MB) 320 or MB 352. This is a half—semester course.Basic microbial cell culture theory and practice: cell physiology. massbalances. and metabolic control as seen in a dynamic bioreactor culture. Thebiological understanding. mathematical models. and engineering controls thatenable a bioreactor process to be scalable. consistent. and robust. The labportion of the course provides students with hands—on experience in culturetechniques using bioreactors. Students who have completed BITtCHE) 463may not take this course for credit.
BEC 330 Principles and Applications of Bioseparations. 2(1.50-0.50—0) .F.S. Freq: CH 223. Objectives. strategies. and approaches for recovery andpurification of biomolecules. especially recombinant proteins. Description ofcommon purification equipment. processes and materials used for cell lysis.precipitation. flocculation. membrane filtration. column chromatography. andcentrifugation. Laboratories provide students with exposure to varioustechniques and the parameters that control protein isolation and purification of arecombinant protein. This is a half—semester course. Students who havecompleted BIT(CHE) 464 may not complete this course for credit.
BEC 436 Downstream Processing of Biomaterials. 2(1 .50-0.50-0) . F.S.Freq: BEC 330. Objectives. strategies. and approaches for recovery andpurification of biomolecules. especially recombinant proteins. Laboratories inthe intermediate—scale pilot plant provide students with exposure to various unitoperations and the parameters that control protein isolation and purification of arecombinant protein produced by an E. coli. This is a half—semester course.
BEC 480 Large-scale Fermentation. 2(1.50-0.50-0) . F. Freq: BBS(BEC)426. Application of microbial fermentation techniques at production scale andevaluation of the inherent issues resulting from the integration of microbial



fermentation unit operations. scale—up/production. and current GoodManufacturing (cGMP) compliance. Lectures prepare students for pilot-scalelaboratory experiences in media preparation. bioreactor operation. processutilities. and manufacturing quality systems that simulate microbial cell growthand product expression in a commercial cGMP facility. This is a half—semestercourse.
BEC 485 Large-scale Recovery and Purification. 2(I.50-0.50-0) . F.S.Freq: BEC 436. Application of downstream bioprocessing techniques atproduction scale and evaluation of the inherent issues resulting from theintegration of recovery and purification unit operations. scale—up/productionissues. and current Good Manufacturing Practice (cGMP) compliance. Lecturesprepare students for pilot—scale laboratory experiences in cell removal. celldisruption. purification. and manufacturing quality systems that simulatedownstream bioprocessing in a commercial cGMP facility. This is a half—semester course.
BEC 495 Special Topics in Biomanufacturing. 1-4. Offered as needed topresent materials not normally available in regular course offerings or foroffering of new courses on a trial basis. Departmental approval required.
BEC 497 Biomanufacturing Research Projects. [—3. F,S.SUMI.SUM3.Introduction to biomanufacturing research through experimental. theoretical.and literature studies. Oral and written presentation of reports. Departmentalapproval required.

BIOLOICAL SCIENCES
B10 105 Biology in the Modern World. 3(3-0-0) . F. S.Smn. Principles andconcepts of biology including cellular structure and function. metabolism andenergy transformation. homeostasis. reproduction. heredity. diversity of life.ecology. evolution and animal behavior. Emphasis on human affairs and humanexamples. For non-science students. Students may not receive credit for bothB10 105 and B10 125 or B10 181 or B10 183.
B10 106 Biology in the Modern World Laboratory. 1(0-2-0) . F.S.Smn.Coreq: BIO 105. Laboratory experience in biological principles to complementBIO 105. For non-science students. Students may not receive credit for bothB10 106 and B10 125. B10 181 or BIO 183
BIO (ZO) 160 Introduction to Cellular and Developmental Zoology.4(3—3-0) . S.Sum. Basic concepts and principles of cellular and developmentalzoology with emphasis on the physical basis of life. the cell as the fundamentalunit of life and the mechanisms involved in the development of multicellularanimals.
B10 181 Introductory Biology 1. 4(3—3-0) . F.S. Emphasis on interactionsof organisms with their environment. evolutionary change. genetic bases ofadaptive traits and of regulation and control. and on critical thinking. problemsolving. and effective communication. Students may not receive credit for bothB10 181 and either BIO 105 or B10 125.
B10 183 Introductory Biology 11. 4(3-3-0) . F,S. Preq: BIO 181 or BIO125. Emphasis on adaptive strategies in meeting common challenges in diverseenvironments. role of natural selection in evolution of life forms. and on criticalthinking. problem solving. experimental design. and effective communication.
B10 491 Seminar on Professional Development in Biological Sciences.1(1-0-0) . F. Planning and analyzing strategies for professional development inthe biological sciences utilizing discussion. guest lecturers. and field trips tonearby research laboratories and industrial plants. Intended primarily for juniorsand seniors in anybiological discipline.
B10 492 External Learning Experience. [-6. ES. Freq: Sophomorestanding. Learning experience in agriculture and life sciences within anacademic framework with facilities and resources external to the campus.Contact and arrangements with prospective supervisors by the student. Priorapproval by faculty advisor. prospective supervisor. and departmental teachingcoordinator.
B10 493 Special Problems in Biological Sciences. [-6. ES. Preq:Sophomore standing. Learning experience in agriculture and life scienceswithin an academic framework with campus facilities and resources. Contactand arrangements with prospective supervisors by the student. Prior approvalby faculty advisor. prospective supervisor. and department teaching coordinator.
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B10 495 Special Topics in Biology. [-6. F.S.Smn. Individualized study.under faculty supervision. of biological topics. and developmental course on atrial basis.
BIOTECHNOLOGY

BIT 295to present materials not normally available in regular course offerings or foroffering of new courses on a trial basis.
Special Topics in Biotechnology. [—3. F.S. Sum. Offered as needed

BIT 410 Manipulation of Recombinant DNA. 4(2-5-0) . F.S. Preq: BIO181 or 20/310 160 and CH 223 with a C— or better. Introduction to molecularbiology and protein chemistry. Theory behind laboratory techniques andoverview of cloning strategies starting from nucleic acid or protein sequencedata. Laboratory sessions involve subcloning. preparation of competent cells.transformation. screening recombinant DNA by colony hybridization and PCR.SDS—PAGE of recombinant protein. affinity purification. and western blots.
BIT 461 Sequencing cDNA Libraries. 2(2-5-0) . F, Alt. yrs.(e1:en ). Freq.-BIT 360 or MB 409 or BCH 454 or 20 480. Basic techniques in automatedDNA sequencing and robotics. Colony picking and ordering cDNA libraries.use of PCR to amplify insert DNA. and strategies for large—scale automatedsequencing. Principles of database management for ordering and accessingsequencing information. Half semester course. first part.
BIT 462 Gene Expression Analysis: Microarrays. 2(2-5-0) . F. Freq: BIT410 or BIT 510. Microarray analysis is an evolving technique with its basis inthe dynamic properties of the nucleic acid hybridization. We will review currenttheory. techniques. instrumentation. troubleshooting. analysis tools. andadvanced protocols for microarray analysis. Students will have the opportunityto utilize skills learned during lecture in a laboratory environment and haveaccess to exceptional instrumentation. At the conclusion of this course. studentsshould feel comfortable with microan‘ay experimental design. its tools. ananalysis of generated data, This is a half—semester course. Student must registerfor both lecture and lab sections
BIT (CHE) 463 Fermentation of Recombinant Microorganisms. 2(2-5-0) . S. Freq: BIT 360 or BIT 810 or MB 409 or BCH 454 or 20 480.Introduction to fermentation and protein chemistry. Theory behind laboratorytechniques and overview of industrial scale expression systems. Laboratorysessions involve use of microbial expression vectors. fermentation systems. andlarge—scale purification of recombinanat protein. Half semester course. firstpart.
BIT (CHE) 464 Protein Purification. 2(2—5—0) . S. Alt. yrs.(even). Freq:BIT 360 or MB 409 or BCH 454 or 20 480. Comparison of several differentchromatography techniques for protein purification. Construction ofpurification tables and SDS—and native—PAGE analysis. Cost—benefit analysis ofindustrial—scale procedures. Half semester course. second part.
BIT 465 Real-time PCR Techniques. 2(2-5—0) . S. Preq: BIT 410 or BIT510. Real time PCR is an evolving teclmique with its basis in the dynamicproperties of the polymerase chain reaction and fluorescent detection. We willreview current real—time theory. techniques. machinery. troubleshooting. tools.and advanced protocols for sequence detection including SYBR green. TaqMan.Beacons. multiplexing. and single nucleotide polymorphism analysis. Studentswill have the opportunity to utilize skills learned during lecture in a laboratoryenvironment. At the conclusion of this course. students should feel comfortablewith real—time experimental design. its tools. and analysis of generated dataThis is a half—semester course. Student must register for both lecture and labsections.
BIT 466 Animal Cell Culture Techniques. 2(2-5-0) . S. Preq: BIT 360 orBIT 810. Introduction to animal cell culture techniques, Aseptic technique forvertebrate cell culture. media formulation. primary cell culture. long—termmaintenance of cell lines. application of molecular techniques to in vitrosituations. Half semester course. second part.
BIT 467 PCR and DNA Fingerprinting. 2(2-5-0) . F. Preq: BIT 510.Introduction to polymerase chain reaction. Optimization of PCR reactions andprimer design for DNA sequences using DNA databases available on the web.Laboratory sections include using rapid techniques for isolating and sequencingDNA from small amounts of sample and forensic identification of individualsusing isolated human hairs. Credit is not allowed for both BIT 467 and BIT567.



BIT 468 Genome Mapping. 2(2-5-0) . S. Freq: BIT 410 or BIT 510 orBCH 454. Students will be introduced to basic techniques in genetic andphysical mapping. The principles of DNA marker development. markerdetection. genetic and physical mapping and DNA sequencing will be addressedfrom a practical view with an emphasis onagricultural applications. This is ahalf semester course. Student must register for both lecture and lab sections.
BIT 470 Advanced Animal Cell Culture: Bioreactor Culture. 2(2-4-0) .S. Freq: BIT 466 or BIT 566 or F0 566. Principles of scaling animal cell seed-stock from frozen storage to three liter culture. Students will learn to assembleand operate a three-liter bioreactor to produce antibodies. as well as assess finalproduct quantity using antibody techniques. This is a half-semester course.
BIT (B0) 481 Plant Tissue Culture and Transformation. 2(2-5-0) . S.Alt. yrs.(odd). Freq: BIT 360 or MB 409 or BCH 454 or Z0 480. Basictechniques in plant tissue culture and transformation. Empirical approaches totechniques in plant tissue culture. designing transgenes for expression inspecific plant cell organelles and tissues. use of reporter genes to optimizetransformation. and troubleshooting transformation. Laboratory session providehands—on experience with plant tissue culture and transformation. Use ofreporter genes. fluorescence microscopy and digital imaging. Half semestercourse. first part.
BIT 492 External Learning Experience. 1—6. F,S.Sum. Freq: BIT 360. Alearning experience in the area of biotechnology within an academic frameworkthat utilizes facilities and resources which are external to the campus. Contactand arrangements with prospective employers must be initiated by student andapproved by a faculty adviser, the prospective employer. and the departmentalteaching coordinator prior to the experience. Project must be approved by theAcademic Coordinator or Program Director of the Biotechnology Program.
BIT 493 Special Problems in Biotechnology. [-6. F. S. Sum. Freq: BIT 360.A learning experience within an academic framework that utilizes campusfacilities and resources. Contact and arrangements with prospective mentorts)must be initiated by student and approved by a faculty adviser. the prospectivementor. and the departmental teaching coordinator prior to the experience.Project must be approved by the Academic Coordinator of Program Director ofthe Biotechnology Program.
BIT 495 Special Topics in Biotechnology. I >3. F.S.Sum. Freq: BIT 360.Offered as needed to present materials not normally available in regular courseofferings or for offering of new courses on a trial basis.

BIOMEDICALE GI EERI
BME 201 Computer Methods in Biomedical Engineering. 3(3-2-0) . S.Freq: BME matriculated students. Students develop computer—based problemsolving techniques using Excel and MATLAB to solve introductory problems inBiomedical Engineering. Emphasis is on developing solution algorithms.implementing these with spreadsheets and computer programming, andpresenting results in a clear and concise manner. Students registered for BME201 who fail to matriculate into BME will be dropped from the course.
BlVIE (MSE) 203 Introduction to the Materials Science of Biomaterials.3(3—0-0) . F. Preq.‘ C— or better in CH 101, CH 102 and FY 205. This courseintroduces fundamental physical principles governing the structure. processing,properties and performance of metallic. ceramic and polymeric materials.Relationships are developed defining how mechanical. physical and chemicalproperties are controlled by microstructure and chemistry. Material failuremodes are develped with an emphasis on biocompatibility and theapplications/performance of materials in the human body. Basic aspects ofmaterial biocompatibility are presented. leading into studies of the current andfuture applications of biomaterials.
BME 204 Biomedical Measurements. 3(2-2-0) . S. Freq: BME Majors.This course will introduce students to modern topics in biomedical engineeringand areas of emphasis in the biomedical engineering cuiriculum through thestudy and use of biomedical measurement tools. The course will include alecture and a laboratory component.
BNIE 252 Biomedical Engineering Design and Manufacturing I. [(0-2-0) . F. S. Sum. Freq: BME Majors. Students will learn the basic tools of designsuch as solid modeling by means of web—based tutorials and a series of smallCAD project assignments. Students will learn to use current software for design.analysis. and computer—aided manufacturing (CAM). Students will also beintroduced to modern manufacturing through the transition from CAD(Computer—Aided Design) to CAM using modern rapid manufacturing

equipment to calry out one small. well-defined design and manufacturingproject.
BME 301 Human Physiology for Engineers 1. 3(2-2-0) . F. Freq: BME201 and either Z0 160 or BIO I83. BME Majors. Coreq: BME 311. This courseincludes a quantitative approach to human physiology from the biomedicalengineering perspective with an emphasis on neural. sensory. muscle. andcardiac physiology. Autonomic neural and somatic motor control will bediscussed. Engineering applications. including neural stimulators. functionalimaging. cochlear implants. artificial noses. vestibular implants. visual implants.artificial larynges. pacemakers and defibrillators will be discussed. Assignmentsinclude computer—based exercises using MATLAB.
BME 302 Human Physiology for Engineers II. 3(2-2-0) . S. Freq: BME301, MAE 208 or CE 215 .' BME majors. This course explores a quantitativeapproach to human physiology from the biomedical engineering perspectivewith an emphasis on systems physiology described using mechanical properties.Topics include the physiological and mechanical behavior of the blood vessels.lungs. kidney muscles and larynx. In the course lab exercises. studentsinvestigate mechanical properties of fluids. electrolyte exchange in dialysis.spirometry and blood pressure measurement among other topics. The courseculminates with the design of a novel laboratory experiment.
BME 311 Linear Systems in Biomedical Engineering. 3(3-0—0) . F. Freq:BME 201. ECE 331. BME Majors. Fundamentals of linear systems analysis asapplied to problems in biomedical modeling and instrumentation. Properties ofbiomedical systems and signals. Representation of continuous— and discrete—time signals and system response. Convolution. Fourier analysis in continuousand discrete domains. Laplace transform. Frequency response and itsapplication in biomedical systems. Filter design. Circuit analogs to mechanicaland thermodynamics systems and their applications in modeling biomedicalsystems. Applications in biomedical instrumentation. Students use MATLABto simulate and analyze biomedical linear systems.
BME 312 Analog and Digital Circuits Laboratory. 1(0-3-0) . F. Freq:ECE 331. BME Majors. Laboratory in analog and digital circuit analysis.Electrical safety; Exercises in resistor networks. capacitors and inductors.steady—state and dynamic circuit behavior. active circuits. amplifiers. logicgates. combinatorial and sequential circuits. elementary digital system design.A/D conversion. biomedical applications.
BME 342 Experimental & Analytical Methods in BiomechanicalEngineering Analysis. 3(2-2-0) . S. Freq: BME 201: MAE 208 or CE 215:MAE 314 or CE 313: MA 34]. Experimental and analytic tools are developedand used to solve problems in biomedical engineering. Techniques includekinematic analysis. closed form and finite element analysis of stresses andstrains in a body. and failure analysis. Transducersnecessary for experimentalanalysis and testing are introduced. Students learn advanced software packagessuch as the finite element program ANSYS and the dynamic analysis programADAMS to assist in their analyses.
BME 352 Biomedical Engineering Design and Manufactung II. 2(1—3-0) . S. Preq: BME 352: BME majors. Students will be required to continue theiruse of the tools learned in Biomedical Design and Manufacturing I in thecontext of modern design practices and manufacturing processes. Theorganizational and project management tools of moderm design will beintroduced. and a technical discussion of a modern manufacturing technologywill be introduced each week.
BME 412 Biomedical Signal Processing. 3(3—0—0) . S. Freq: BME 311. ST370. Fundamentals of continuous— and discrete—time signal processing asapplied to problems in biomedical instrumentation. Properties of biomedicalsignals and instruments. Descriptions of random noise and signal processes.Interactions between randombiomedical signals and systems. Wiener filtering.Sampling theory. Discrete—time analysis. Applications of Z—transform anddiscrete Fourier transform. Digital filter design methods for biomedicalinstruments. Biomedical applications of filter design. signal restoration. andsignal detection. Simulation. analysis. and design of biomedical signalprocessing systems using MATLAB.
BME 422 Fundamentals of Biomedical Instrumentation. 3(2-2-0) . S.Freq: BME 212 and ECE 331. Fundamentals of biomedical instrument designand implementation. Sensing mechanisms. sensor microfabrication methods.sensor interfacing circuits. analog—to—digital conversion. biosignal capture andstorage. embedded microprocessors. data compression methods. systemintegration and prototyping. Laboratory exercises using LabVlEW andMATLAB, supplement the topics presented in class lectures. Students build asensor using cleanroom facilities in the BME department as part of a semester—long design project.



BlVIE 425 Bioelectricity. 3(3-0»0) . F. Preq: BME 302 or (20 421 and acourse in electrical circuits). Quantitative analysis of excitable membranes andtheir signals. including plasma membrane characteristics. origin of electricalmembrane potentials. action potentials. voltage clamp experiments. theHodgkin—Huxley equations. propagation. subthresholdstimuli. extracellularfields. membrane biophysics. and electrophysiology of the heart. Design anddevelopment of an electrocardiogram analysis system.
BlVIE 441 Biomechanics. 3(2-3-0) . F. Preq: ZO 160 or BIO I83; BME342’; ST 370. Students study human body kinematics. force analysis of joints.and the structure and composition of biological materials. Emphasis is placedon the measurement of mechanical properties and the development andunderstanding of models of biological material mechanical behavior.
BME 451 Biomedical Engineering Senior Design I. 3(2-2—0) . F. Preq:BME 302. BME 352, and either ENG 331 or ENG 333, and completion of twoof the suggested BME electives for their area of emphasis ; BME majors.Design concepts of engineering problems: objectives. specifications.manufacturing. prior art. and analysis. Oral and written exercises in reverseengineering. Lectures in national and international standards. quality control.intellectual propertylaw. and engineering ethics. Team projects to design. build.and deliver a prototype device to aid a disabled person or other appropriatebiomedical engineering project that provides an opportunity for real worldengineering design and community outreach.
BME 452 Biomedical Engineering Senior Design II. 3(2—2—0) . S. Preq:BME 451. BME Majors. Continuation of BME 451. Project analysis. design.scheduling. construction. and testing. Advanced written and oral technicalcommunication. Teamwork and the function of engineering design in society.Major team project with a biomedical engineering theme.
BNIE (TE) 467 Mechanics of Tissues 8; Implants Requirements. 3(3-0-0) . S. Freq: 20 160 or BIO 181: MAE 314. Application of engineering andbiological principles to understand the structure and performance of tendons.ligaments. skin. and bone; bone mechanics; viscoelasticity of soft biologicaltissues; models of soft biological tissues; mechanics of skeletal muscle; andtissue—derived devices as well as interfaces between native tissues and syntheticdevices.
BNIE 495 Special Topics in Biomedical Engineering. 1-4. F.S.Sum.Offered as needed for presenting material not normally available in regularBME Department courses or for new BME courses on a trial basis.
BME 498 Undergraduate Research in Biomedical Engineering. 3(0-9-0). F. S, Sum. Opportunity for hands—on faculty mentored research project inbiomedical engineering. Course may be a stand—alone project completed in onesemester/summer or serve as part of a two—semester project. Approved plan ofwork required with significant independent research culminating in a final paperand presentation at the NC State Undergraduate Research Symposium or otherappropriate venue. Students must identify an advisor from within the BMEfaculty with whom to work on a regular basis. The advisor must approve thestudent prior to the student registering for the course. The BME UndergraduateCoordinator must approve the use of the course as a restricted elective for theBME degree. Departmental Approval Required

BUS 110 lVIicrocomputer Applications for Management. 2(2-0-0) .F.S.Sum. Use of computers in management. Developing facility with usingword processing. spreadsheet. and presentation software for solvingmanagement problems. Preparation for use of software tools in subsequentmanagement courses. Substitutes for passing required test of proficiency withsoftware applications. Credit for this course not allowed toward degrees in theCollege of Management.
BUS 201 Introduction to Business Processes. 3(3-0-0) . F.S. Cross—functional treatment of major activities of business. such as product design.distribution. production. and marketing. Description of specific tasks. vialectures and case studies. in support of major business activities. Interactionsamong various functional areas of business.
BUS 225 Personal Finance. 3(3—0-0) . F,S. Economic and financialstrategies used to accumulate. manage and protect personal assets.Emphasizing income generation. expense reduction. investment selection. andwealth creation to meet future needs and goals. Topics include investing
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(mutual funds. stocks. etc.). annuities. deferred savings. insurance. retirementplanning. estate planning. and real estate finance.
BUS 235 Topics in Leadership Seminar. 3(3-0-0) . S. Preq: Park ScholarRecipient. Introduction to leadership. self—awareness. interpersonal needs.attitudes. cognitive style. values. ethics and values. Listening. communicating.interviewing. self—efficacy. empowerment. time and stress management. solvingproblems creatively. motivation. giving feedback and developing others. Teambuilding and group dynamics. A history of leadership research. leadershipconcepts. characteristics. and principles.
BUS 295 Special Topics in Business Management. 1-6. Experimentalcourse development. Special topics in Business Management at the introductorylevel.
BUS 300 Business Career Planning. 1(1-0-0) . F. Preq: College ofManagement Majors must have passed Software Applications ProficiencyRequirement. Integration of work values. career interests. and skills andcorporate environments and career fields related to business management.Development of proactive plans and skills to enhance marketability forplacement into professional career paths inbusiness. Minimal fee assessed tocover cost of career tests administered during course.
BUS 305 Legal and Regulatory Environment. 3(3—0-0) . F.S. Preq:College of Management Majors must have passed Software ApplicationsProficiency Requirement. Introduction to contract. tort. property. and agencylaw. the judicial system. common law. statutory law. and constitutional law.Review and discussion of the major statutes affecting business includingantitrust. securities. employment. labor. environmental. international. andproduct safety laws.
BUS (EB) 310 Introduction to Entrepreneurship. 5(3-0-0) . F. S. Preq:Sophomore standing. Introduction to planning. formation. and management ofentrepreneurial ventures. Fundamental business concepts and managerial skillsapplied to entrepreneurial ventures. Course projects support experientiallearning of critical skills. Some individual off—campus travel is required.
BUS 311 Entrepreneurship Skills. 3(3-0-0) . F. S. Preq: Sophomorestanding. Identification. understanding of practice of skills necessary forentrepreneurial success including networking. negotiation. leadership.presentation. and resource management. Examine characteristics of successfulentrepreneurs through the use of articles. case studies. and individual studentresearch and presentations on the traits. styles. and attributes of successfulentrepreneurs. The course supports self-assessment with tools such aspersonality profiles and communication style profiles. Some individual off—campus travel is required.
BUS 320 Financial Management. 3(3-0-0) . F.S. Preq: ACC 210 and EC301 or ARE 201 or EC 205: College ofManagement Majors must have passedSoftware Applications Proficiency Requirement. Financial decision making bybusinesses. including capital structure and dividend decisions. capital budgetingand working capital management. Basic financial concepts such as risk andreturn measurement. portfolio theory and the Capital Asset Pricing Model.
BUS 330 Human Resource Management. 3(3-0-0) . F.S. Preq: BUS 201,Sophomore standing: College of Management Majors must have passedSoftware Applications Proficiency Requirement. The systematic principles formanaging the human resource component of organizations. Topics include:environmental influences on plamiing. recruitment. and selection; managingworkforce diversity; developing effectiveness and enhancing productivity;compensation. benefits. and security; and strengthening employee-managementrelations.
BUS 335 Organizational Behavior. 3(3-0-0) . F.S. Preq: 9 hrs. of socialscience or 6 hours of social science plus BUS 201: College of ManagementMajors must have passed Software Applications Proficiency Requirement.Survey of contemporary managerial applications for managing people inmodeln organizations. Topics include: motivation. group dynamics. teamdevelopment. ethics. communications. organizational politics. leadership.power. organizational development. organizational design and structure.Current managerial issues include total quality management and technologymanagement.
BUS (CSC) 340 Information Systems Management. 3(3-0—0) . F.S. Preq:All students must have passed Software Applications Proficiency Requirement.Fundamentals of information systems development and use in organizationalsetting. Primary topics: information systems (IS). concepts. hardware. software.telecommunications. database management. IS development. applications and



management in various business processes. global issues. security and ethicalchallenges.
BUS (EB, ST) 350 Economics and Business Statistics. 3(3-1-0) .F.S.Sum. Preq: MA 114: College of Management Majors must have passedSoftware Applications Proficiency Requirement. Introduction to statisticsapplied to management. accounting. and economic problems. Emphasis onstatistical estimation. inference. simple and multiple regression. and analysis ofvariance. Use of computers to apply statistical methods toproblemsencountered in management and economics.
BUS 360 Marketing Methods. 3(3-0-0). F.S. Preq: BUS 201. Sophomorestanding. College of Management Majors must have passed SoftwareApplications Proficiency Requirement. Examination of decisions affectingmarketing of goods and services in consumer. industrial and internationalmarkets. Emphasis on the role of marketing in a managerial context. Areasstudied include: the activities of marketing research. identification of marketingopportunities. and the development of marketing mix strategies including thedecisions concerning pricing. distribution. promotion and product design.
BUS 370 Operations Management. 3(3-0—0) . F,S. Preq: BUS 201. BUS(ST) 350; College of Management Majors must have passed SoftwareApplications Proficiency Requirement. Concepts in planning. controlling. andmanaging the operations function of manufacturing and service firms. Topicsinclude operations strategy. process choice decisions. forecasting. productionplanning and control. and trends in operations management. Common tools forinformed decision—making in these areas.
BUS (PRT) 406 Sports Law. 3(3-0-0) . F. Preq: Junior standing.Fundamental principles of law. especially tort and contract law. applied tosports situations. Analysis of liability of sports personnel in various rolesincluding participant. coach. promoter. trainer. and official. Analysis ofcommon law court decisions in sports contexts as well as key state and federalstatutory legislation such as civil rights and antitrust.
BUS 412 Finance and Accounting for Entrepreneurs. 3(3-0—0) . S. Preq:BUS 310: BUS 311 .' Junior standing. Coreq: BUS 413. Financial planning fornew ventures including financial reporting conventions and projection of criticalfinancial amounts for new ventures. Introduction to fundamental accounting andfinance concepts applied in the context of entrepreneurial ventures. Topicsinclude projection of revenues. expenses. capital expenditures. cash flows. andbalance sheet amounts; and the creation of pro—forma financial statements.Individual student projects integrate financial projections and pro—formafinancial statements with the preparation of a complete business plan. Someindividual off—campus travel is required.
BUS 413 New Venture Planning. 3(3-0—0) . S. Preq.‘ BUS 310 and BUS311 or BUS Majors or ACC Majors, Junior standing. Coreq: BUS 412.Developing the business plan for a new venture and the entrepreneurial processof executing the first phases of new venture creation. Topics include ideaconception. entrepreneurship. business planning. market research.entrepreneurial opportunitiesand strategies. Emphasis is placed on high growthbusiness opportunities. The final deliverable is a complete business plan for ahigh growth venture and formal presentation of the plan to mock investors.Some individual off—campus travel is required.
BUS 419 Entrepreneurship Practicum. 3(1-7—0) . F, S. Preq: NewVenture Planning (BUS 413); Finance and Accountingfor Entrepreneurs (BUS413) ; Junior standing. Application of entrepreneurship skills and knowledge toplan an entrepreneurial venture envisioned by the student. This course is thecapstone course for the Minor in Entrepreneurship. The final deliverableincludes an evaluation of the project and a formal presentation that includes asummary of the work completed and the implications of that work eachstudent's project. Some individual off-campus travel is required.
BUS 420 Financial Management of Corporations. 3(3-0-0) . F.S. Preq:BUS 320. BUS(ST) 350. Advanced theory and practice of corporate financialmanagement. Techniques for evaluating alternative investment. financing.capital structure. and dividend policy decisions. International aspects ofcorporate financial management. Use of personalcomputers in applyingfinancial management theory to common financial problems.
BUS 422 Investments and Portfolio Management. 3(3-0-0) . F.S. Preq:BUS(ST) 350 or ST 311. and BUS 320. Analysis of the investment process.dichotomized into security analysis and portfolio management. Backgroundinformation on financial assets. securities markets. and risk—return concepts.Analysis of valuation theory and techniques. modern portfoliotheory andportfolio performance.

BUS 425 Advanced Personal Financial Management. 3(3-0-0) . F.S.Preq: BUS 320. Detailed economic. financial and legal analysis of riskmanagement. retirement planning. nontraditional investments. estate planning.Strong emphasis on professional financial planning for those interested inpersonal finance as a career. Directly applicable for needs of small business.
BUS 426 International Financial Management. 3(3-0-0) . S. Preq: BUS320. BUS 350. Foreign exchange markets and their implications for direct andportfolio investment abroad. International capital markets. Multinationalcompany exchange rate exposure measurement and management. Techniquesand instruments of financing international trade and investment. Multinationalcapital budgeting and capital cost measurement. Techniques of inteinationalcash management. Credit for both BUS 426 and EC 449 not allowed.
BUS 432 Industrial Relations. 3(3—0-0) . F.S. Preq: EC 201, BUS 330. Therole of collective bargaining in the labor market. Determinants of the pattern ofunion membership today and its growth rate. The objectives and tactics of bothlabor and management within public policy guidelines. Analysis of the impactof unions on job security. productivity. and compensation.
BUS 434 Compensation Systems. 3(3—0-0) . F.S. Preq: BUS 330.Compensation philosophy. strategy. and policy. Earnings. individual and groupincentive plans. voluntary and mandated benefits. Legal. regulatory. economic.and strategic issues affecting compensation and benefits. Strategies fordeveloping the structure and level of compensation to enhance organizationalperformance.
BUS 435 Leadership and Management. 3(3—0-0) . F,S. Preq: BUS 330.Development of leadership and management skills for organizational settings.Self—awareness: interpersonal needs. attitudes toward change; cognitive styles.ethics and values; listening; communicating; interviewing; time and stressmanagement; creativity and managing creativity. Team building and groupdynamics. Leadership and followership: theory and case studies (Churchill.Antigone; Hem‘y V; Machiavelli); the use of power and authority; women andleadership the use of language in leadership embodiment of leadership traits;effective traits and characteristics of great leaders.
BUS 436 Training, Development and Performance Management. 3(3-0-0) . F. S. Preq: BUS 330. Training. development and performance managementfunctions in organizations. Needs assessment. legal issues. training programdesign. leaming. training methods. transfer of training. effectiveness and utilityof training programs. executive development. criteria development forperformance appraisal. validation. instrumentation. sources. accuracy. andfeedback.
BUS 438 Staffing. 3(3-0-0) . F,S. Preq: BUS 330. Staffing of contemporaryorganizations including strategic and environmental influences on: HRplanning. job analysis. measurement. recruitment. assessment and selection.decision making. employment. and termination. Considerable emphasis onemployment and labor recruitment. assessment and selection. decision making.employment. and termination. Considerable emphasis on employment andlabor legislation.
BUS 440 Database Management. 3(3—0-0) . F.S. Preq: BUS 340. Thefundamentals of database management within business applications. Datastructures. user requirements. structured query language. query by example.application development. user interface design.
BUS 441 Business Data Communications and Networking. 3(3-0-0) .F.S. Preq: BUS 340. The fundamentals of computer networking and the use ofcomputer networks in business applications. Client—server networks.architecture. network hardware and software. key issues in networkmanagement. network security. and the fundamentals of datacommunications.
BUS 442 Information Systems Development. 3(3-0-0) . F.S. Preq: BUS440. Concepts and skills necessary for developing information systems to aid inmanagerial decisions. Hands—on experience with development theory andconcepts; objected-oriented design concepts. graphical user interface designconcepts. algorithm designconcepts. and data structures.
BUS 449 Information Technology Capstone. 3(0-10-0) . S. Coreq: BUS442. This is a completely project-oriented course. Students will work on realapplications for national or local firmts) to solve $live$ IT problems. Studentswill work in teams to develop client deliverables and present their final work toan appropriate industry-based management team. Field trips and/or outside classactivities (including client/consultant work) are a major part of this course.Students who are unable to participate in these types of events should not enrollin this course.



BUS 455 Quantitative Methods for Management. 3(3-0-0) . S. Freq: EC201 or ARE 201. and BUS(‘ST) 350. Formulation and use of quantitativetechniques for analyzing management problems. Linear programming. decisionmaking under uncertainty and forecasting methods applied to problems inoperations management. marketing. finance. human resource management.accounting. other areas. Use of computer software.
BUS 462 Marketing Research. 3(3-0-0) . F.S. Freq: BUS 360 andBUS(ST) 350. The use. collection. organization and analysis of informationpertinent to marketing decisions. Use of qualitative and quantitative data in thesolution of specific marketing problems.
BUS 463 Retail Management. 3(3-0-0) . F. S. Freq: BUS 360. Analysis ofconcepts. issues. and methods involved in marketing products and services tothe end consumer. Emphasis on the creation of new retail concepts andmanaging multiple retail channels. including the electronic channel.
BUS 464 International Marketing. 3(3-0-0) . S. Freq: BUS 360. Analysisof concepts. issues. and methods involved in marketing of products acrossnational boundaries. Emphasis on distinctive opportunities and constraints inthe international environment. international marketing strategies. andinternational marketing management techniques.
BUS 465 Integrated Marketing Coimnunications Management. 3(3-0-0). F,S. Freq: BUS 360. Development of marketing communication theory andexploration of integrated marketing communication ([MC) practice. Topicsinclude: [MC planning. management and budgeting; [MC strategy developmentand execution; media strategy and research; advertising research; ethical andlegal issues; creativity; [MC ideation. campaign development; and campaignpresentation. This is partially web—based course.
BUS 466 Personal Selling. 3(3-0-0) . F.S. Freq: BUS 360. Careers andprofessionalism in business—to—business marketing. Buying behavior. sellingprocess. and relationship marketing. Sales and self management.
BUS 469 Integrated Marketing Communication Project. 3(3-0-0) . S.Freq: BUS 360 and either BUS 462 or BUS 465. Development of an IntegratedMarketing Communications (IMC) project. including marketing research.marketng and [MC planning. media planning. budgeting. creative strategydevelopment, creative production. plansbook writing and filial competitivepresentation to marketing communications professionals.
BUS 472 Operations Planning and Control Systems. 3(3-0-0) . F. Freq:BUS 70. Design and management of operations planning and control systemsfor manufacturing and service firms. Forecasting. capacity management.production and work force scheduling. project management. just—in—time andtime—based competition. the impact ofinformation technologies on planning andcontrol systems.
BUS 473 Supply Chain Management. 3(3-0-0) . S. Freq: BUS 370.Purchasing. materials management. and logistics. Purchasing systems. supplier—based strategies. price—cost management. value analysis. Inventory strategies.quantity and quality decisions. materials planning. Logistics strategies forservices and manufacturing.
BUS 474 Logistics Management. 3(3-0-0) . F. S. Freq: BUS 370.Management of physical flows of goods between firms. management ofinventories that support those flows. and assessment of the effects of freighttransportation choices on these management activities. A variety of conceptualframeworks and quantitative tools are used to formulate the basis for effectivelogistics decision making and relate those decisions to broader issues inmanaging the entire supply chain and fulfilling the strategic objectives of a firm.A nominal fee for simulation software may be required.
BUS 478 Business Process Management. 3(3-0-0) . F. Freq: BUS 370.Major tools. techniques. and strategies used for designing and improvingbusiness processes. including process mapping. process analysis. continuousprocess improvement tools and techniques. strategies for process design. andprocess reengineering.Major group project in process analysis andimprovement.
BUS 480 Business Policy and Strategy. 3(3-0—0) . F.S. Freq: BUS 305.320. 360. BUS(ST) 350. Comprehensive analysis of administrative policy-making from the point of view of the general manager. Integration ofperspectives from marketing. finance. and other functional areas ofmanagement. Use of case analyses and written reports to develop decisionmaking skills.
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BUS 483 Entrepreneurship. 3(3-0-0) . F.S. Freq: Junior standing.Elements and application of the entrepreneurial process. Entrepreneurship.business planning. entrepreneurial opportunities and strategies. structuring andfinancing a venture. managing growth and risk. and intrapreneurship.Development of business plan.
BUS 495 Special Topics in Business Management. 1-6. Presentation ofmaterial not normally available in regular course offerings. or offering of newcourses on a trial basis.
BUS 498 Independent Study in Business Management. 1-6. F.S.Smn.Detailed investigation of topics of particular interest to advancedundergraduates under faculty direction on a tutorial basis. Credits and contentdetermined by faculty member in consultation with Department Head.

CEFreq: CSC 112 or 114. Coreq: ST 370. Plane surveying. topographicalsurveying. horizontal and vertical curves. topographic surveys. constructionsurveys. earthwork. route surveying. Use of computers to adjust measuredquantities. to calculate coordinates and areas. and to locate points for design

200 Civil Engineering, Measurements, and Surveys. 3(2-3-0) . S.

grades and planned roadways. Mathematical topics for surveyng andconstruction including probability. error and precision; matrix operations;allocation theory; linear programming; network analysis; and constraint basedoptimization.
CE 201 Civil Engineering Measurements and Surveys. 2(1-5-0) . F.S.Freq: CSC 112 or 114: CC 101 or 120. Coreq: ST 370. Plane surveying.topographical surveying. horizontal and vertical curves. topographic surveys.construction surveys. earthwork. route surveying, Use of computers to adjustmeasured quantities. to calculate coordinates and areas. and to locate points fordesign grades and planned roadways. Credit will not be given for both CE 200and CE 201
CE 203 Global Positioning and Geographical Information SystemsApplications. 1(1-0-0) . F. Freq: GC 120 .' CE. CEM. ENE. or BE Majors.Coreq: ST 370. Applications of global positioning systems and geographicalinformation systems to civil engineering projects. Brief coverage of thefundamental concepts of the systems. Selection of hardware and softwareappropriate for applications. Relevant analysis tools and databases.
CE 213 Introduction to Mechanics. 3(3—0-0) . F,S,Sum. Freq: FY 205.Coreq: MA 242. Study of the state of rest or motion of bodies subjected to theaction of forces. Properties of force systems. free body diagrams. concepts ofequilibrium. kinematics of particles. Newton's laws. conservational principles ofenergy of momentum in mechanics. mechanical vibrations. Not for CEdepartment majors.
CE 214 Engineering Mechanics-Statics. 3(3-0—0) . F,S,Sum. Freq: FY205. Coreq: MA 242. Basic force concepts and equilibrium analysis; distributedforces; centroids; moments of inertia; application to structural elements.
CE 215 Engineering Mechanics-Dynamics. 3(3—0—0) . F,S.Snm. Freq:Grade of C or better in CE 214, MA 242. Kinematics and kinetics of particles;mass flow; vibrations; plane kinematics and kinetics of rigid bodies; selectedtopics from three—dimensional rigid body dynamics. and orbital motion.
CE 261 Construction Engineering Systems. 3(3-0-0) . S. Freq: CEMMajors and Management Majors. Coreq: ST 3 70. Introduction to engineeringeconomy. and principles and techniques of optimization for ConstructionEngineering and Management. including risk assessment. Credit may not bereceived for both CE 261 and CE 375.
CE 280 Principles of Environmental Engineering. 3(3-0—0) . F. Freq:Matriculation into ENE. MA 241. Grade of C or better in CH 201. Coreq: BIO125. Emphasis on types of pollutants and their fate and effect in theenvironment. Environmental chemistry and microbiology; ecology; waterquality in lakes. streams. subsurface environments. and other natural systems;public health issues and hazardouswaste management.
CE 297 Current Topics in Civil Engineering. 1-4. F, S, Sum. Presentationof material not normally available in regular course offerings. or offering ofnew courses on a trial basis. Credits and content determined by faculty memberin consultation with Department Head.



CE 305 Traffic Engineering. 3(3-3-0) . F,S. Freq: CE 215 and ST 370.Integrated approach to planning. design. and operation of transportation systemswith an emphasis on highway and street systems. Roadway design. trafficoperations and performance. and control systems.
CE 313 Mechanics of Solids. 3(3-0-0) . F.S.Smn. Freq: Grade of C orbetter in CE 214. MA 242. Elementary analysis of deformable solids subjectedto force systems, Concepts of stress and strain; one. two and three—dimensionalstress—strain relationships for the linear elastic solid, Statically determinate andindeterminate axial force. torsion and bending members. Stress transformations.pressure vessels. combined loadings. Introduction to column buckling.
CE 324 Structural Behavior Measurement. 1(0-3-0) . F.S. Freq: CE 215:Grade of C or better in CE 313. Theory and application of strain, displacement,and acceleration measurements. Verification of structural theories. ErrorAnalysis. Bending of determinant and indeterminate beams, twisting of circulartubes, buckling of columns, and Vibration of shear buildings.
CE 325 Structural Analysis I. 3(3-0-0) . F,S. Freq: CSC 116: Grade of C-or better in CE 313. Analysis of determinate and indeterminate bars, trusses,beams and frames using the matrix displacement method. Qualitative deflectedshapes and shear and bending moment diagrams. Computer implementation ofanalysis procedures using MATLAB and commercial structural analysissoftware.
CE 327 Reinforced Concrete Design. 3(3—0-0) . F,S,Sum. Freq: Grade ofC or better in CE 313; CE 332. Behavior, strength, and design of reinforcedconcrete members subjected to moment, shear. and axial forces. Introduction tothe design of reinforced concrete structures.
CE 332 Materials of Construction. 3(2-3-0) . F.S. Freq: MSE 200; CSC112 or 114: Junior standing in CE. Manufacture and properties of mineral andbituminous cements and mineral aggregates, Mechanical properties anddurability of portland cement concrete. bituminous mixtures. masonry units.timber products. and miscellaneous construction materials. Materials testing.
CE 342 Engineering Behavior of Soils and Foundations. 4(3»2-0) .F,S.S1¢m. Freq: CE 313. Coreq: CE 382. Description. identification, andengineering classification of soils. The basic principles and mechanics of flowof water through soils, deformation and strength of soils. and the processes ofconsolidation and compaction. Effective stress concepts. stress and settlementanalyses. and evaluation of shear strength. Methods of analysis andgeotechnical engineering design concepts.
CE 367 Mechanical and Electrical Systems in Buildings. 3(3-0-0) . S.Freq: CE 382. Introduction to mechanical and electrical systems in buildingconstruction. Includes HVAC, lighting and electrical systems, focusing ondesign concepts, equipment application and design of the construction processfor modern building systems.
CE 373 Fundamentals of Environmental Engineering. 3(3-0-0) . F,S.Preq: Grade of C— or better in CH 201 0r BIO 181. Coreq: CHE 205 or CE382. Overview of contaminants in water. air and terrestrial environments.Effect of human activity on environmental quality and regulatory standards.Environmental chemistry and microbiology. Introduction to water andwastewater treatment. air qualitycontrol, solid and hazardous wastemanagement.
CE 374 Environmental Engineering Laboratory. 2(1-4-0) . F. Freq:Junior Standing in ENE, C or better in CE 373, CH 220 or CH 221.Experimental techniques for the analysis of water and wastewater qualityparameters; inteipretation of the status of the environment based onmeasurements such as acidity. alkalinity. Solids. DO. BOD. COD, plate countsand volatile organics.
CE 375 Civil Engineering Systems. 3(3—0-0) . F.S. Freq: CSC 112 or 114.Coreq: MA 341 or MA 305. A broad perspective. systematic approach to civilplanning. analysis. evaluation and design for large scale projects inconstruction. structures. transportation. water resources and other civilengineering areas.
CE 381 Hydraulics Systems Measurements Lab. 1(0-3-0) . F.S.Smn.Coreq: CE 382. Introduction to experimental techniques for the analysis ofhydraulic systems; measurement of viscosity. fluid pressures. velocitydistributions. flow rates; investigations into the friction, momentum transfer,and turbulence on fluid flow.
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CE 382 Hydraulics. 3(3-0—0) . F,S. Freq: CE 214. Junior standing in CE,CEM. ENE. BE. orBME. Coreq: MA 341. MA 305. or ST 370. Fluid properties;mass. energy and momentum conservation laws; dimensional analysis andmodeling; laminar and turbulent flows; surface and form resistance; flow inpipes and open channels; elementary hydrodynamics; fluid measurements;characteristics of hydraulic machines.
CE 383 Hydrology and Urban Water Systems. 3(3-0—0) . F,S. Freq:Grade of C or better in CE 382 .' For CE. ENE, and CEM Majors. Study ofengineering hydrology and design of elements of urban stormwater systems.Commonly encountered applications in urban stormwater management. floodcontrol and groundwater engineering. Familiarization with effects of watersheddevelopment onquantity and quality of streamflow.
CE 400 Transportation Engineering Project. 3(1-4-0) . S. Freq: CE 305and CE 375. Integrated team approach to design of major transportationengineering projects. Professional topics in transportation engineering practice.
CE 401 Transportation Systems Engineering. 3(3-0—0) . F,S. Freq: CE305. Multi—modal transportation systems; railroads. airports, highways. andother modes. Planning, analysis, and design. Fundamental concepts; supply,demand. flows, impacts, and network optimization.
CE 413 Principles of Pavement Design. 3(3-0—0) . S. Freq: CE 332, CE342. Basic principles of analysis, design and performance of highway andairport pavements with critical evaluation of current design and maintenancestrategies.
CE 420 Structural Engineering Project. 3(2-2—0) . F,S. Freq: CE 327, CE375 and CE 426. Coreq: CE 425. Planning. analysis and design of completestructural systems composed of steel and reinforced concrete. Professionaltopics in structural engineering practice.
CE 421 Structural Engineering Senior Project - Bridge Design. 3(2-2-0). F. Freq: CE 327. CE 426. Coreq: CE 425. This structural engineering seniorproject course covers the fundamentals of bridge analysis and design includingconceptual design. superstructure analysis. AASHTO-LRFD bridgespecifications. flat slab bridge design. pre—stressed concrete bridge design. strutand tie modeling. column design. and foundations. A series of three bridges willbe designed including a cable stay or suspension pedestrian bridge. flat slabbridge. and girder bridge. At the conclusion of the course. students will be ableto analyze and design simple. but complete concrete bridge structures,
CE 425 Structural Analysis II. 3(3-0-0) . F. Freq: CE 325. Analysis ofbeam, 2D and 3D truss, 2D and 3D frame and plane strain structures using thematrix displacement method. Introduction to the finite element method ofanalysis by deriving the element stiffness matrices using Virtual Work. Beamand frame elements include shearing deformation and geometric stiffnesseffects. Computer implementation of analysis procedures using MATLAB andcommercial structural analysis software. Modeling issues includingconvergence, symmetry and antisymmetry. Introduction to structural dynamics.Credit not given for both CE 425 and CE 525.
CE 426 Structural Steel Design. 3(3-0-0) . F,S,Smn. Freq: CE 325.Design and behavior of structural steel members and their connectionssubjected to moment, shear, and axial forces. Introduction to the design of steelstructures.
CE (MEA) 435 Engineering Geology. 3(3—0—0) . S. Freq: MEA 101 andJunior standing in colleges of Agriculture and Life Sciences, Engineering,Natural Resources. Physical and Mathematical Sciences or Textiles.Application of both geology and geotechnical engineering to engineeringprojects. Illustrations of relevant materials properties and techniques utilized indescribing subsurface conditions.
CE 440 Geotechnical Engineering Project. 3(1-4-0) . F. Freq: CE 342.CE 3 75. Integrated team approach to design of building foundations involvingsite selection. analysis and design of shallow and deep foundations.establishment of performance criteria. economic analysis. identification ofpotential construction problems andmatters regarding professional practice andethics.
CE 443 Seepage, Earth Embankments and Retaining Structures. 3(3-0-0) . F,S. Freq: CE 342 and CE 375. Review of shear strength concepts; groundwater hydraulics; slope stability; lateral earth pressure problems; placement offills.
CE 463 Construction Estimating, Planning, and Control. 3 2—2—0) . F.Freq: CE 261. Overview of the construction industry; life cycle of construction



projects. work breakdown structure. activity cost and time estimation.computerized planning and scheduling methods. resource leveling. time—costtradeoff; computerized cost estimating. bidding and negotiation strategies; andcost/schedule control systems.
CE 464 Legal Aspects of Contracting. 3(3-0-0) . F. Freq: Senior standingin CE, CEC, or CEM. Legal aspects of contract documents. drawings andspecifications; owner—engineer—constructor relationships and responsibilities;bids and contract performance. Labor laws; goveinmental administrative andregulatory agencies; torts; business organizations; ethics and professionalism.
CE 465 Construction Equipment and Methods. 3(3-0-0) . S. Freq: ST370: CE 215. Coreq: CE 261 or equivalent. Study of construction operations asdynamic production processes. Utilization of equipment and other resources toachieve highest levels of productivity. safety. and quality. Covers a wide rangeof traditional and state—of—the—art construction methods.
CE 466 Building Construction Engineering. 3 2—2—0) . F. Coreq: CE 327.Construction processes for buildings and other structures including codes andstandards. structural and architectural components and systems. form work andbracing design. erection and assembly methods.
CE 469 Construction Engineering Project. 3(1—6-0) . F,S. Freq: CE 463,Last semester in CEM. Coreq: CE 464. Capstone course involving integratedteam approach in the design of the construction process. utilizing computerizedtools for cost estimation. planning. scheduling. process design, and managementof two construction projects. Each student also selects an individual project.Lecture topics include: ethics. professionalism, marketing. bid presentations.business planning. finance. and other appropriate topics by guest speakers fromindustry.
CE 470 Physical Processes of Environmental Engineering. 3(3-0-0) . S.Freq: CE 280. CHE 225 and Grade ofC or better in CE 382. Coreq: CE 381.and MAE 301 or CHE 315. The fundamentals of physical processes of mass.momentum and energy transfer in fluid systems as applied to environmentalengineering. Examples drawn from wastewater treatment. air pollution. surfaceand groundwater pollution. and solid and hazardous waste.
CE 476 Air Pollution Control. 3(3-0-0) . F. Freq: CE 373, CE 375, MAE301. ST 370: or CHE 450(CHE Majors). Coreq: ST 370 or CHE 450.Introduction to air pollution control fundamentals and design. Fundamentalsinclude the physics. chemistry and thermodynamics of pollutant formation.prevention and control. Design will include gas treatment. processmodification. and feedstock modification. Pollutants to be addressed includesulfur dioxide. nitrogen oxides, particulate matter. volatile organic compounds.hydrocarbons, and air toxics. Credit for both CE 476 and CE 576 will not beglven.
CE 477 Principles of Solid Waste Engineering. 3(3-0-0) . S. Freq: CE373, CE 375, CE 382. Coreq: CE 342. Solid waste management includinggeneration, storage, transportation. processing. land disposal and regulation.Processing alternatives including incineration and composting. Integration ofpolicy alternatives with evaluation of engineering decisions.
CE (MEA) 479 Air Quality. 3(3—0-0) . S. Freq: CE 373,CE 382; or CHE311(CHE Majors); or MEA 421 (MEA Majors). Coreq: ST 370; ST 380 (MEAMajors). Introduction to: risk assessment. health effects. and regulation of airpollutants; air pollution statistics; estimation of emissions; air qualitymeteorology; dispersion modeling for non—reactive pollutants; chemistry andmodels for tropospheric ozone formation; aqueous—phase chemistry. includingthe $acid$ rain: problem; integrated assessment of air quality problems; and thefundamentals and practical aspects of commonly used air quality models. Creditis allowed only for one of CE/lVfEA 479 orCE/MEA 579.
CE 480 Water Resources Engineering Project. 3(1-4-0) . S. Freq: CE375 and Grade of C or better in CE 382 and CE 383. Engineering design ofselected projects in water resources engineering involving interactions withother scientific and engineering disciplines. Discussion of ethical conduct andprofessional engineering practice. Projects will include site work. stormdrainage. water supply. water transmission and water-quality issues.
CE 481 Environmental Engineering Project. 3(1-4-0) . S. Freq: CE 374.375. 383. 484. Coreq: Two of: CE 476. 477. 479, 488. Engineering design ofselected projects in environmental engineering involving interactions with otherscientific and engineering disciplines. Discussion of ethical conduct andprofessional engineering practice.
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CE 484 Water Supply and Waste Water Systems. 3(3-0-0) . F. Freq: CE373, CE 382. Elements of the design of water supply and wastewater disposalsystems.
CE 487 Introduction to Coastal and Ocean Engineering. 3(3-0-0) . S.Freq: Senior standing and CE 382. Introduction to the analysis of civilengineering projects in the ocean and along the coastline. Basic wavemechanics. tides. and ocean dynamics as applied to the understanding ofcoastal erosion control and other marine problems. An optional two—day fieldtrip to the North Carolina Outer Banks at a nominal student expense is a regularfeature of the course.
CE 488 Water Resources Engineering. 3(3-0-0) . S. Freq: CE 375.Coreq: CE 383. Extension of the concepts of fluid mechanics and hydraulics toapplications in water supply, water transmission. water distribution networksand open channels to include water—supply reservoirs. pump and pipe selection,determinate and indeterminatepipe networks. and analysis of open channelswith appurtenances.
CE 497 Current Topics in Civil Engineering. [-4. F,S,Smn. Presentationof material not normally available in regular course offerings or offering of newcourses on a trial basis. Credits and content determined by faculty member inconsultation with the Department Head.
CE 498 Special Problems in Civil Engineering. [-4. F,S. Freq: Seniorstanding. Directed reading in the literature of civil engineering. introduction toresearch methodology. seminar discussion dealing with special civil engineeringtopics of current interest.

CH 100 Chemistry and Society. 4(4-0-0) . F.S,Sum. Awareness andunderstanding of chemistry in everyday life for the non—science student. Non-mathematical treatment of essential fundamental concepts. Emphasis onpractical applications of chemistry to consumer affairs. energy. medicine. food.sports. and pollution. Credit is not allowed for CH 100 if student has prior creditfor CH 101.
CH 101 Chemistry - A Molecular Science. 3(3-1-1) . F, S,Smn. Freq: OneYear of High School chemistry or completion of CH 111 with grade of C— orbetter: and eligibility for MA 107. Coreq: CH 102. A fundamental study ofmolecular bonding. structure. and reactivity. Principles of atomic structure.ionic and covalent bonding. reaction energetics. intermolecular forces.precipitation reactions. acid/base reactions, oxidation/reduction processes. andintroductions to organic and inorganic chemistry.
CH 102 General Chemistry Laboratory. 1(0-2-0) . F,S,Sum. Coreq: CH101. Laboratory experience to accompany CH 101. Introduction to basiclaboratory equipment and skills.
CH 108 Computer Applications in Chemistry II. 1(0—3—0) . S. Freq: CH106, CH Majors. Coreq: CH 201. A supplement to CH 202 laboratory. forchemistry majors. The use of computers in mathematical modeling of chemicalconcepts; applications of computer graphics to structure drawing, molecularmodeling, and scientific illustration.
CH 111 Preparatory Chemistry. 3(3—0-0) . F,S. Preparation for CHlOl.Review of main topics from high school emphasizing nomenclature,vocabulary. the periodic table and problem solving. Emphasis on mathematicalskills. data handling. reaction types. stoichiometry and solutions. Credit for CH111 is not allowed if a student has prior credit in CH 101. Credit for CH 111does not count towards graduation for students in curricula that require CH 101.
CH 201 Chemistry - A Quantitative Science. 3(3-0»1) . F,S.Smn. Freq:CH 101 with grade C— or better and eligibility for MA 121 or higher. Coreq:CH 202. Detailed quantitative aspects of solutions. solution stoichiometry.thermodynamics. chemical equilibrium. acid—base equilibria. solubilityequilibria. electrochemistry. chemical kinetics. and nuclear chemistry.
CH 202 Quantitative Chemistry Laboratory. [(03-0) . F,S.Snm. Freq:CH 101. CH 102. Coreq: CH 201. Laboratory experience to complement CH201. Experimental exploration of thermodynamic. kinetic. and electrochemicalbehavior.
CH 211 Analytical Cllemistry I. 3(3—0—0) . S. Freq: CH 108. Coreq: CH212 and FY 208. Methods of quantitative analysis based on solution chemistry.potentiometry. coulometry. chromatography. and molecular absorption and



fluorescence spectroscopy. Statistics of measurement precision. Credit notallowed for both CH 211 and CH 315.
CH 212 Analytical Chemistry Laboratory 1. 1(0-3-0) . S. Coreq: CH211. Laboratory experiments in volumetric analysis. ion selective electrodes.potentiometry. molecular absmption and fluorescence spectroscopy. acid/basechemistry. and computer applications. Precision. accuracy. and statisticalanalysis emphasized.
CH 220 Introductory Organic Chemistry. 4(3-3-0) . F.S.Sum. Freq:Completion of CH 101 with a grade of C- or better. A one—semester course inthe fundamental principles of organic chemistry. Preparation. reactions. andphysical properties of alkanes. cycloalkanes. alcohols. alkyl halides. aromaticcompounds. aldehydes. ketones. organic acids. acid derivatives. and amines.Credit is not allowed for both CH 220 and CH 221.
CH 221 Organic Chemistry I. 4(3—3-0) . F,S,Sum. Freq: CH 101. Firsthalf of two—semester sequence in the fundamentals of modern organicchemistry. Structure and bonding. stereochemistry. reactivity and synthesis ofcarbon compounds. Detailed coverage of aliphatic hydrocarbons. alcohols.ethers. and alkyl halides. Introduction to spectral techniques. Credit is notallowed for both CH 220 and CH 221.
CH 223 Organic Chemistry II. 4(3-3—0) . F,S.Smn. Freq: CH 221. Secondhalf of a two—semester sequence in modern organic chemistry. Continuation ofmechanistic approach to reactions and synthesis of organic compounds.Detailed coverage of carbonyl compounds (aldehydes. ketones. acids). aromaticchemistry and amines. Spectral techniques employed throughout.
CH 230 Computational Chemistry Lab I. 1(0-2-0) . F. Freq: CH 221.Coreq: MA 242. An introduction to computational methods in the chemicalsciences. A quantitative introduction to inter— and intramolecular forces in gasand condensed phases. Potential energy surfaces of molecules and chemicalreactions. First of a two—semester sequence.
CH 232 Computational Chemistry Lab II. [(02-0) . S. Freq: CH 221.Coreq: MA 241. An introduction to computational methods in the chemicalsciences. A computer—based introduction to quantum mechanics. includingatomic and molecular orbitals and molecular orbital theory with applications toinorganic chemistry.
CH 295 Special Problems in Chemistry. 1-3. F.S.Sum. Special topics inchemistry at the early undergraduate level. Trial offerings of new orexperimental courses in chemistry.
CH 315 Quantitative Analysis. 4(3—3-0) . F.S,Smn. Freq: CH 201.Fundamental principles and modern techniques of chemical analyses:spectrochemical. electrochemical. volumetric and chromatographic methods ofanalysis. modern chemical instrumentation. and interpretation of data. Credit isnot allowed for both CH 211 and CH 315.
CH (MEA) 323 Earth System Chemistry. 3(3—0-0) . S. Freq: CH 201.Coreq: BIO 125 or any MEA course. Chemistry of the earth with an emphasison the interactions of the biosphere. geosphere and atmosphere. The origin andchemical evolution of the solar system. chemical cycles in the environment. andthe impact of man on biogeochemical processes.
CH 331 Introductory Physical Chemistry. 4(3-1—0) . F.S.Sum. Freq: CH201/202; MA 231 or 241, PY 205 0r PY 211. Fundamental physiochemicalprinciples including chemical thermodynamics. physical and chemicalequilibrium. electrochemistry and reaction kinetics. For students requiring onlya single semester of physical chemistry.
CH 401 Systematic Inorganic Chemistry I. 3(3-0-0) . F.S.Smn. Freq: CH201. Descriptive chemistry of the elements with particular attention to theirreactions in aqueous solution. Emphasis on the chemistry of the main groupelements and the periodicity of their chemical properties. Introduction totransition element and coordination chemistry. Major paper required.
CH 402 Inorganic Chemistry Laboratory. 1(0-3—0) . F.S. Freq: CH 401.A laboratory program that builds on the knowledge gained in CH 401. for B.S.chemistry majors. Synthesis and characterization of transition metal complexes.including inert atmosphere and high temperature techniques. and spectroscopicand magnetic measurements.
CH 403 Systematic Inorganic Chemistry H. 3(3-0-0) . F,S. Freq: CH401. CH 431. Development and application of theoretical principles to thestructure and energies of inorganic substances. Particular attention to thechemistry of coordination compounds of the transition elements. Special

applications to bioinorganic chemistry.organometallic chemistry. and inorganicsolid state chemistry.
CH 415 Analytical Chemistry II. 3(3-0-0) . F. Freq: CH 211 or CH 315or TC 412. Coreq: CH 416. CH 433. Methods of quantitative analysis based onelectronic instrumentation. Signal processing and electronics. spectroscopy(atomic. x-ray fluorescence. infrared/Raman. surface). voltammetry.chromatography (gas. liquid). mass spectrometry as well as chemicaltransducers and statistical methods of data handling.
CH 416 Analytical Chemistry Laboratory. 1(0»3-0) . F. Coreq: CH 415.Experiments in spectroscopy. electrochemistry. chromatography andelectronics; computer applications to experimental design and data smoothing.

'17?CH 428 Qualitative Organic Analysis. 3(1—6—0) . F,S. Freq: CH 2-..Introduction to organic chemistry research techniques and to the systematicidentification and separation of organic compounds. Application of bothphysical and chemical procedures. Experimental and research techniquesincluding infrared and nuclear magnetic spectroscopy. chemical classificationtests. and the preparation of derivatives.
CH 431 Physical Chemistry I. 3(3—1-0) . F.S,Sum. Freq: CH 201 , MA242, FY 203 or 208. Coreq: MA 341. An intensive study of physical chemicalprinciples including states of matter. classical thermodynamics. physical andchemical equilibria. and electrochemistry.
CH 433 Physical Chemistry II. 3(3—1-0) . F,S,Smn. Freq: CH 431, MA341. An intensive study of physical chemical principles including molecularspectroscopy. statistical thermodynamics. reaction kinetics. kinetic theory. andtransport properties. Credit may not be claimed for both CH 433 and CH 437.
CH 434 Physical Chemistry Laboratory. 3(1-4-0) . F.S. Freq: CH 211 orCH 315 or TC412 .' CH 431. Coreq: CH 433. A project-oriented course toacquaint students with modern physical chemistry laboratory techniques.Experiments in chemical thermodynamics. kinetics. molecular structure andspectra.
CH 435 Introduction to Quantum Chemistry. 3(3-0—0) . F. Freq: CH431. An introduction to the basic principles of quantum theory and itsapplication to atomic and molecular structure and spectroscopy.
CH 437 Physical Chemistry for Engineers. 4(4-0—0) . F.S. Freq: FY 208.CHE 315. MA 341. Selected physiochemical principles including quantumtheory. spectroscopy. statistical thermodynamics. and rates of chemicalreactions. Credit may not be claimed for both CH 433 and CH 437.
CH 441 Forensic Chemistry. 3(3—0-0) . S. Freq: CH 223. CH 201.Chemical identification (recognition). and chemical separation techniques(identification) used to demarcate class and individual characteristics relevant inlegal claims.
CH 442 Advnanced Synthetic Techniques. 3(1-6-0) . F. S. Freq: CH 223.Coreq: CH 401. An advanced laboratory class in the synthesis. separation andcharacterization of organic. inorganic. and polymeric materials. Techniquesinclude reactions under inert atmosphere. column chromatography. fractionaldistillations. NMR spectroscopy. and other advanced procedures. Scientificwriting is emphasized.
CH (TC) 461Freq: CH 223. Formation and properties of fiber forming polymers. Step growth and chaingrowth polymerization. Survey of formation techniques for man—made fibers.Relationship between chemical structure and physical properties of natural andman—made fibers.

Introduction to Fiber-Forming Polymers. 4(3—3-0) . F.

CH (NIEA) 473 Principles of Chemical Oceanography. 3(3-0-0) . F.Freq: CH 201 . MEA 200. Chemical processes controlling the composition ofoceans. including discussions of chemical equilibria, biological cycling ofnutrients and use of chemical tracers in marine environment; consideration oforigin and chemical history of oceans.
CH 491 Honors Chemistry. 1-4. F.S. Freq: CH 223. Admission to HonorsProgram. Independent study and research projects in chemistry.
CH 499 Undergraduate Research in Chemistry. 1—3. F.S.Sum. Freq:Two years of chemistry and Departmental approval required. Independentinvestigation of a research problem under the supervision of a chemistry facultymember.



CHEMICAL ENGINEERING
CHE 205 Chemical Process Principles. 4(3-0-2) . F.S. Freq: Grade of Cor better in MA 241 . PY 205. CH 201. Engineering methods of treating materialbalances. stoichiometry. phase equilibrium calculations. thermophysics.thermochemistry and the first law of thermodynamics, Introduction to equationsolving packages and spreadsheets for solving problems related to chemicalengineering calculations,
CHE 225 Introduction to Chemical Engineering Analysis. 3(3-0-0) .S.Sttm. Preq: Grade of C or better in both CHE 205 and MA 242. Introductionof mathematical and computational tools for analyzing chemical engineeringproblems. Sequential modular and equation—based simulation of steady—statechemical processes using advanced spreadsheet methods and multivariate root—finding algorithms. Material and energy balances on transient processes andtheir solution using analytical and numerical methods. Introduction tomicroscopic material and energy balances using the $shell balance$ approach todevelop the governing differential equations. Solutions to steady—stateboundary value problems in heat conduction and Fickian diffusion.
CHE 311 Transport Processes I. 3(3-0-0) . F.S. Preq: Grade ofC or betterin both CHE 225 and MA 341. Fundamental aspects of momentum and heattransfer. and the use of these fundamentals in solving problems in transportoperations.
CHE 312 Transport Processes 11. 3(3-0-0) . F.S. Freq: Grade of C orbetter in CHE 311. Fundamental aspects of mass transfer and the use of thesebasic principles in solving problems in transport operations.
CHE 315 Chemical Process Thermodynamics. 3(3-0-0) . F.S. Preq:Grade of C or better in CHE 225. Laws of thermodynamics and theirapplication to chemical engineering problems. both in theory and in practice.Criteria of equilibrium in physical and chemical changes. Behavior of realfluids. including mixtures.
CHE 316 Thermodynamics of Chemical and Phase Equilibria. 3(3-0—0) .F.S. Freq: Grade of C or better in CHE 315. Systematic study of chemicalreaction equilibria and phase equilibria. Use of fugacity. activity and chemicalpotential concepts for predicting the effect of such variables as temperature.pressure on equilibrium compositions. Methods for measuring and estimatingthermodynamic properties important to equilibrium calculation in real systems.
CHE 330 Chemical Engineering Lab 1. 4(2-4-0) . F,S,Stmt. Preq: CHE311. Laboratory experiments in unit operations of heat transfer and fluid flow.Laboratory safety. technical report writing. statistics. experimental design. erroranalysis and instrumentation.
CHE 331 Chemical Engineering Lab II. 2(0-4—0) . F,S,Sum. Preq: CHE312. CHE 330. Laboratory experiments in mass transfer and reaction kinetics.Experimental planning. technical report writing and oral presentations areemphasized.
CHE 395 Professional Development Seminar. 1(1-0-0) . F,S. Professionaldevelopment and topics of current interest in chemical engineering.
CHE (TE) 435 Process Systems Analysis and Control. 3(3-0-1) . F,S.Preq: (MA 341 and TE 205) or CHE 312. Dynamic analysis and continuouscontrol of chemical and material engineering processes. Process modeling;stability analysis. design and selection of control schemes. Solution ofdifferential equations using Laplace transform techniques.
CHE 446 Design and Analysis of Chemical Reactors. 3(3-0-0) . F. Preq;CHE 316. Coreq: CHE 312. Characterization and measurement of the rates ofhomogeneous and heterogeneous reactions. Design and analysis of chemicalreactors. Credit cannot be received for both CHE 446 and CHE 546.
CHE 450 Chemical Engineering Design I. 3(3-0-0) . F. Preq: CHE 312.Applications of cost accounting. cost estimation for new equipment.manufacturing cost and measures of profitability. Use of computer simulationdesign and cost programs. Procedures for sizing unit operations commonlyencountered in the chemical process industry. Heuristics for selection ofseparation processes and heat exchanger network synthesis.
CHE 451 Chemical Engineering Design II. 3(2-0-2) . S. Freq: CHE 450.CHE 446. Chemical process design and optimization. The interplay of
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economic and technical factors in process development. site selection. projectdesign. and production management. Comprehensive design problems.
CHE (MAT, MSE) 455 Polymer Technology and Engineering. 3(3-0-0). F. Preq: MSE 425. This course will cover commercial polymers. polymerblends and miscibility. dynamic mechanical behavior. Boltzmann supelpositionprinciple. ultimate properties of polymers. polymer rheology and processing.recycling and design and selection of polymeric materials. Guest instructorsfrom industry will give presentations on contemporary topics in polymertechnology and engineering. Field trips are required.
CHE 460 Chemical Processing of Electronic Materials. 3(3-0—0) . S.AIt._vrs. even. Preq: CHE 311 and CHE 315. Plasma and thermal inorganicchemical processes in semiconductor device fabrication. Thin films andelectronic devices. Kinetics and chemical transport in electronic materialssynthesis. modification and etching. Plasma physics and chemistry. reactors andprocess diagnostics. Credit for both CHE 460 and CHE 760 is not allowed.
CHE 461 Polymer Sciences and Technology. 3(3-0—0) . F. Freq: CH 223,CHE 316. Concepts and techniques for polymerization of macromolecules.Structure. properties. and applications of commercially important polymers.
CHE 462 Colloidal and Nanoscale Engineering. 3(3—0-0) . S (Alt. yrs,odd). Preq.‘ Grade of C- or beter in CHE 311 & CHE 315. The first part of thiscourse will present the fundamentals of nanoscale colloidal processes. includinginteractions and self—assembly of particles. surfactants and biomolecules. Theapplications of these fundamentals to the nanotechnology and engineering onthe nanoscale will be discussed. The nanoscience has led to the development ofmany new technologies with relevance to chemical engineering. includingmicrofluidics. lab—on—a—chip. bioarrays and bioassays, These emergingtechnologies will be presented and discussed in the second half of this course.
CHE (BIT) 463 Fermentation of Recombinant Microorganisms. 2(2»5-0) . S. Freq: BIT 360 or BIT 810 or MB 409 or BCH 454 or 20 480.Introduction to fermentation and protein chemistry. Theory behind laboratorytechniques and overview of industrial scale expression systems. Laboratorysessions involve use of microbial expression vectors. fermentation systems. andlarge-scale purification of recombinant protein. Half semester course. first part.
CHE (BIT) 464 Protein Purification. 2(2-5-0) . S. Alt. Yrs. (even). Preq:BIT 360 or MB 409 or BCH 454 or Z0 480. Comparison of several differentchromatography techniques for protein purification. Construction ofpurification tables and SDS—and native-PAGE analysis. Cost-benefit analysis ofindustrial—scale procedures. Half semester course. second part.
CHE 465 Diffusion in Polymers. 3(3—0-0) . S. Preq: CHE 461/543. Thetheory of small molecule transport in polymers; application of membranetransport processes in the chemical. polymer. textile. coatings and natural fibersindustries. Credit will not be given for both CHE 465 and CHE 565.
CHE 467 Polymer Rheology. 3(3-0—0) . S. Preq: CHE 31]. Theoreticalprinciples and experimental techniques associated with flow and deformation ofpolymer systems. Systems include: meffs and solutions. suspension. gels.emulsions. and thixotropic materials.
CHE 469 Polymers, Surfactants, and Colloidal Materials. 3(3-0-0) . S.Preq.‘ CHE 316, CH 223. Relationships between molecular structure and bulkproperties of nonmetallic materials applied to commercial products andchemical engineering processes. Applications of surface and colloidalchemistry and polymer science to product development andprocessimprovement. Credit will not be given for CHE 469 and CHE 769.
CHE 475 Advances in Pollution Prevention: EnvironmentalManagement for the Future. 3(3-0-0) . S. Preq: PY 208. MA 341. Design ofindustrial processes which minimize or eliminate wastes. Regulations and thecorporate organization of current pollution prevention efforts. Current pollutionprevention research. Product life cycle analysis and the application to design ofmore efficient processes.
CHE 476 Life Cycle and Sustainability Concepts for the Enviromnent.3(3-0—0) . F. Students in this course will learn the principles and constraints ofthe emerging life cycle field applied to manufacturing and environmental issues.The goal is to provide a basic understanding. an exposure to the cun‘ent state—of-the—art. and experience in life cycle development. The content and participationin this course should provide the student with new and versatile principles forthe management of manufacturing. environment and the supply chain. Theapplications to and principle ofsustainability will also be taught.



CHE 49S Honors Thesis Preparation. 1(1-0-0) . S. Preq: CHE 497. Seniorstanding. Development and presentation of Honors Thesis in ChemicalEngineering and discussion of graduate school selection and preparation.
CHE 497 Chemical Engineering Projects 1. 3(0-12-0) . F.S.Sum. Preq:Senior standing. Introduction to chemical engineering research throughexperimental. theoretical and literature studies. Oral and written presentation ofreports.
CHE 498 Chemical Engineering Projects 11. 1-3. F.S.Sum. Preq: Seniorstanding. Projects in research. design or development in various areas ofchemical engineering.

COLLEGE OF
NATURAL RESOURCES

CNR 110 Forest Resources Scholars Forum. 0(2-0-0) . F,S. Preq: Studentin Scholars Program.
CNR 111 Forest Resources Scholars Forum. 0(2-0-0) . F,S.Interdisciplinary seminar series with presentations by distinguished facultymembers and experts drawn from technical, academic, business and governmentcommunities. Discussions of major public issues and topics of contemporaryconcern.
CNR 210 Forest Resources Scholars Forum. 0(2-0-0) . F,S. Preq: Studentin Scholars Program. Interdisciplinary seminar series with presentations bydistinguished faculty members and experts drawn from technical. academic.business and government communities. Discussions of major public issues andtopics of contemporary concern.
CNR 211 Forest Resources Scholars Forum. 0(2-0-0) . F,S. Preq: Studentin Scholars Program. Interdisciplinary seminar series with presentations bydistinguished faculty members and experts drawn from technical. academic.business and government communities. Discussions of major public issues andtopics of contemporary concern.
CNR 490 Senior Honors Seminar. 2(2-0-0) . S. Preq: 4 credit hours ofIndependent Study. Oral presentations of the results of the senior honorsprojects. Additional special seminars and group discussions to enrich andbroaden student perspectives.

COM 103technical. historical. and literary areas of theater. including acting. directing.design. stagecraft. lighting. costuming. makeup. and criticism.
Introduction to the Theater. 3(3-0-0) . F.S.Sum. Artistic.

COM 110 Public Speaking. 3(3-0-0) . F.S.Sum. Research skills. topicselection. speech organization. skills in speech delivery. Listening for analysisand evaluation of in—class speech presentation.
COM 112 Interpersonal Communication. 3(3-0-0) . F.S.Sum.Interpersonal communication competence: self—concept. self—disclosure. activelistening. verbal and nonverbal communication. and conflict management.
COM 201 Introduction to Persuasion Theory. 3(3-0-0) . F.S.Sum.Impacts of persuasive communication on attitudes and behavior. Useshumanistic and social scientific theories to explain the persuasive process.
COM 202 Small Group Communication. 5(3-0—0) . F,S. Theory andpractice of effective communication in small groups. including: stages of groupdevelopment, role emergence. leadership functions. decision making strategies.conflict management. and the significance of power.
COM 203 Theory and Practice of Acting. 3(3-0-0) . F.S.Sum. Basiccontemporary theories on acting. with practical application through classroomexercises. Role analysis. adaptation of voice and body to performance demands.and role development through various rehearsal activities.
COM 211 Argumentation and Advocacy. 3(3-0-0) . F,S. Theory—basedanalysis of public argument in specialized settings of law. politics. academicdebate. business and organizations. and interpersonal relations.
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COM 213 Oral Interpretation of Literature. 5(5-0-0) . F.S. Selection.preparation. and oral performance of literature for specific audiences of adultsand children.
COM 215 Introduction to Communication Disorders. 3(3-0-0) . F.S.Normal speech/language development including the anatomical andphysiological bases for reception and expression of oral language.Developmental and acquired speech/language problems and basic treatmentprinciples applied to communication disorders.
COM 223 Stagecraft. 3(3-0-0) . F.S. Fundamentals of scenery design. setconstruction. and related technical activities. Practical applications with use ofdesign media and shop facilities. Required production participation inUniversity Theater presentations.
COM 226 Introduction to Public Relations. 3(3—0-0) . F,S,Sum. Publicrelations as a communication function of organizations. Public relationsprocess. principles. history. and practice. Analysis of environmental.organizational. communication. and audience influences on public relationspractice; career opportunities.
COM 230 Introduction to Communication Theory. 3(3-0-0) . F,S. Preq:Communication Majors. Micro— and macro—analytic theories used in the studyof human communication: perspectives and assumptions of major theories;utility and application of major theories; contexts. cultures. and media.
COM 233 Introduction to Stage Lighting. 3(2—2—0) . F. Fundamentals anduses of stage lighting equipment and stage lighting design. Practical applicationof design media and shop facilities. Participation in production activity forUniversity Theater presentations.
COM 240 Communication Inquiry. 3(3-0-0) . F,S. Preq: COM 230 ;Communication Majors. Qualitative and quantitative methods of inquiry incommunication: types of questions; strategies for answering questions; natureof evidence; advantages and disadvantages of different methods; reference tollsin the field; and channels of distribution for research—based information.
COM 250 Communication and Technology. 3(3-0-0) . F,S. Preq: COM240 .' Communication Majors. Examination of past and current intersections oftechnology. culture. and communication. Implications for future intersections.Impact of technology and communication policy. Methods of messageevaluation. Exposure to technology applications in the discipline. Basictechnology skills for the competent communicator. Practical experience ininteractive communication technology.
COM 257 Media History and Theory. 3(3-0-0) . F,S. Preq: COM 230.Historical development and social implications of telecommunications. print.photography. film. broadcasting. and computer—mediated communication.Theoretical and methodological approaches to the field of communicationmedia: media history; media economics and policy; media effects and power;media as producers of meaning; media audiences; media technologies; and rolesof the media in social. cultural. and political change.
COM 267 Electronic Media Writing: Theory and Practice. 3(3-0-0) .F.S.Sum. Preq: COM 230. Media writing as a social practice. Roles of writingand writers in media production processes. Social. political. economic. andprofessional conditions that enable or constrain writing and the writer. Specificmedia writing genres and formats. Research and preparation for media writing.Students write research—based scripts for news. commentary. and fictionalgenres in radio. television. film. and emerging media.
COM 293 Theater Practicum. 1-6. F.S.Sum. Practical experience in oneor more of the various areas of artistic and technical theater through activeparticipation in Thompson Theater's play production program.
COM 296 Communication Internship-Non-Local. S. Preq:Communication Majors. Non—local directed work experience forCommunication majors with supervision from the work site and the University.COM 296 may be taken more than once only with the permission of theInternship Director and the Assoc. Dept. Head.
COM 298 Special Projects in Communication. [-3. ES. A specialprojects course to be utilized for guided research or experimental classes at thesophomore level. topic determined by instructor.
COM 301 Presentational Speaking. 3(3-0-0) . F, S. Preq: COM 110.Design. organization and delivery of oral presentations for policy determination.policy implementation. and sales.



COM 302 Managing Meetings. 3(3-0-0) . F. Rules and customs ofmeetings in committees. assemblies and organizations; meeting managementand group leadership; parliamentary motions and strategies.
COM 303 Stage Directing. 3(3—0-0) . S. Basic theory of directing and itsapplication to theatrical production. Play reading. evaluation. casting procedure.staff organization. and rehearsal planning and practices. Laboratoryproductions of short plays,
COM 307 Digital Audio Production. 3(1-4-0) . F.S. Freq: COM 267.Basic principles of digital audio production. including studio operation.performing. writing and producing.COM 314 Advanced Audio Production. 3(1-4-0) . S. Freq: COM 214.Advanced multichannel techniques for audio production. Studio acoustics.audio signal processing. and advanced microphone techniques. writing. andperforming.
COM 315 Phonetics. 3(3-0-0) . S. Articulatory and acoustic phonetics;application of the International Phonetic Alphabet with vocal and ear training.
COM 316 Communication Techniques for Public Relations. 3(3-0-0) .F.S. Freq: COM 226. Communication processes and procedures of publicrelations programs. Media techniques. preparation of materials. channels ofdistribution.
COM 317 Television Production. 3(1-4-0) . F,S. Freq: COM 267. Basictechniques of television studio production. including producing. writing.directing and electronic graphics production.
COM (ENG) 321 Survey of Rhetorical Theory. 3(3-0—0) . F. Freq: COM201. Principles of rhetorical theory from its classical origins through the modernperiod to the present time. Key concepts and theories that provide a criticalunderstanding of the processes of persuasive symbol use.
COM 322 Nonverbal Communication. 3(3-0-0) . F.S. Freq: COM 112.Theory and research in nonverbal communication. including: environment;space; physical appearance. movement; eyes and facial expressions; and vocalcues. Nonverbal communication in personal. workplace and cross—culturalsetting,
COM 323 Introduction to Scenic Design. 3 2-2-0) . S. Alt. yrs.. Freq:COM 103 or 223. Aesthetics. elements. and principles of scenic design.Theories and applications to the physical stage in relation to the script.Practical applications with the use of design media in University Theaterproductions.
COM 325 Anatomy and Physiology of Speech. 3(3—0-0) . F. Anatomy andphysiology of the speech mechanism including the muscular. skeletal. andnervous system structures involved in respiration. phonation. and articulation.
COM 327 Critical Analysis of Conmnunication Media. 3(3-0-0) . F,S.Freq: COM 240 and COM 257. Coreq: COM 240. Theoretical frameworks.methods. and aims of various approaches to critical analysis of the media.Critiques of power over media production; social biases of informational.fictional. and hybrid media content; and historical forms of audiences and thepublic. Critical awareness of the media's effects in politics. public culture. andeveryday life.
COM 332 Relational Communication. 3(3-0-0) . F,S. Freq: COM 112.Communication patterns in the development and deterioration of interpersonalrelationships. Functional and dysfunctional communication behaviors in familyrelationships.
COM 333 Advanced Acting. 3(3-0-0) . S, Alt yrs. Freq: COM 203 ordemonstrated competence in acting. Advanced methods in role preparationthrough exercises in concentration. imagination. sensory and emotional recall.and other Stanislavskian techniques. Analyses and critiques of plays and in-class performances.
COM 335 Language Development. 3(3-0—0) . F. Alt yrs. Syntactic.semantic. morphologic. and pragmatic development from birth throughadolescence. The influence of cognitive and social development on languagedevelopment. First language acquisition versus second language leaining.
COM (AFS) 340 African American Theatre. 3(3-0-0) . S. This courseexamines African American dramaturgy and its impact on American theatre.We will study plays from the early period. 1847—1938. and from the recentperiod. 1935—present. This course will investigate the thematic structure of eachsection of plays including family life. social protest. and religion. The course
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will also help students to better understand the social milieu that shaped thecontent of each play.
COM 342 Interviewing. 3(3—0-0) . F.S. Freq: Junior standing. Theory andpractice of effective communication skills applied in various types ofprofessional interviews. In—class interviewing.
COM 344 Film Production. 3(2-2-0) . F. Freq: COM 267. Principles ofcinematography. production. and editing technologies for film. Script. shoot.and edit short 16mm films. Post—production on digital non—linear editingsystems. Critical analysis of production of classic and contemporary featurefilms.COM 345 Child Language Disorders. 3(3-0-0) . S. Freq: COM 335. Basicprinciples. methods and procedures for assessment and intervention of childlanguage disorders. Dialectical differences. Research methodology. Computerapplications.
COM 357 Digital Video Production. 3 '2—2—0) . F,S. Freq: COM 267.Principles of producing. directing. and editing teclmiques for digital video.Students script. storyboard. shoot. and edit short video projects.
COM (VWGS) 362 Communication and Gender. 3(3-0-0) . F,S. Freq:Junior standing, COM 112. Effects of gender on the interpersonalcommunication process. Construction of gendered identities viacommunication practices. Examination of theories of gender and the role ofgender in organizational. institutional. and media communication practices.
COM (ENG) 364 History of Film to 1940. 3(3-0-0) . F. Freq: Juniorstanding. Technological developments and aesthetic movements that shapedcinema production and direction from the beginning of the industry to 1940.Evolution in camera movement. editing. Sound storyline. and the documentary.Rise to prominence of the Hollywood studio systems and the contributions offoreign filmmakers.
COM 367 Multimedia Production and Digital Culture. 3(2-2-0) . S.Freq: COM 267. Production lab and seminar combined. Digital production ofvisual images. audio. and video for the web. Readings in theories of visualcommunication and electronic culture. Critical analysis of assumptionsunderlying development and deployment ofelectronic media. and their social.economic and political impact. Development of practical skills and criticalthinking.
COM (ENG) 374 History of Film From 1940. 3(3-0-0) . S. Freq: Juniorstanding. Technological developments and aesthetic movements that haveshaped cinema production and direction from 1940 to the present. Evolution incamera movement. editing. sound. storyline. and the documentary. Post—wardecline and re—emergence of the Hollywood film industry and the contributionsof foreign filmmakers.
COM 3753(3—0-0) .phonology.treatment of articulation and phonological disorders.Phonological transcription. Computer applications.

Articulation and Phonological Development and Disorders.F. Freq: COM 215. Normal acquisition of articulation andBasic principles and methods of assessment. diagnosis. andDialectal differences.
COM 377 Television Writing Seminar. 3(3—0-0) . F. Freq: COM 204.Development of advanced skills in writing for television in such formats asnews. documentary. commercials and public service announcements. drama andnon—broadcast video. Discussions with working professionals.
COM 385 Speech Science.Acoustic properties of speechproduction. Initial experience

3(2—2-0) . S. Freq: COM 215 and COM 325.sounds and the dynamics of speech soundwith basic clinical instrumentation used tomeasure respiratory. phonatory. and atriculatory movements and the acousticevents that result from these movements. Lab assignments using basicinstrumentation and computer software are completed outside of class.
COM 387 Advanced Television Production. 3(1-4-0) . S. Freq: COM 224.Television program production utilizing advanced production techniques.Emphasis on refinement of writing. producing. and directing skills throughwork in TV studio on production of sophisticated program formats.
COM (HSS) 392 International and Crosscultural Communication. 3(3-0—0) . S. Patterns and problems of verbal and non—verbal forms of crossculturalcommunication. Avoidance and management of cultural conflict arising fromawareness of characteristics and crosscultural communication. Impact oncommunication of differing cultural perspectives.



COM 402 Advanced Group Communication. 3(3-0-0) . S. Freq: COM202. Communication processes and outcomes in groups with complex. strategic.and critical public or corporate functions, Focus on participating in. interveningin. leading. and constructing group processes. Advanced theory withapplication.
COM 403 Touring Theatre. 3(1-4-0) . S. Preq: Audition required. Atouring performance experience consisting of text analysis. characterization.role development. and performance of scripts.
COM (ENG) 411 Rhetorical Criticism. 3(3-0-0) . S. Rhetorical analysisof public speeches. social movements. political campaigns. popular music.advertising. and religious communication. Neo—Aristotelian criticism.movement studies. genre criticism. dramatistic analysis. content analysis.fantasy theme analysis.
COM 415 Diagnostic Procedures in Speech Pathology. 3(3-0-0) . S.Preq: COM 215 plus six (6) additional credits in communication disorderscourses. Principles and practices of assessment. Models and procedures used indiagnosing a wide variety of communication disorders in children and adults.Critical analysis and diagnosis of voice. fluency. hearing. articulation andphonological language. and neuropathic disorders. Diagnostic report writing.
COM 417 Advanced Topics in Communication and Race. 3(3—0-0) . F. S.Preq: COM 257. Coreq: COM 250. Advanced topics seminar examiningconstruction of racial and ethnic identities through communication practices.Exploration of theories of race and identity and the ways communication worksto construct. undermine. and reinforce understanding across social groups.
COM 421 Communication Law. 3(3-0-0) . F. Preq: Junior standing.Explores the historical. philosophical. and legal foundations of communicationrights and responsibilities. Philosophies and regulations affecting sources.messages. channels. receivers. and situations provide the central focus of thecourse.
COM 431 Communication in Political Campaigns. 3(3-0-0) . F. Alt. yrs.Freq: COM 110 or COM 201. Roles of analysis and criticism of oralcommunication in political campaigns; analysis of special politicalcommunication situations; ghostwriting. news conferences. negativeadvertising.
COM 435 Audiology. 3(3-0-0) . S. Preq: LCD Majors. Basic terminologyin audiology; anantomy and physiology of the ear; types of hearing loss;evaluation of hearing using air and bone conduction. speech audiometry.tympanometry. and acoustic reflexes; interpretation of audiograms.Performance of hearing screening and air condustion threshold testing.
COM 437 Advanced Digital Video. 3(0-6—0) . S. Preq: COM 357. Hands—on experience in digital video production. Production of instructionalvideotapes. Practical experience in all phases of production process. includingpre—production organization and critical analysis of final product.
COM 441 Ethical Issues in Communication. 3(3-0-0) . S. Freq: COM110, 112. Critical analysis of ethical problems in interpersonal and publiccommunication practices.
COM 442 Communication and Conflict Management. 3(3-0-0) . F.Freq: COM 112. Examination of conflict styles and theories; conflictmanagement strategies such as negotiation and third party intervention; andrelevant contexts for conflict such as workplace. families. and interpersonalrelationships. Practical. theoretical and critical analyses of conflict andnegotiation in variety of contexts.
COM 444 Television Writing Seminar. 3(3-0—0) . F. Preq: COM 204.Development of advanced skills in writing for television in such formats asnews. documentary. commercials and public service announcements. drama andnon—broadcast video. Discussions with working professionals.
COM 445 Neurolinguistic Development and Disorders. 3(3-0—0) . F,S.Freq: COM 335. Neuroanatomy and physiology basic to the diagnosis andtreatment of children and adults with neurolinguistic disorders related totraumatic brain injury. aphasia and neurological disease. Survey of etiology andsymptomatology. Training in the nature. characteristics. associated problems.and clinical management of patients with brain damage.
COM 446 Problems in Public Relations. 3(3—0-0) . F,S,Snm.. Freq: COM226 and COM 230. Application of theory. principles. and problem—solvingtechniques used in public relations to organizational case studies.
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COM 447 Communication and Globalization. 3(3-0-0) . F. Alt yrs(odd).Coreq: COM 327. History and cun‘ent trends in globalization of media.information. and telecommunications technologies. organizations. policies. andcontents. Political cultural implications of globalization. including debates overcorporate vs. public control of global communication. U.S. dominance vs.international cooperation. and the global influence of American culture.Internet—based group research projects on globalization in collaboration withstudents in other countries.
COM 455 Clinical Observation in Speech-Language Pathology. 3(3-0-0). F.S. Freq: COM 215. Observation of a variety of therapy techniques andclinical procedures used in the treatment of speech—language—hearing—impairedindividuals in the NC State Speech Clinic and other local sites.COM 456 Organizational Communication. 3(3-0-0) . F.S.Smn. Preq:COM 230. Role of human communication in organizations. the assumptionsinherent in management philosophies about effective communication. and aninvestigation of the relationships among communication. job satisfaction.productivity. development. and employeemotivation.
COM 457 Media and the Family. 3(3-0-0) . F. Coreq: COM 327. Impactof mediated messages upon children and the family unit. Origins of theempirical literature and continuing research. Assessment of the qualitativeliterature. Implications of commercial structure of the media industries on thestructure and distribution of media messages designed for children and families.Consideration of both pro— and anti—social impacts.
COM 462 Cross-Cultural Communication. 3(3-0—0) . F. Preq: COM 112;3 additional COM credits. Communication across cultural boundaries withemphasis on comparative analysis of communication strategies and tactics aswell as overall communication systems of various cultures: problems. barriers.patterns of communication.
COM 465 Advanced Clinical Practicum in Speech-Language Pathology.3(3-0-0) . F.S. Freq: COM 455. Initial experience for students to assess andtreat individuals with speech. language. and hearing problems and to writeclinical reports.
COM 466 Nonprofit Leadership & Development. 3(3-0-0) . S. NonprofitLeadership and Development is a service—learning course in which students willbe expected to make a 20—hour commitment to service in a local nonprofitorganization. Students will critically examine theories of communication andleadershipwith concentration on issues pertaining to nonprofits such as workingwith executive boards. volunteer management. and resource development.Students are responsible for transportation and purchase of internship insurance.
COM 467 Advanced Topics in Gender and Coimnunication. 3(3-0-0) .F.S. Preq.‘ COM 327 or COM 362. Advanced Topics seminar examiningconstruction of gender identities through communication practices. History andanalysis of gender representations. Theoretical and critical approaches tosocial. political. and economic impact of gender constructions.
COM 474 Video in Business and Industry. 3(3-0—0) . S. Preq: COM 224or COM 354. Planning and controlling the use of video for training. employeecommunication. public relations. and other purposes in organizations.Applications. organizational variables. and technologies.
COM 476 Public Relations Applications. 3(3-0-0) . F.S. Preq: COM 446,COM 486. Management of the public relations function in organizations andpublic relations counseling; communication theory and nature of materialsemanating from public relations departments and counseling firms. practicalanalysis and development of public relations publicity and campaigns.
COM 486 Communication Research Methods. 3(3-0-0) . F.S. Freq: COM240. Design and implementation of communication research methods. includingexperimental and survey research procedures. Use of computer software forstatistical analysis.
COM 487 Internet and Society. 3(3-0-0) . F. Preq: COM 230 and COM257. Exploration of major issues involved in the growth of computer—mediatedcommunication and information technologies. Construction of self and body;relation of information technology to social. civic. and political life; gender.race. and class as continuing critical points; knowledge and intellectualproperty; the implications of software and design on the nature ofcommunication. knowledge. and information.
COM 493 Audition and Interpretation Techniques. 3(3-0-0) . F, S. Cold—reading scenes broken down to meet challenges of theatrical auditions.Personal technique developed to interpret texts through exercises. monologues.



and scenes. Promotion of self—awareness. confidence. and understanding ofdramatic literature as reflector of contemporary and historic lives.
COM 496 Communication Internship. 3(3-0-0) . F.S. Freq: Juniorstanding, Communication Majors, Departmental approval required. Directedwork experience for Communication majors with supervision from the worksite and the University.
COM 498 Advanced Topic in Communication. 1—3. F.S. Freq: Ninehours of communication courses, Junior standing. Advanced study ofcontemporary theories. methods. practices. processes. or issues related to thefield of communication. Topic varies.
COM 499 Advanced Independent Study in Communication. 1—3. F.S.Freq: Nine credits in Communication courses. Junior standing or Seniorstanding in Communication. Special projects in communication developedunder the direction of a faculty member on a tutorial basis. Must havepermission of department to enroll. May enroll only twice.

CROP SCIENCE
CS 103 Introduction to Crop Science. 1(1-0—0) . F. Introduction to thescope. purpose. and objectives of a university education with an emphasis onareas related to crop science. Students will explore college and departmentalresources. academic policies and procedures. the agricultural industry. careeropportunities. and current trends and issues in agriculture. Students cannotreceive credit for both CS 103 and ALS 103.
CS 200 Introduction to Turfgrass Management. 4(3-2-0) . F. Freq: BIO181 (preferred) or 20 160(alternate) BO 200. or CS 213. Turfgrass selection.establishment. maintenance. and pest management in lawns. golf courses.athletic fields. and roadside care; Emphasis on understanding the impact of theenvironment on management practices and turfgrass performance. Field trips inlaboratory.
CS 210 Lawns and Recreational Turfgrass. 3(3-0-0) . F.S.Sum.Utilization of turfgrasses for lawns and recreational areas. Emphasis on: thecultural and environmental benefits of grassed areas. concepts of grass growthand development. selecting adapted grasses for proper use. techniques forsuccessful establishment and management of cool—and—warm—season turfgrasses.fertilization. irrigation. aeration. and pest management. The history and benefitof natural and artificial sports fields will also be discussed. Credit will not beawarded for both CS 200 and CS 210.
CS 211 Plant Genetics. 3(2-0—2) . S. Freq: BIO 183, or 20 160.Fundaments of plant genetics. Genetic basis for plant improvement. Geneticanalysis of Mendelian traits. molecular structure and organization of geneticmaterial. crop biotechnology. distribution and behavior of genes in populations.
CS 213 Crops: Adaptation & Production. 4(3-2-0) . F,S. Freq: BIO181(preferred) or ZO 160(alternate) or B0 200. Fundamental structure andreproductive features of crops. Their adaptation and importance in globalagriculture. Practices and inputs needed for economic production of a qualityproduct and interaction of these factors within the constraints of climate. soils.and topography in maintaining a quality environment.
CS 230 Introduction to Agroecology. 3(3-0-0) . F. Freq: BIO 105 or BIO181 or BIO/ZO 160 or BO 200 or BO 250 or HS 201 or CS 213. This coursewill examine the biological and physical attributes of farming systems and theirassociated ecological and social impacts in temperate and tropical regions. Itwill address the ecological consequences of indigenous food and fiberproduction systems. conventional agricultural systems and $alternative$systems that incorporate biological pest control and natural nutrient inputs.Students will examine several case studies that integrate their understanding ofconcepts.
CS 312 Grassland Management for Natural Resources Conservation.3 2—2-0) . F. Freq: BIO 181(p1‘efe1‘1‘ed) or ZO 160(a1temate) CS 213. SSC 200.Basic principles and practices of production and utilization of pasture andforage crops; impact on developing sustainable systems for livestock feed. soiland water conservation; use of computers to assist in whole farm planning andinformation retrieval.
CS 400 Turf Cultural Systems. 3(3-0-0) . F. Freq: CS 200, BO 200, SSC200. Topics include: golf course design considerations. fertilizer characteristicsand application techniques. irrigation programming. construction of high use
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turfgrass areas. calibration of spreaders and sprayers. aerification. pesticide fateand development of effective management systems.
CS 411 Crop Ecology. 3(3-0-0) . F. Freq: BO 421. Ecology andproduction of major agronomic crops of economic importance. Impact of keyenvironmental stress factors on production processes and managementstrategies. Environmental issues pertaining to sustainable cropping systems.Manipulation of canopy climate and rooting environment for enhanced cropperformance in the context of global climate change. Ecological analysis ofabiotic — and biotic—derived crop disorders.
CS 413 Plant Breeding. 2(2-0-0) . S. Freq: GN 41] or ANS 215.Discussion of reproductive systems of higher plants; the genetic basis for plantimprovement and the selection. evaluation. and utilization of crop varieties.CS 414 Weed Science. 4(3-2-0) . F. Freq: CH 220. History. current statusand fundamentals of weed biology and cultural. biological. and chemical weedcontrol; properties and uses of herbicides; weed identification; proper use ofherbicide application equipment; current weed management practices incropsand non—cropland situations.
CS 415 Integrated Pest Management. 3(3-0-0) . F. Freq: BIO18](preferred or 20 160( alternate ) or B0 200 or B0 250. History. principles.and application of techniques for managing plant pests. Theory and practice ofintegrating pest control tactics to manage pests within economic. environmental.and sociological constraints. Topics include pest monitoring methodology.economic aesthetic thresholds. biological control. efficient pesticide use.biotechnology. and global positioning systems.
CS 424 Seed Science and Technology. 3(3-0-0) . S. Freq: CH 220 or CH221 and BO 321 or B0 421 or FOR 303. The uniqueness and basic uses ofseeds. formation. development. germination. quality factors and production ofagronomic. horticultural. turf. and forage seeds. environmental impact on seeddevelopment. seedling survival and stand establishment. seed dormancy and itsimpact on weed seed survival in cultivated and undisturbed soil.
CS 430 Advanced Agroecology. 4(3-3-0) . S. This course appliesagroecological principles introduced in CS 230 and critical thinking to evaluatevarious agroecosystems. Students will examine food. fiber. and othercommodity production systems for security. productivity. and sustainability andaddress the simultaneous need to protect natural environments and thebiodiversity on which agroecosystems depend. Topics include discussion ofnational and international government policies. research programs. andeducation programs that influence the future application of agroecosystemprinciples.
CS (BAE, SSC) 440 Geographic Information Systems in ProductionAgriculture. 3(2-2-0) . S. Freq: SSC 341. Fundamentals of the globalpositioning system. geographic information systems. and site—specificmanagement. Geospatially located soil sampling strategies will be addressed aswell as appropriate interpolation methods for point—sampled data. The coursewill cover variable rate fertilizer recommendation models and the technologynecessary for variably applying fertilizer. Spatial measurement of crop yields.
CS (SSC) 462 Soil-Crop Management Systems. 3(3—0—0) . S. Freq: CS213, CS 414, SSC 342, SSC 452, Senior standing. Unites principles of soilscience and crop science with those of allied areas into realistic agronomicapplications; practical studies in planning and evaluation of soil and cropmanagement systems.
CS 465 Turf Management Systems and Enviromnental Quality. 3(3-0-0) . F. Freq: CS 400. Integration of turfgrass management systems and the useof BMPs and PM to protect environmental quality. Examination of waterquality issues relative to turf. Application of Best Management Practice andIntegrated Pest Management strategies. Credit cannot be received for both CS465 and CS 565.
CS (SSC) 490 Senior Seminar in Crop Science and Soil Science. [(1-0-0) . S. Freq: Senior standing in Agronomy. Review and discussion of currenttopics in crop science. soil science. agronomy and natural resourcemanagement. Preparation and presentation of scientific information in writtenand oral format.
CS 492 External Learning Experience. 1-6. F.S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are exteinal tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean priorto the experience.



CS 493 Special Problems in Crop Science. [-6. ES. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes campus facilities and resources. Contact andarrangements with prospective employers must be initiated by student andapproved by a faculty adviser. the prospective employer the departmentalteaching coordinator and the academic dean prior to the experience.
CS 495 Special Topics in Crop Science. [-6. F.S,Sum. Offered as neededto present materials not normally available in regular course offerings or foroffering of new courses on a trial basis.

D 100 Design Thinking. 2(2—0—0) . S. Freq: DF 10]. Coreq: ADN 102 orARC 102 or GD [02 or ID 102 or IAR 102. Design topics including: processes,methods, philosophies, theories and special topics such as making choices in aconsensus driven organization or in a collaborative venture. A companioncourse to the second semester discipline specific Fundamental Studios.
D 231 Design History for Engineers and Scientists. 3(5—0-0) . F, S. Studyof historical connections among various disciplines and across cultures fromprehistory to the present, with an emphasis on design. Students develop visualtimelines of events to better understand how seemingly disparate disciplinesaffect one another. Special attention paid to scientific, artistic, andphilosophical $revolutions$ and their impact upon each other and upon otherintellectual and practical endeavors.
D 292 Special Topics in Design. [-3. F.S.Sum. Topics of current interestin the college of Design. Used to develop new courses.
D 492 Special Topics in Design. [-6. F.S.Sum. Topics of current interestin the College of Design. Used to develop new courses.

DANCE

DAN (PE) 264 Ballet. 1(0-2-0) . F.S. Beginning level ballet techniquecourse. Fundamental ballet concepts and vocabulary introduced through barreand center exercises and combinations.
DAN 272 Dance Composition. 1(0-2-0) . F,S. Freq: PE 264 or PE 274.Creative problem—solving using the components of movement composition.Development of movement vocabulary through structured improvisation.Development of a thematic phrase. Manipulation of the thematic phrasethrough various choreographic devices. Structure of the developed materials.
DAN (PE) 274 Modern Dance 1. 1(0-2—0) . F,S. Introduction of movementand dance concepts and techniques through theory and analysis, improvisationand composition, structured dance exercises combinations.
DAN (PE) 275 Modern Dance 11. [(0-2-0) . F,S. Freq: FE/DAN 274.Continuation of Modern Dance 1. Emphasis on design of body in space,movement qualities and musicality through structured technical exercises andcombinations.
DAN 295 Problems of Dance Performance. 2(0-4-0) . F.S. Freq: Audition.Practical performing experience in a company setting. Rehearsal. performanceand production of concert dance.
DAN 498 Independent Study in Dance. [-3. F.S.Sum. Freq: DAN 272.Dan 295. Dance Program approval required” Independent study in specialchoreographic or performance projects approved by and done under thedirection of the Dance Program.

DF 101 Design Fundamentals Studio I. 6(0-11-0) . F. Freq: DesignMajors. Introduction to the design disciplines and departments of the College ofDesign. A studio course examining the techniques and attitudes for dealing withidentification, solution and evaluation of problems arising from the design of
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physical artifacts in the natural and built environment. The design studioprocess includes the acquisition of languages and skills appropriate to designstudies.
DESIGN STUDIE

DS 101 History of Design I, From Before the Apple to Xia Gui. 3(3-0-0). F. DS 10l covers the history of design from caves and 'rude stone monuments'through the Renaissance. It covers both westeln or European history. as well asthe design history of Asia, India, and the Americas. The course will providestudents a way of seeing the parallel development of the arts in these variouscultures, while providing insight into the impact of early design on later periodsof art and design. Required for all Design Studies majors. 15 seats per year willbe reserved for Design Studies majors.
D8 102 History of Design H: From Xia Gui to Newton's Cenotaph. 3(3—0—0) . S. Freq: DS 10] for DS Majors, Nonefor Non—Majors. DS 102 covers thehistory of design from the 12005 through the 17005. It covers both western orEuropean history, as well as the design history of Asia, India, and the Americas.The course will provide students a way of seeing the parallel development ofthe arts in these various cultures. Required for all Design Studies majors. 15seats reserved for Design Studies majors.
D8 203 History of Design 111: From Newton's Cenotaph to After Apple.3(3-0-0) . S. Freq: DS 102 for DS Majors; None for Non—Majors. DS 203covers the history of design from the Industrial Revolution to the present day. Itcovers both western or European history, as well as the design history of Asia,India, and the Americas. The course will provide students a way of seeing theparallel development of the arts in these various cultures. Required for allDesign Studies majors. 15 seats per year will be reserved for Design Studiesmajors.
DS 244 Material Culture and Industrial Design. 3(3-0-0) . S. DS 244covers the history of technology and industrial design. The course is dividedinto three major units: technology. design. and materials before the industrialrevolution; the impact of the industrial revolution; and current and futuredevelopments of the field. Required for all Design Studies majors. 15 seatsreserved for Design Studies majors.
DS 251 History of Aesthetics 1, From the Pre-Socratics throughout theRenaissance. 3(3-0-0) . S. Freq: NoneforNon-Majors.’ DS 203forDS Majors ,'Open university wide. but preference given to Design Studies Majors. Thiscourse examines in depth and from a cross—disciplinary perspective the historyof aesthetics from Plato through the Renaissance. The course focuses on Plato'stheory of Beauty and compares it to Aristotle and follows this tradition throughthe middle ages and the Renaissance. Additionally, time will be spent looking atand studying artifacts from various periods in light of aesthetic theories.
DS 352 History of Aesthetics II, Seventeenth and Eighteenth Centuries.3(3—0-0) . F. Freq: DS 25] ; Open nniversitv wide, but preference given toDesign Studies Majors. This course examines the nascent period of modernaesthetic theory. Beginning with Newton's science and Locke's epistemology, itlooks at how this arid, mathematical, and additive view of the physical worldand the imagination altered over the course of the eighteenth century to theentirely new vision of the Romantics, engendered by a century of reaction toLocke and systemized by Immanuel Kant, who saw the physical world asfecund and the imagination as a faculty more significant that reason.
BS 353 History of Aesthetics III, Nineteenth Century. 3(3-0-0) . S. Freq:DS 352 ,' Open university wide. but preference given to DS Majors. Beginningwith Kant's notion of the imagination the course examines the Idealist traditionin Germany and the rise of the Romantic Movement throughout the WesternWorld. We will also look at opposing traditions including the empirical andscientifictradition supported by the Darwinian Revolution. The course alsodraws on previous courses in aesthetics to see how early theories of the arts aretransformed during the nineteenth century in light of the industrial revolutionand the revolutions inscience.
DS 360 Iconography. 3(3-0-0) . S. Freq: DS 25] ; Preference given toDesign Studies Majors. This course is designed to familiarize the student withstandard iconography used in both the various fine arts and in design. Studentswill study Greek, Roman, and Christian pictorial motives and their allegoricalmeanings. Additionally, students will examine how design artifacts havesymbolic meaning without directly using mythological or religious symbols.The topic will then be extended to the present day use of signs and symbols inart, buildings, and various design products.



DS 454 History of Aesthetics IV. Twentieth Century. 3(3-0-0) . F. Preq:DS 353 .' Open University wide. but preference given to Design Studies Majors.This course examines the rise of Modern Aesthetics. The course analyzes theeffects of nineteenth century science on aesthetic theory. and opposingmetaphysical theories. Of significant importance to the course will be thecontributions of Cassirer and Panofsky's Philosophy of Symbolic Form. Theidea of Modernism. as embodied in the philosophy of the Bauhaus will form acore component of the course. Towards the end of the course. current theorieswill be examined. including Marxism and Capitalism. Feminism. and Post-Modernism.
DS 481 Design Studies Senior Research Seminar. 3(3-0—0) . F. Preq:Completion of all course work in DS through junior year .' Design StudiesMajors. Each student in Design Studies will develop a topic for his or herSenior Capstone Research Paper to be done during the Spring term. During theResearch semester, each student will develop a comprehensive bibliography forthe topic and an outline ofthe paper. One paper will be written before the end ofthe term that addresses issues directly related to the Capstone Research paper.Throughout the term. students will share their research with others in theseminar.
DS 482 Design Studies Capstone Seminar. 1(1-0-0) . S. Preq: DS 48] .-Design Studies Majors. Students will meet on a weekly basis to discuss theirindividual research papers. Drafts of papers will be due at the end of the eighthweek of class. Drafts will be read by the instructor. other instructors of thestudent's choosing, and by two other members of the class for critical analysis.
DS 483 Design Studies Capstone Research Paper. 3(3-0-0) . S. Preq: DS48] ; Design Studies Majors. Course consists of guided independent studyresulting in a serious research paper. Students will work on their own. withmeetings with faculty advisor(s) at weekly intervals,
DS 494 Design Studies Internship. 3-6. F.S.Sum. Preq: Junior or SeniorStanding in Design Studies Program .' Design Studies Majors. Supervisedinternships in museums. galleries. schools. or other approved venues. in whichstudents are engaged in activities related to Design Studies. Students areresponsible for transportation to and from internship.

ENGINEERING
E 101Preq: Engineering Majors. Freshman standing. An introduction to the Collegeof Engineering as a discipline and profession. Emphasis on engineering design,interdisciplinary teamwork. and problem solving from a general engineering

Introduction to Engineering & Problem Solving. 1(0-2-0) . F.

perspective. Overview of academic policies affecting undergraduateengineering students. Exposure to College of Engineering and university—wideprograms and services.
E 110 Engineering Scholars Forum. 0(2-0-0) . F,S. Preq: Students in theEngineering Scholars Program. Interdisciplinary seminar series withpresentations by distinguished faculty members and experts drawn fromtechnical, academic, business and government communities. Discussions ofmajor public issues and topics of contemporary concern.
E 111 Engineering Scholars Forum. 0(2-0-0) . F,S. Preq: Students in theEngineering Scholars Program. Interdisciplinary seminar series withpresentations by distinguished faculty members and experts drawn fromtechnical, academic, business and government communities. Discussions ofmajor public issues and topics of contemporary concern.
E 115 Introduction to Computing Environments. [(02-0) . F.S.Sum.Introduction to the NC State computing system. and to student—ownedcomputing resources. Includes topics such as maintaining your own computer.learning about campus—based computing resources and applications (how toaccess and use them). ethics andprofessionalism in the use of computingresources. introduction to web developinent and other campus resom‘ces.
E 123 Engineering 1-2-3: Product and Processing Engineering. 2(0-3-0) . F.S. Introduction to product and process (1) usage. (2) assembly. and (3)engineering calculations and design through the case study approach. Workingin teams of two. students explore bar code scanners and inventory systems.compact disc audio and CD—ROM information storage and retrieval.photocopier and FAX devices. optical fiber communications and probes. videocamera and video cassette recorder, and water purification technologies.
E 144 Academic and Professional Preparation for Engineering I. 1(1-0-0) . F. Assist new freshmen engineering students in the transition from high
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school to the collegiate environment. Cover critical—thinking; problem solvingtechniques; academic skills and time management.
E 145 Academic and Professional Preparation for Engineering II. 1(1-0—0) . S. Engineering as a field of study and profession. Career and professionaldevelopment. goal setting. decision making and effective communicationstrategies.
E 210 Engineering Scholars Forum. 0(2-0—0) . F.S. Preq: Students in theEngineering Scholars Program. Interdisciplinary seminar series withpresentations by distinguished faculty members and experts drawn fromtechnical. academic. business and government communities. Discussions ofmajor public issues and topics of contemporary concern.
E 211 Engineering Scholars Forum. 0(2—0—0) . F.S. Preq; Students in theEngineering Scholars Program. Interdisciplinary seminar series withpresentations by distinguished faculty members and experts drawn fromtechnical, academic, business and government communities. Discussions ofmajor public issues and topics of contemporary concern.
E 432 Patents, Trademarks and Copyrights. 3(3—0-0) . S. Preq: Juniorstanding. Patent, trademark and copyright problems that arise in engineering.scientific and industrial pursuits. Includes the rights and remedies available toindividual inventors and authors as well as companies. Patent Office proceduresand practices.
E 490 Fundamentals of EngineeringtFE) Exam Preparation. [(2—0-0) .F.S. Preq: Engineering Majors, Senior standing and PBS status. Preparation forgraduating seniors in engineering to take the Fundamentals of Engineering (FE)Examination. Information on how to register for the FE exam. exam strategy.and a review of selected science and engineering topics through active learningexercises directed at working sample examination problems. Credit may not becounted toward graduation
E 497 Engineering Research Projects. [-3. F.S.Sum. Freq: Juniorstanding in College of Engineering. Engineering Scholars Program orEngineering Research Center Scholars. Projects in research. design ordevelopment in engineering or computer science.
ADULT AND HIGHER EDUCATION

EAC 301 Introduction to Leadership Fundamentals. 3(3-0—0) . F.S.Preq: Sophomore standing, Junior standing. or Senior standing. This coursewill provide basic understandings of the components of leadership that can beapplied to their current and future leadership experiences on campus or in theirindividual communities. and to provide a model of critical reflection for thoseapplications.
EAC 496 Special Topics in Adult Learning and Leadership. [—6. Asneeded. Exploration of specialized areas and topics of current interest in adultlearning and leadership.

ECO OMICS
EC 201 Principles of Microeconomics. 3(3-0-0) . F,S.Sum. Scarcity.production possibilities, and opportunity cost. Supply and demand analysis, freemarkets. the price system. and government policy. Microeconomic analysis ofbusiness decisions in competitive and noncompetitive markets. Labor markets.capital. and natural resource markets. and externalities. Market breakdown.income redistribution. and role of government. Free trade. tariffs. and gainsfrom international trade. Credit will not be given for both EC 201 and eitherARE 201 or EC 205.
EC 202 Principles of Macroeconomics. 3(3-0—0) . F.S.Sum. Preq: EC 201or ARE 20]. Aggregate economic analysis emphasizing current public policyissues. Determinants of level and rate of growth of total output. Causes ofunemployment and business cycles. inflation. and exchange rate fluctuations.Effects of monetary policy (money supply) and fiscal policy (governmentspending. taxes. deficits) on these problems. Trade surpluses/deficits andimpact of international events and policies on national economies. Credit willnot be given for both EC 202 and EC 205.
EC 205 Fundamentals of Economics. 3(3-0-0) . F.S.Sum. Fundamentalideas in economics: scarcity, substitution, opportunity cost, marginal analysis.gross domestic product, real and nominal magnitudes. Supply and demand



analysis, Microeconomic analysis of pricing in competitive and noncompetitivemarkets. Macroeconomic analysis of production. employment. the price level.and inflation. Monetary and fiscal policy and the stabilization of the economy.Comparative advantage and international trade. Credit will not be given for bothEC 205 and either EC 201 or ARE 201. Credit will not be given for both EC205 and EC 202.
EC 301 Intermediate Microeconomics. 3(3-0»0) . F.S.Smn. Freq: MA 121or 131; EC 201 or EC 205 0r ARE 201. Functioning of the market economy.role of prices in determining the allocation of resources. the functioning of thefirm in the economy. forces governing the production and consumption ofeconomic goods. Credit not allowed for both EC(ARE) 301 and 401.
EC 302 Intermediate Macroeconomics. 3(3-0-0) . F.S.Sum. Freq: EC 201or EC 205 or ARE 201; MA 121 or MA 131. Applied, analytical course inaggregate economics: business cycles. stabilization policy. inflation. costs ofdisinfiation. international trade. and economic growth. Interaction ofconsumers and businesses with government economic policies; unemployment.interest rates. and output growth. Impacts of government deficits. trade deficits.and monetary policies.
EC 303 Markets and Governments. 3(3—0-0) . F.S.Smn. Freq: EC 201 orEC 205 0r ARE 201. Social benefits of markets and the price system. Marketfailures and the rationale for government intervention in the economy.Government spending and taxing. Government failures. Applications topolicies concerning the environment. labor markets. health care. antitrust. andeconomic growth.
EC 304 Introduction to Financial Markets and Institutions. 3(3—0-0) .F.S.S1¢m. Freq: EC 201 or EC 205 or ARE 201. Financial assets. markets andinstitutions. Stock and bond markets. Measurement and determination of ratesof return on financial assets. Banks and other financial intermediaries includingtheir management and regulation. Roles of the Federal Reserve System andmonetary policy in determining interest rates. economic activity and foreignexchange rates. Credit will not be given for both EC 304 and EC 404.
EC 310 Managerial Economics. 3(3-0-0) . Freq: EC 201 or EC 205 orARE 201. Microeconomic principles applied to decision—making in the firm.Present value analysis. The relationship between accounting and economicconcepts of cost. Criteria and procedures for decision—making underuncertainty. Economic allocation by markets and the price system. SOLu‘ces ofmarket power and competitive advantage. Applications to product pricing andadvertising.
EC (ARE) 336 Introduction to Resource and EnvironmentalEconomics. 3(3—0—0) . S. Preq: ARE 201 or EC 201 or EC 205. Application ofbasic economic tools to understand and evaluate environmental/resourcepolicies. Concepts such as property rights. non—market goods. allocation overtime. externalities. and public goods. Current policy issues such as globalclimate change. evaluating natural resource damages from oil spills. reducingthe costs of regulations. protecting estuaries. and dealing with non—point sourcepollution.
EC 348 Introduction to International Economics. 3(3-0-0) . F.S.Sum,.Preq: EC 201 0r EC 205 orARE 201. Application of basic economic analysis tointernational economic events and policies. Gains from trade. impacts of traderestrictions. international systems of payments. global capital markets. andbalancing international with domestic macroeconomic policies. Current policyissues such as economic integration (customs unions and free trade areas). acommon European currency. and the role of international trade in economicgrowth and development.
EC (ST) 351 Data Analysis for Economists. 3(3-0-0) . F. Freq: BUS/ST350. Tools for describing and analyzing data as used in economics. Probability.random variables. sampling. point and interval estimation. Hypothesis testingand regression analysis with emphasis on economic applications.
EC 372 Evolution of American Business. 3(3-0-0) . F.S. Freq: EC 201 orEC 205 or ARE 20]. Historical development of modern business enterprisefrom the Colonial Era through World War II. Emphasis on the transformationof business practices in response to technological change. evolution of capitalmarkets. growth of international trade. changes in distribution techniques.entrepreneurship. and the influence of government regulation.
EC 375 Comparative Economic Systems. 3(3-0-0) . F.S. Freq: EC 201 orEC 205 or ARE 201. Comparative Economic Systems contrasts market—typeeconomies with other types of economic systems. particularly collectivist orplanned economies in order to analyze their relative economic efficiency. The
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collapse of the Soviet economy will be analyzed as well as the attempts toconvert the newly established republics into market economies.
EC 377 The Political Economy of the Market Process. 3(3-0—0) . S.Freq: EC 201 or 205 or ARE 201. The institutional. philosophical andeconomic foundations of markets. Social and political implications of privateproperty. voluntarism and the forms of social cooperation derived from markets.The effects of public policies intended to alter the economic outcomes ofmarkets. The morality of markets. legal and institutional settings. cooperationand the nature of exchange. the social function of prices.
EC (ARE) 401 Economic Analysis for Nonmajors. 3(3-0-0) . F. S. Freq;EC 201 0r EC 205 or ARE 201. Intermediate economic theory of firm.household and market behavior. Demand. production and cost theory. marketequilibrium under competitive and non—competitive conditions, and problems ofeconomic efficiency. (EC (ARE) 401 is primarily for graduate students desiringan economics minor at the master's level. Students completing intermediatemicroeconomics and calculus should elect ECG 501. Price Theory. instead.)Not open to undergraduates majoring in the College of Management orDepartment of Agriculture and Resource Economics. Credit not allowed forboth EC(ARE) 301 and EC(ARE) 401.
EC 404 Money, Financial Markets, and the Economy. 3(3-0-0) . F.S.Freq: EC 302, BUS/ST 350. Roles of money. credit. and financial institutions inthe modern economy. Determination of level and structure of interest rates andexchange rates. determination of security prices. Management and regulation offinancial institutions. Federal Reserve System and monetary policy. Statisticalanalysis of financial and monetary data. Credit will not be given for both EC304 and EC 404.
EC 410 Public Finance. 3(3—0-0) . F.S. Freq: EC(ARE) 301. A micro-economic analysis of the rationale for public expenditure and taxation.Externalities. pollution and public policy. income redistribution and publicwelfare. public goods. collective choice and political institutions. publicbudgeting techniques and cost-benefit analysis. taxation and tax policy. state-local finance and fiscal federalism.
EC 413 Competition, Monopoly and Public Policy. 3(3-0-0) . S. Freq:EC(ARE) 301. Current theories of industrial organization with specificreference to such topics as cartels. industrial concentration. vertical integration.franchise contracts. ownership and control of firms. multipart anddiscriminatory pricing. and tie—in sales. Economic aspects of antitrust law andgovernment regulation of industry.
EC 431 Labor Economics. 3(3-0—0) . F.S. Freq: EC(ARE) 301. Aneconomic approach to the labor market and its problems includingunemployment and the determination of wages. hours and working conditionsunder various labor market structures. The economic effects of trade unions.Introduction to human capital theory.
EC 435 Urban Economics. 3(3-0-0) . Freq: EC(ARE) 301. Application ofland use and location theory to urban structure and centralized economicactivity. Analysis of trends in urbanization and suburbanization. Urbanpoverty. housing, transportation. pollution and local public finance.
EC (ARE) 436 Environmental Economics. 3(3—0-0) . S. Freq: EC(ARE )301. Usefulness of economics in understanding pollution. congestion.conservation and other environmental problems. Relevant economic tools suchas pricing schemes. abatement cost curves. damage functions and benefit—costanalysis. Pollution taxes. regulations. marketable permits and subsidiesconsidered in designing alterations. in the incentive system. Current publicpolicy alternatives in the context of non—market decision—making.
EC 437 Health Economics. 3(3-0-0) . F.S. Freq: EC(ARE) 301 orEC(ARE) 401. Application of micro—economic tools to the analysis of publicand private policy issues concerning health care financing and delivery in theUnited States.
EC 442 Evolution of Economic Ideas. 3(3-0-0) . F.S. Freq: EC(ARE) 301.General development of economic ideas from ancient times through the post—Keynesian period. Emphasis on the classical school and developmentsthereafter. The evolution of economic ideas in the context of the changes intechnology and the increasing complexity of economic activity.
EC 448 Intemational Trade. 3(3-0-0) . F.S. Freq: EC(ARE) 301.Determinants of commodity composition of trade and analysis of tariffs. quotas.and transport costs. Treatment of international investment includingmultinational corporations. Analysis of the effects of tariffs and quotas.Relationship between international trade and economic growth.



EC 449 International Finance. 3(3-0-0). F,S. Preq: EC(ARE) 301. Studyof intelnational markets and their effects on firms. investors and nationaleconomics. Topics include: futures and options in foreign exchange.management of foreign exchange risk. exchange rate determination. andmacroeconomic policy in an open economy.
EC 451 Introduction to Econometrics. 3(3-0—0) . F. Preq: EC(ARE) 301.EC 302, EC 351. The measurement. specification. estimation and interpretationof functional relationships through single equation least—square techniques.Applications of simple and multiple regression. curvilinear regression andvarious transformations to demand. cost. production. consumption andinvestment relationships.
EC 470 The Japanese Economy. 3(3—0-0) . S. Preq: ECMRE) 301.Growth and development of the Japanese economy. Issues arising from Japan'sintegration with the world economy. Analysis of contemporary Japaneseeconomic institutions and business practices. Economics of Japanesegovernment policies.
EC 471 Evolution of the American Economy. 3(3-0-0) . S. Preq:EC(ARE) 301. Relationship of modern economic development to the history ofAmerica. Analysis of contemporary problems and issues with reference to theirorigins in the historical growth of the economy.
EC 472 The Rise of Industrialism. 3(3-0—0) . F,S. Preq: EC(ARE) 30].Historical development of the modern industrial economy from origins inmedieval and early modern Europe. The industrial revolution in England and itsdiffusion throughout the western world and beyond.
EC 474 Economics of Financial Institutions and Markets. 3(3-0-0) . S.Preq: MA 121 and [BUS 320 or EC 302]. Management. development andregulation of US. financial markets and institutions. Management of majorfinancial intermediaries and their historical development. Analysis of majorfinancial assets and their markets. The role and history of the Federal Reserveand other financial regulators.
EC 480 Introduction to Economic Research. 3(3-0-0). S. Preq: EC 301.ST/BUS 350. Computer Proficiency. Finding economic data. Criticallyanalyzing newspaper and journal articles using economic reasoning.Developing. writing. and presenting economic analysis.
EC 490 Research Seminar in Economics. 3(3-0—0) . F, S. Preq: EC(ARE)301. EC 302. ST(BUS) 350. The final course for students completing theundergraduate programs in economics. Students study a selected economicissue. make classroom presentations related to the seminar topic. and writeresearch papers.
EC 495 Special Topics in Economics. [—6. Preq: Departmental approvalrequired. Examination of special topics in economics not normally treated inother courses. or offering of new courses on a trial basis.
EC 498 Independent Study in Economics. [—6. F,S,Sum. Preq:Departmental approval required. Detailed investigation of topics of particularinterest to advanced undergraduates under faculty direction on a tutorial basis.Credits and content determined byAssociate Department Head.

COUNSELOR EDUCATION

faculty member in consultation with

ECD 101 University Orientation I. 1(1-0—0) . F. Preq: UniversityTransition Program (UTP) students. An orientation to academic requirementsof the various colleges and departments at the University. a review of studyskills and time management. advising procedures and decision—making skills.designed to assist students to develop a knowledge of major requirements andrequisite comprehension and skills to succeed in college.
ECD 102 University Orientation II. 1(1-0-0) . S. Preq: UniversityTransition Program (UTP) students. A continuation of ECD 101. the courseemphasizes the further development of study skills. time management andmethods for the selection of a major field of study.
ECD 220 College Student Development and Peer Counseling. 2(2-0-0) .F, S. Preq: Sophomore standing. Developmental issues of young adulthood withopportunity for the acquisition of paraprofessional counseling skills and crisisintervention skills. Major consideration is given to self—awareness and valuesclarification through utilization of personality inventories and self—assessment
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instruments. Priority will be given to resident advisors and students active instudent organizations or volunteer programs.
ECD 221 Career Planning and Personal Development. 3(3-0-0) . F.S.Knowledge. attitudes. self—understanding. and skills needed to enhance careerplanning and foster personal development. Study of self—understanding. self—talk. goal setting. the environment. and decision making as ways to adapt moreeffectively to the challenges of life.
ECD 223 Orientation Counselor Training. 2(2-0-0) . S. Preq: Selection asan Orientation Counselor. For new student orientation counselors. Relevantresearch. student development theory. and shared professional experiences arepresented. Class discussion. small group activities. simulations. and journalwriting employed. Individual projects andan out—of—class team buildingexperience are required. Consent of Department.
ECD 224 Student Development and Peer Mentoring. 2(2—0-0) . F. Preq:Selection as a Peer Mentor, Departmental approval required. For new studentpeer mentors of primarily African American freshmen. Relevant studentdevelopment. psychology and counseling research and theory as well as sharedprofessional experiences are presented. Class discussion. group activities. roleplaying. relevant readings and video are employed. Reaction papers and projectare required.
ECD 296 Special Topics in Education: Counselor Education. [-3.F,S,Sum. Individual or group study of special topics in professional education.The topic and mode of study are determined by the faculty member afterdiscussion with the student.

ELECTRICAL AND COMPUTER
ENGINEERING

ECE 109 Introduction to Computer Systems. 3(3-0-1) . F, S, Sum. Preq:E 115. Introduction to key concepts in computer systems. Numberrepresentations. switching circuits. logic design. microprocessor design.assembly language programming. input/output. interrupts and traps.
ECE 200 Introduction to Electrical and Computer EngineeringLaboratory. 3(1.50—5-0) . F.S. Preq: GPA 2.5 or above, with a C- or better inMA 241 and PY 205 .' EE Majors or CPE Majors. Coreq.’ PY 208. MA 242.Laboratory with experiments design to provide fundamental concepts and anoverview of electrical and computer engineering specialization areas includingAnalog and Digital Electronic Circuits. Solid State Electronic Devices.Communication Systems. Signal Processing and Computer Engineering.Experience with standard laboratory equipment including power supply.multimeter. function generator. oscilloscope and spectrum analyzer.
ECE 206 Introduction to Computer Organization. 3(3-0-1) . F,S,Sum.Preq: GPA 2.5 or above, with a C— or better in MA 241, PY 205, and CSC' 116.Introduction to key concepts in computer organization. Numberrepresentations. switching circuits. logic design. microprocessor design.assembly language programming. input/output. interrupts and traps. directmemory access. structured program development.
ECE 209 Computer Systems Programming. 3(3-0-1) . F, S, Sum. Preq;Grade of C— or better ECE 109. Computer systems programming using the Clanguage. Translation of C into assembly language. Introduction to fundamentaldata structures: array. list. tree. hash table.
ECE 211 Electric Circuits. 4(3—2-0) . F.S.Sum. Preq: MA 242. PY 208 anda grade of C— or better in ECE 200. Coreq: ECE 220. Introduction to theory.analysis and design of electric circuits. Voltage. current. power. energy.resistance. capacitance. inductance. Kirchhoff’s laws node analysis. meshanalysis. Thevenin's theorem. Norton’s theorem. steady state and transientanalysis. AC. DC. phasors. operational amplifiers. transfer functions.
ECE 212 Fundamentals of Logic Design. 3(3-0—0) . F,S.Sum. Preq: C— orbetter in ECE 109 or ECE 206. Introduction to digital logic design. Booleanalgebra. switching functions. Kamaugh maps. modular combinational circuitdesign. flip—flops. latches. programmable logic. and synchronous sequentialcircuit design. Use of several CAD tools for logicsynthesis. state assignment.and technology mapping.
ECE 220 Analytical Foundations of Electrical and ComputerEngineering. 3(2-0-2) . F,S. Preq: MA 242, (SC 116, PY 208 and C— or better



in ECE 200. The modeling. analysis and solution of circuit theory. control.communication. computer. and other system arising in electrical and computerengineering using various analytical techniques. Numerical solutions to ECEproblems using MATLAB and SPICE.
ECE 292 Special Topics in Electrical and Computer Engineering. [-3.F.S.Smn. Special topics in electrical and computer engineering at the earlyundergraduate level.
ECE 301 Linear Systems. 4(3-3-0) . F.S.Sum. Freq: A grade of C- orbetter in ECE 211 and ECE 220. Representation and analysis of linear systemsusing differential equations: impulse response and convolution. Fourier series.and Fourier and Laplace transformations for discrete time and continuous timesignals. Emphasis on interpreting system descriptions in terms of transient andsteady—state response. Digital signal processing.
ECE 302 Microelectronics. 4(3—3—0) . F.S. Freq: A grade of C- or better inECE 211. Introduction to the physics of semiconductors. PN Junctions. BJT andMOS field Effect Transistors: Physics of operation. IV characteristics. circuitmodels. SPICE analysis; simple diode circuits; Single Stage TransistorAmplifiers: Common Emitter and Common Source configurations. biasing.calculations of small signal voltage gain. current gain. input resistance andoutput resistance; Introduction to Differential Amplifiers. OperationalAmplifiers.
ECE 303 Electromagnetic Fields. 3(3—0—0) . F, S. Stan. Freq: A grade of C-of better in ECE 211 and ECE 220. Static electric and magnetic fields.Maxwell's equations and force laws. Propagation. reflection and refraction ofplane waves. Transient and steady—state behavior of waves on transmissionlilies.
ECE 305 Electric Power Systems. 3(3-3-0) . F. Freq: A grade of C- orbetter in ECE 211 and ECE 220. Principles. performance and characteristics ofpower-system components. including direct—current and alternating—currentmachinery. transformer banks and transmission lines. Principles and analysis ofsystem power flow.
ECE 306 Introduction to Embedded Systems. 3(2»2-0) . F.S. Freq: Gradeof C» or better in ECE 200. ECE 209. ECE 212 .' CPE majors. Introduction todesigning microcontroller—based embedded computer systems using assemblyand C programs to control input/output peripherals. Use of embedded operatingsystem.
ECE 309 Object-Oriented Programming for Electrical and ComputerEngineers. 3(3—0-0) . F. S. Freq: Grade of C— or better ECE 209 ; CFE or EEMajors. Object—oriented design and programming of complex software. Javaprogramming. Data abstraction and data structures. Programming by contract.Software testing. Interacting classes and interface design. Stream input/output.exceptions. Iterators. recursion. analysis of running time.
ECE 331 Principles of Electrical Engineering I. 3(3—0-0) . F, S, Sam. Freq:MA 24], FY 208. Concepts. units and methods of analysis in electricalengineering. Analysis of d—c and a—c circuits. characteristics of linear and non—linear electrical devices. transformers. motors and control systems. Notavailable to EE and CPE majors.
ECE 380 Engineering Profession for Electrical Engineers. 1(1-0-0) . F. S.Freq: ECE 212. ECE 301, ECE 302. COM 110 : EE Majors. Introduction toengineering as a profession including issues surrounding electrical engineering.Topics include professional and ethical responsibilities. risks and liabilities.intellectual property. and privacy. Economic issues including entrepreneurshipand globalization.
ECE 381 Engineering Profession for Computer Engineers. 1(1-0-0) . F.S. Freq: ECE 212. ECE 301. ECE 302. COM [10 .' CPE Majors. Introductionto engineering as a profession including issues surrounding computerengineering. Topics include professional and ethical responsibilities. risks andliabilities. intellectual property. and privacy. Economic issues includingentrepreneurship and globalization.
ECE 402 Communications Engineering. 3(2-3-0) . F.S. Freq: ECE 301.ST 371. Fundamentals of communications engineering. PCM. digitaltransmission. PSK. QAM. baseband. FSK. ASK; link budgets for satellite.cellular. and cable systems. Brief coverage of AM. FM. SSB. errorcorrection/detection. modulation. the effects of noise and bandwidth.
ECE 403 Electronics Engineering. 3(2-3-0) . S. Freq: ECE 301, ECE 303.Design and analysis of discrete and integrated electronic circuits. from single—transistor stages to operational amplifiers. using bipolar and MOS devices.
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Feedback in operational amplifier circuits. compensation and stability.Laboratory design projects.
ECE 404 Introduction to Solid-State Devices. 3(3-0-0) . F. Freq: ECE302. ECE 303. Basic principles required to understand the operation of solid—state devices. Semiconductor device equations developed from fundamentalconcepts. P—N junction theory developed and applied to the analysis of devicessuch as varactors. detectors. solar cells. bipolar transistors. field—effecttransistors. Emphasis on device physics rather than circuit applications.
ECE 406 Design of Complex Digital Systems. 3(3»3-0) . F.S. Freq: Agrade of C— or better in ECE 212. Design principles for complex digitalsystems: Iteration. top—down/bottom—up. divide and conquer. anddecomposition. Descriptive techniques. including block diagrams. timingdiagrams. register transfer. and hardware—description languages. Considerationof transmission—line effects on digital systems.ECE 407 Introduction to Computer Communications. 3(3—0—0) . S. Freq:ECE 301, ST 371. Engineering principles of computer communications:summary of digital transmission. media and switching; error control. layeringconcept. overview of protocols; architectures for local. metropolitan. and wide—area networks; emerging issues in digital communications systems.
ECE 420 Wireless Communication Systems. 3(3—0—0) . F.S. Freq: ECE402. System level understanding of wireless mobile communications systems.Mobile radio propagation. system definitions. applicable traffic models. coding.modulation. frequency reuse. cellular concept. equalization; standards such asAMPS. USDC. CDMAtIS—95). GSM.
ECE 421 Introduction to Signal Processing. 3(3-0—0) . F.S. Freq: ECE301. ST 371. Concepts of electrical signal processing. Fourier series. Fouriertransform. Z—transform. advanced linear systems and stochastic processes.Analog/digital and digital/analog conversion. digital filters and modulation.Major design project.
ECE 422 Transmission Lines and Antennas for Wireless. 3(3-0—0) . F.Freq: ECE 303. Review of time—varying electromagnetic theory. A study of theanalytical techniques and the characteristics of several useful transmission liliesand antennas. Examples are coaxial lines. waveguides. microstrip. opticalfibers and dipole. monopole and array antennas.
ECE 435 Elements of Control. 3(3-0-0) . F. Freq: ECE 30]. Analogsystem dynamics. open- and closed-loop control. block diagrams and signalflow graphs. input—output block diagrams and signal flow graphs. input-outputrelationships. stability analyses using Routh—Hurwitz. root-locus and Nyquist.time— and frequency—domain analysis and design of analog control systems.Use of computer—aided analysis and design tools. Class project.
ECE 436 Digital Control Systems. 3(3-0-0) . S. Freq: ECE 435. Discretesystems dynamics. sampled—data systems. mathematical representations ofanalog/digital and digital/analog conversions. open— and closed—loop systems.input—output relationships. state—space and stability analyses. time— andfrequency—domainanalyses. Design and implementation of digital controllers.
ECE 437 Distributed Real Time Control Systems. 3(2-4-0) . F.S. Freq:ECE 301 and ECE 306. Principles for designing an intelligent distributedcontrol system which includes multiple embedded microprocessorscommunicating over a computer network. Design of basic components. modes.input/output interface. and communication network. Real—time implementationissues. such as sampling. task scheduling. and network traffic control. Labexperiments on design of basic components. plus a major design project.
ECE 442 Integrated Circuit Technology and Fabrication. 3(2-3-0) . F.Freq: ECE 404. Semiconductor device and integrated—circuit processing andtechnology. Wafer specification and preparation. oxidation. diffusion. ionimplantation. photolithography. design rules and measurement techniques.
ECE 451 Power System Analysis. 3(3-0—0) . F. Freq: ECE 305. Long-distance transmission of electric power with emphasis on load flow. economicdispatch. fault calculations and system stability. Applications of digitalcomputers to power-system problems. Major design project.
ECE 453 Distribution System Analysis, Design and Operation. 3(3-0-0) .S. Freq: ECE 305. Electric power distribution systems: load characteristics.short-term load forecasting. capacitive compensation. voltage regulation andcontrol. Distribution transformers. Design of subtransmission and distributionsubstations. distribution primary systems. Distribution system operations andautomation.



ECE 455 Computer Control of Robots. 3(2-3-0) . F.S. Freq: ECE 435.Techniques of computer control of industrial robots: interfacing withsynchronous hardware including analog/digital and digital/analog converters.interfacing noise problems. control of electric and hydraulic actuators.kinematics and kinetics of robots. path control. force control. sensing includingvision. Major design project.
ECE 456 Mechatronics. 3(2—3-0) . F.S. Preq: ECE 301. The study ofelectro—mechanical systems controlled by microcomputer technology. Thetheory. design and construction of smart systems; closely coupled and fullyintegrated products and systems. The synergistic integration of mechanisms.materials. sensors. interfaces. actuators. microcomputers. controllers. andinformation technology.
ECE (CSC) 460 Digital Systems Interfacing. 3(2—3-0) . F. Preq.‘ Seniorstanding. Concepts of microcomputer system architecture and applications tofundamental computer hardware. Theoretical and practical aspects ofinterfacing and a variety of microprocessor peripheral chips with specificmicroprocessor/microcomputer systems from both hardware and softwarepoints of View.
ECE 463 Advanced Microprocessor Systems Design. 3(3—0-0) . Freq:ECE 406. Advanced topics in microprocessor systems design. includingprocessor architectures. Virtual—memory systems. multiprocessor systems. andsingle—chip microcomputers. Architectural examples include a variety ofprocessors of current interest. both commercial and experimental. Major designproject.
ECE 464 ASIC Design. 3(2—3—0) . S. Freq: ECE 406, ECE 302. Design ofdigital application specific integrated circuits (ASICs) based on hardwaredescription languages (Verilog. VHDL) and CAD tools. Emphasis on designpractices and underlying algorithms. Introduction to deep sub—micron designissues like interconnections and low power and to modern applicationsincluding multi—media. wireless. Telecommunications and computing.Required design project.
ECE 465 Engineering Applications of Artificial Intelligence. 3(3-0—0) .Freq: Senior standing. Engineering applications of artificial intelligence (AI):Problem—solving techniques. knowledge acquisition. knowledge representation.production systems. expert systems. AI languages. neural networks. andmachine learning. Design projects required.
ECE 466 Compiler Optimization and Scheduling. 3(3-0-0) . S. Preq:ECE 306 and CSC 316. Provide insight into current compiler designs dealingwith present and future generations of high performance processors andembedded systems. Investigate dataflow analysis and memory disambiguation.classical and parallelism enhancing optimizations. scheduling and speculativeexecution. and register allocation. Review of techniques used in currentresearch compilers.
ECE 470 Internetworking. 3(2-3—0) . F,S. Preq: ECE 407 or CSC 401.Introduction. Planning and Managing networking projects. networkingelements—hardware. software. protocols. applications; TCP/lP. ATM. LANemulation. Design and implementation of networks. measuring and assuringnetwork and application performance;metrics. tools. quality of service.Network—based applications. Network management and security.
ECE 480 Senior Design Project in Electrical Engineering. 3(2—2—0) . F. S.Preq: ECE 303, ECE 380. ENG 331 and any two ECE specialization courses :EE Majors. Applications of engineering and basic sciences to the total design ofelectrical engineering circuits and systems. Consideration of the design processincluding feasibility study. preliminary design detail. cost effectiveness. alongwith development and evaluation of a prototype accomplished through design-team project activity. Complete written and oral engineering report required.
ECE 481 Senior Design Project in Computer Engineering. 3(2-2-0) .F.S. Preq: ECE 381, ECE 303. ECE 406. ENG 331, CSC 316 and an ECEspecialization elective .' EE Majors. Application of engineering and basicsciences to the total design of computer engineering circuits and systems.Consideration of the design process including feasibility study. preliminarydesign detail. cost effectiveness. along with development and evaluation of aprototype accomplished through design—team project activity. Complete writtenand oral engineering report required.
ECE 492 Special Topics in Electrical and Computer Engineering. 1-4.F.S. Offered as needed for development of new courses in electrical andcomputer engineering.
CURRICULUM, INSTRUCTION AND

COUNCELOR EDUCATION

ECI 102 Orientation to Middle Grades Education. 0(1-0-0) . F.S. Preq:MSL Majors and unclassified students in MSL. Orientation and introduction todepartment. college. and university expectations and procedures.Advisor/advisee interaction and discussion of practical aspects of academic life.
ECI 185 Introduction to Academic Discourse 8; Learning. 3(3-0-0) . F.Socializes students to the intellectual conventions of the university by focusingon the learning process and critical thinking with academic discourse. bothwritten and oral.
ECI 201 Intro to Instructional Technology for Educators. 2(2-0-0) . S.Beginning teachers in North Carolina are required to demonstrate mastery oftechnology skills. to be able to use that technology in their classrooms and teachthe state computer skills curriculum. This hands—on course covers the basicskills included in the National Educational Technology Standards for Teachers.In this course students will begin the process of creating technology artifacts forthe teaching portfolio. required for initial licensure.
ECI 205 Introduction to Teaching Humanities and social Sciences. 3(2-3-0) . F,S. Preq: Sophomore standing. For prospective teachers in secondaryand middle years social studies. English. language arts. and foreign languages.An emphasis on differing aspects and procedures of instruction and analysis ofcompetencies required of teachers. Field work in avariety of education settingsincluding an extended period in one curriculum area.
ECI 210 Introduction to College Tutoring. 1(1—0-0) . F.S. Preq: GPA 3.0or higher and who plan to become university tutors.. Development of basictutoring skills. Areas of emphasis include recognizing and responding to variouslearning difficulties. implementing a variety of tutoring methods. anddeveloping the ability to self—critique tutoring performance.
ECI 211 Advanced Tutoring Concepts. 1(1-0-0) . F.S. Freq: ECI 210.Advanced tutoring techniques for experienced tutors. Emphasis on studentdevelopmental level and learning styles, Development of skills in responding tolearning difficulties and self—critique of tutoring performance, Registration isrestricted touniversity tutors.
ECI 296 Special Topics in Education. I»3. F.S.Sum. Individual or groupstudy of particular areas of education at the freshman and sophomore levels.Specific topics will vary from semester to semester.
ECI (GEO) 300 World Regional Geography. 3(3-0-0) . Preq: GEO 200.Geography of selected industrial and Third World regions in which theevolution of settlement. culture. economy and political forms are treated ingeographical perspective.
ECI 303 Planning for Student Vocational Organizations. 3(3-0-0).
ECI 305 Principles of Teaching Diverse Populations. 3(3—0-0) . F.Sum.Preq: ECI 205 or EMS 203. Impact of cultural factors on experiences ofteachers and students in contemporary schools. Teaching techniques anddevelopment of instructional plans to enhance schooling experiences ofculturally diverse students.
ECI 306 Middle Years Reading. 3(3-0—0) . S. Freq: 6 hours ED/PSY.Reading skills in middle years education developed with emphasis onapplication of the reading process to content area.
ECI 307 Teaching Writing Across the Curriculum. 3(3—0—0) . S. Preq:ENG 112. For prospective teachers of all disciplines in middle/high school.Practical strategies for writing as a learning tool and for teaching writing.Lesson plans. assignments. experiences appropriate to content areas. Focus onwriting. writing instruction. and technology. Separate sections for MiddleGrades (MSL) and English (LTN) majors,
ECI 309 Teaching in the Middle Years. 3(3-0-0) . F.S. Preq: 6 hoursED/PSY. Nature and puiposes of middle grades education. Early adolescentdevelopment. curriculum. teaching/learning methods. school organization. andcharacteristics of effective middle years teachers. Includes field experience.ECI 331 Health Professions. 3(3-0-0) . Sum. Alt. yrs. An examination ofkey occupations and professions in the health cluster. Emphasis is oneducational preparation. requirements for practice. potential advancement. inter-and intra—professional relationships. ethical foundations of practice. and theconcept of commitment. Theoretical concept of role structure and function.
ECI 332 Health Promotion and Disease Prevention. 3(3-0—0) . S. Alt. yrs.Preq: For credentialed health professionals only. Emphasis on education of thepublic regarding general health concerns including cancer. cardiovascular



disease. accident prevention. nutrition. drugs. alcohol. mental health. sexuality.and environmental hazards,
ECI 333 Health Care Delivery. 3(3-0—0) . The historical basis of healthycare delivery in the U. S. with emphasis on hospitals. health maintenanceorganizations. ambulatory care centers. ambulatory surgery. nursing homes. andprivate care practice. Philosophical issues of funding health care. promotinghealth care. and the training of healthy care workers.
ECI 335 Planning Classroom and Clinical Curricula. 3(3-0-0) . Freq:For Certification Majors: EOE 101. 205 .' For Non-Certification Majors: EOE101. For credentialed health professionals. Procedures for planning healthoccupations cu1ricula for classroom and clinical settings. Practice in writing.updating. and refining health curriculum with emphasis on selection andsequencing. Comparison of styles of writing curricula. Roles andresponsibilities of healthy curriculum planner.
ECI 336 Strategies for Teaching a Health Occupations Course. 3(3-0-0). S. Preq: For credentialed health professionals. Planning and implementationof effective instructional strategies for clinical and classroom settings. Thenature of the teaching/learning process. psychological and philosophical aspectsof teacher choice of various strategies.
ECI (ENG) 405 Literature for Adolescents. 3(3-0—0) . F. Freq: Juniorstanding or above. Reviews the history. types. and characteristics of literaturefor adolescents. Emphasizes reading and analyzing the literature by exploringthe themes. literary elements. and rationale for teaching literature foradolescents. Addresses ways in which this literature can be integrated andimplemented in English/Language Arts curriculum.
ECI 414 Human Relations and Discipline in the Classroom. 3(3-0-0) .Alt yrs. Freq: PSY 304 or EDP 304 and 6 hours of education. Designed to helpprospective teachers foster positive interpersonal relationships in classrooms.build a sense of community and create a purposive environment for leaming.Investigates issues such as group building. active listening. and majorapproaches to discipline. Uses case studies and problem solving methods.
ECI 415 The Arts and Adolescence. 2(2-0-0) . S. Freq: 6 hours ED/FSY;Middle Grades Majors (MSL. MSD). Relationship of the arts to the academicwork of adolescent learners. Arts and adolescent development; arts and learningprocesses within and outside of the classroom; experimentation and skilldevelopment in graphic arts. sculpture. music. drama. dance/movement. film.and poetry.
ECI 416 Teaching Exceptional Students in the MainstreamedClassroom. 3(3—0-0) . S. Preq: Six hours ED/PSY. Provides classroom teachersin all disciplines and grade levels with a knowledge of various handicappingconditions. as well as with techniques to assist exceptional students within themainstreamed classroom. Required for MSL majors.
ECI 423 Methods and Materials in Teaching Modern ForeignLanguages. 5(4—2—0) . F. Preq: Admission to Professional Semester. Coreq:ECI 424. Methods and materials for teaching modern foreign languages K—lL’including the use of instructional media. Taught M—F during first 7 weeks of thesemester.
ECI 424 Student Teaching in French or Spanish. 8(2—15—0) . F. Freq:Admission to Professional semester. Coreq: ECI 423. Ten—week teachingexperience for prospective teachers of French or Spanish in a selectedelementary. middle or high school under the supervision of a cooperatingteacher and a university faculty supervisor.
ECI (FL) 425 Methods and Materials in Teaching English as a SecondLanguage. 3(3-0—0) . S. Freq: Admission to Teacher Education Candidacy oradmission to ESL Licensure Program. Methodologies and current approaches toteaching English as a Second Language. Techniques and strategies for teachingreading. writing. listening. speaking and culture. Selection. adaptation. andcreation of instructional materials for various levels of proficiency and teachingsituations. Evaluation and assessment of written and oral language proficiencythrough standardized and non—standardized assessment tools.
ECI 430 Methods and Materials for Teaching Language Arts in thelVIiddle Grades. 4(3—2-0) . F. Freq: ECI 205.ELF 344.FSY 304 or EDF304.ECI 309. ECI 306. ECI 307. Senior standing. candidacy in Middle GradesTeacher Education. Coreq: ECI 435. Inquiry. activity—oriented course providesopportunities for prospective language arts middle school teachers to integrateknowledge of English with effective materials. strategies. methods ofinstruction. Students observe middle school classes. plan lessons. and units.
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practice varied classroom strategies. technologies in micro—lessons. Preparedstudents for teaching language arts with other content areas in middle schools.
ECI 434 Clinical Supervision in Health Occupations. 3(3-0-0) . S. Alt.yrs. Preq: Six hours ofHealth Occupations courses. Supervisory techniques forhealth care professionals in initial levels of administrative positions. Internaland external factors affecting and staffing and supervision process.Organization of the supervisory process. Government and labor relations in thehealth industry.
ECI 435 Methods and Materials for Teaching Social Studies in theMiddle Grades. 4(3—2-0) . F. Preq: Admission to professional semester. Forpreservice middle school social studies teachers. Focus on: teaching andevaluation skills. adaptation of instruction to individual learner differences.identification and creation of instructional materials appropriate for use in socialstudies teaching.
ECI 436 Evaluative Skills in Teaching Health Occupations. 3(3—0-0) .Program and process evaluation in health care curriculum. instruction. learningand clinical performance. Analysis of existing instruments/designs for clinicalevaluation with respect to validity and reliability. Development of instrumentsto evaluate clinical performance. construction of test items. and health careprogram effectiveness.
ECI 437 Health Occupations Teaching Practicum. 3-8. F,S. Practicalteaching experience in health occupations. Certification majors complete 15weeks of student teaching in secondary programs (8 credit hours). Non—certification majors teach in a hospital. community college. technical institute.private health industry. or other health—care setting (3—8 credit hours.)
ECI 438 Medical Law and Ethics. 3(3-0—0) . F. Ethical and legal issuesinvolved in delivering health care. such as euthanasia. reproductive technology.organ transplants. patients' rights. and confidentiality. Classical ethical theoriesand principles. Systematic review procedures and currentmedical law used toexamine cu1rent case dilemmas in the health professions.
ECI (FL) 440 Internship in Teaching English as a Second Language. 1 -3. Sum. Freq: Admission to ESL Licensure Program. Coreq: Teacher Licensurein any primary area. Skills and techniques required in teaching ESL in a publicschool setting. 15 hours of classroom observation and 30 hours in directinstruction. Demonstration of competencies essential for teaching ESL.
ECI 444 Administration of Business and Marketing Education. 3(3-0-0). F. Freq: Admission to Teacher Education Candidacy : MKE Buiness andMarketing Education Majors. Coreq: ECI 446. Development of successfulbusiness and information technology. and marketing education programs.Program promotion. managing cooperative education experiences. managingDECA and FBLA chapters. and determining professional developmentstrategies. Primary roles of the business and information technology andmarketing education teachers' classroom instruction. Program management.classroom management. management of career—technical student organizations.cooperative education. and program development.
ECI 446 Curriculum and Methods of Teaching Business and MarketingEducation. 3(3-0—0) . F. Preq: Admission to Teacher Education Candidacy ;MKE Business and Marketing Education Majors. Coreq: ECI 444. Study of thecurriculum common to business and information technology and marketingeducation and the research behind its development. Methods common toinstructional planning. implementation. and evaluation of effective business andinformation technology and marketing education programs.
ECI 447 Student Teaching in Business and Marketing Education. 8(2-15-0) . S. Freq: Admission to Professional Semester .' MKE Business andMarketing Education Majors. Coreq: ECI 494. Fifteen weeks full time studentteaching business and marketing subjects in the public schools under thesupervision of a cooperating teacher and university supervisor. Instruction.evaluation. advisement. administration. observation. Students are expected toprovide their own transportation to and from assigned public schools.
ECI 450 Methods and Materials in Teaching English. 4(3-2-0) . F. Freq:ECI 205. ELP 344. PSY 304 or EDP 304: Senior standing and admission toTeacher Education candidacy with a Major in English. Methods and materialsof teaching English in grades 9—12. with an emphasis on lesson planning anddemonstrations/practice in teaching literature. study skills. speaking. listening.and writing. Taught during the first seven weeks of the semester.
ECI 451 Improving Reading in Secondary Schools. 3(2—0-0) . F.S,Sum.Preq: 6 hours ofED and/or PSY. A study of methods and materials for teaching



reading in the secondary school. with an emphasis on the effective use ofwritten materials for content area instruction.
ECI 454 Student Teaching in English/Language Arts. [-8. S. Freq:Admission to Student Teaching Professional Semester .' For MSL students: EC]430: 416. 464. For LTN students: EC] 450. Provides the prospective teacherwith experience in the techniques and skills involved in teaching English orLanguage Arts. Ten weeks in a selected off—campus station. Student teachersbecome familiar with the total school program and participate in selected schooland community activities.
ECI 460 Methods and Materials in Teaching Secondary Social Studies.4(3»I-0) . F. Preq: EC] 205, ELF 344. Sr. standing and admission toprofessional semester with a major in either history. sociology. politicalscience. Teaching techniques, innovations, and development of teaching andevaluation skills in the area of secondary school social studies. Adaptation ofinstruction to individual learner differences, and selection and design ofinstructional materials. Taught during the first six weeks of the semester.Taught during the first six weeks of the semester.
ECI 464 Student Teaching in Social Studies. 3—8. F. Freq: Admission toprofessional semester. Coreq: For LTH, LTP, LTS students: EC] 460. For MSLstudents: EC] 454, 430, 416. Skills and techniques in teaching social studies insecondary and middle schools. Each student spends ten weeks in a selected off—campus center. The student demonstrates competencies essential for teachingsocial studies, becomes familiar with tlietotal school program. and participatesin a variety of school and community activities.
ECI 471 Educational Implications of Learning and DevelopmentalTheory. 3(3-0-0) . Sum. Freq: NC TEACH Participants. Topics related tohuman psychological development. Cognitive. social. physical changes. andtheir interaction among adolescence. Departmental Approval Required.
ECI 472 Interaction of Classroom Management and Instruction. 3(3-0-0) . Sum. Preq: EC] 471 .' NC TEACH Participants. Topics related to teachingin the content area and classroom management. Lesson planning. principlesapplied to education. measurement and evaluation procedures. behavior therapy.and student motivation. Departmental Approval Required.
ECI 473 Subject Specific Methods. 3(3-0-0) . F. Freq: EC] 472 : NCTEACH Participants. Coreq: EC! 474. Topics related to cultural factors andhow they affect teachers and students in the classroom. Instructional techniquesand the development of instructional plans that enhance schooling experiencesof culturally diverse students. Departmental Approval Required.
ECI 474 Curriculum and Instruction Practices 1. 3(3—0-0) . F. Freq: EC]472 ; NC TEACH participants. Coreq: EC] 473. Topics related to essentialskills and concepts needed by begirming teachers. The class focuses onquestioning. test preparation, discussion skills, familiarity with nationalstandards. multiple teaching strategies, and assessment + evaluation of students.Departmental Approval Required.
ECI 475 Peer Mentoring in Alternative Licensure. 3(3-0—0) . S. Freq:EC] 474 ; NC TEACH Participants. Coreq: EC] 476. Topics related toobserving and evaluating fellow teachers in relation to the national stateteaching competencies. Classroom observations, videotaping, and groupevaluations that are shared and discussed with fellow teachers. DepartmentalApproval Required.
ECI 476 Curriculum and Instruction Practices 2. 3(3—0-0) . S. Freq: ECE474 : NC TEACH Participants. Coreq: EC] 475. Topics related to inquiry.activity based instruction. and constructivist principles. Analysis of principles.strategies and application of new teaching approaches. Departmental ApprovalRequired.
ECI 483 An Introduction to Media and Instructional Technology. 3(3-0—0) . F.S,Sum. Freq: Junior standing. Survey of instructional media andinstructional technology. Relationship between media and instructionalobjectives. Computer based projects in designing and developing instructionalmaterials using software.
ECI 488 Basic American Sign Language. 3(3-0-0) . F. S. Freq: Restrictedelective for Communications Majors. Conversational sign language skilldevelopment and introduction to aspects of American Sign language. deafness.and deaf culture.
ECI 494 Senior Seminar in Business and Marketing Education. 3(3-0—0). S. Freq: Admission to Professional Semester; MKE Business and Marketing
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Education Majors. Coreq: EC] 447. Discussion and analysis of problems.trends. and issues experienced while student teaching in the public schools.
ECI 496 Special Topics in Education. [-3. F.S.Sum. Freq: Junior standingor Senior standing. Individual or group study of special topics in professionaleducation. The topic and mode of study are determined by the faculty memberafter discussion with the student.

EDUCATI
ED 101 Freshman Teaching Fellows Forum I. 1(1-0-0) . F. Topicsrelated to educational issues and requirements of the Teaching Fellowsprogram. Topics will include current practices, policies and research ineducation.Restricted to Students Admitted to the Teaching Fellows Program
ED 102 Freshman Teaching Fellows Forum 11. [(1—0-0) . S. Topicsrelated to educational issues and requirements of the Teaching Fellowsprogram. Topics will include current practices, policies and research ineducation.Restricted to Students Admitted to the Teaching Fellows Program
ED 103 Teaching Fellows Seminar. 1(0—2-0) . F. An orientation toacademic requirements of higher education, a review of teacher educationcomponents and elements of teacher education curricula, identification ofcharacteristics of an effective student, and an introduction to instructionalmethods and issues in the field of education.
ED 111 Education and Psychology Scholars Forum. 0(2-0-0) . F,S.Preq: Education and Psychology Scholars Program. Interdisciplinary seminarwith presentations by distinguished faculty members and experts drawn fromtechnical. academic. business and government communities. Discussions ofmajor public issues and topics of contemporary concern.
ED 150 Students Advocating for Youth 1. 1(1-0-0) . F. Building upon apassion for advocacy. Investigating issues related to youth in today's NorthCarolina. Exploring youth advocacy and ethics. Exploring youth advocacyand diversity. Exploring youth advocacy as a vocation. Practical youthadvocacy field work. Participation in field experiences required. Restricted tostudents admitted to the SAY program.
ED 151 Students Advocating for Youth 11. 1(1-0-0) . S. Freq: ED 150.Continuing to build upon a passion for advocacy. Understanding howlegistlation and policy affects youth advocacy and youth organizations.Exploring changes within the career field. Exploring peer influence processesamong youth. Practical youthadvocacy field work. Participation in fieldexperiences required. Field experience may extend beyond normal class time.Restricted to students admitted to the SAY program.
ED 201 Sophomore Teaching Fellows Forum I. 1(1—0-0) . F. Freq:Students in Teaching Fellows Program. Topics related to educational issues andrequirements of the Teaching Fellows program. Topics will include currentpractices, policies and research in education.
ED 202 Sophomore Teaching Fellows Forum 11. 1(1-0-0) . S. Topicsrelated to educational issues and requirements of the Teaching Fellowsprogram. Topics will include current practices, policies and research ineducation.Restricted to Students Admitted to the Teaching Fellows Program
ED (AEE) 206 Introduction to Teaching Agriculture. 3(2-3-0) . F.Introduction to teaching agricultural education in middle and secondary schoolsand collaborative efforts for teaching agricultural education to adults as ruralcommunity situations dictate. Field experiences include three hours per weekof structured observations of classroom teachers. teacher assistant activities. andreflections of the experience.
ED 211 Education and Psychology Scholars Forum. 0(2-0-0) . F.S.Preq: Participants in the Education and Psychology Scholars Program. Secondlevel of interdisciplinary seminar series with presentations by distinguishedfaculty members and experts drawn fi‘om technical. academic. business andgovernment communities. Discussions of major public issues and topics ofcontemporary concern.
ED (AEE, EOE) 226 Computer Applications and InformationTechnology in Agricultural & Extension Ed. 3(1-4-0) . F. S. Use of computersand commercially produced agricultural software; the computer as amanagement tool; agricultural occupational applications of the computer; amultimedia instructional tool in agricultural classrooms and training situations;



use of technology for processing information and imaging; network access; andelectronic communications.
ED 296 Special Topics in Education. 1—3. F.S. Individual or group studyof particular areas of education at the freshman and sophomore levels, Specifictopics will vary from semester to semester.
ED 301 Junior Teaching Fellows Forum I. 1(1-0-0) . F. Topics related toeducational issues and requirements of the Teaching Fellows program. Topicswill include current practices. policies and research in education.Restricted toStudents Admitted to the Teaching Fellows Program
ED 302 Junior Teaching Fellows Forum II. 1(1-0-0) . S. Topics related toeducational issues and requirements of the Teaching Fellows program. Topicswill include current practices, policies and research in education.Restricted toStudents Admitted to the Teaching Fellows Program
ED (AEE) 303 Administration and Supervision of StudentOrganizations. 3(2—2—0) . S. Freq: AEE 206 or EOE 207. Principles andtechniques for organizing, administering and supervising student organizationactivities.
ED 310 Tutoring Adolescents. 1(1-2-0) . F,S. Freq: EC] 205 or EOE 207.Coreq: EMS 203. Developing skills in tutoring adolescent students. Emphasesinclude identifying adolescent learning difficulties, using a variety of tutoringmethods and a tutorial self—evaluation process. Requires off—campus field work.
ED (AEE) 322 Experiential Learning in Agriculture. 2(2-0—0) . F.Planning, organizing, implementing, supervising and evaluating SupervisedAgricultural Experience (SAE) programs in agriculture.
ED (AEE) 327 Conducting Summer Programs in AgriculturalEducation. 1(0-3-0) . F. Freq: AEE(ED)206: AEE(ED)322: and AEE 323.Field experience emphasizing summer agricultural education programs.Individualized instruction for students during supervised agricultural experienceVisits and youth organization activities. Professional development and programimprovement activities.
ED 403 Teaching Fellows Senior Seminar. 1(1-0-0) . F.S. Freq: Seniorstanding. A casebook study of first—year teacher experiences and anexamination of professional. ethical. and legal issues in education as found incases dealing with new teachers.
ED (AEE) 424 Planning Agricultural Educational Programs. 3(3-0-0).S. Freq: AEE(ED) 426. Coreq: AEE(ED) 427. Principles of program planningapplied to educational programs in agriculture; includes theory and fieldexperiences in planning. organizing, and evaluating high school and adulteducation programs.
ED (AEE, EOE) 426 Methods of Teaching Agriculture. 3(3-0-0) . F.Freq: Junior standing. Discussion and practice in planning and presentinginstruction in agriculture in formal and informal settings. Principles andapplication of approaches to teaching and organizing instruction, motivatingstudents, developing instructional objectives, selecting and using teachingtechniques, evaluating instruction, and managing classroom and laboratoryinstruction.
ED (AEE, EOE) 427 Student Teaching in Agriculture. 8(2—15-0) . Freq:AEE (ED) 426: Admission to Professional Semester. Coreq: AEE (ED) 490,AEE (ED) 424. Skills and techniques in teaching agriculture in a public schoolsetting. Secondary agricultural education program teaching experience underthe supervision of university faculty and an experienced agriculture teacher.
ED 490 Seminar in Agricultural and Extension Education. 1(1-0-0) . S.Freq: Admission to Professional Semester. Analysis of opportunities andchallenges facing educational leaders in agriculture.
ED 496 Special Topics in Education. 1-3. F.S. Freq: Junior standing orSenior standing. Individual or group study of special topics in professionaleducation. The topic and mode of study are determined by the faculty memberafter discussion with the student.

EDUCATIO AL PSYCHOLOGY

EDP 304 Educational Psychology. 3(3-0-0) . F.S.Smn. Freq: Sophomorestanding. Psychological principles applied to education. including cognitive andpersonality development. individual differences. learning and behavior theory.cognitive strategies for learning and remembering. critical thinking andproblem-solving strategies. student motivation. classroom managementtechniques. components of teacher effectiveness. measurement and studentevaluation procedures. characteristics of exceptional children. mainstreamingthe classroom. and multicultural education.
EDP 370 Applied Child Development. 3(3-0-0) . F. Freq: Sophomorestanding. Students will explore how biological. cognitive. and social/emotionaldevelopment affects children's learning and behavior. The course will focus onapplying important theories and current findings in development to issues ineducation such as lesson planning. curriculum design. behavior management.motivation, an appropriate assessment. Students will also apply knowledge ofdevelopment to issues such as creating actively engaging individuatedexperiences to deal with gifted students, students with diverse ethnic or culturalbackgrounds, and students with exceptionalities or disabilities.
EDP (PSY) 476 Psychology of Adolescent Development. 3(3-0—0) .F,S,Snm.. Freq: PSY 200 or EDP 304. Theories, principles. and issues of humanpsychological development emphasizing adolescence. Cognitive, social, andphysical changes; their interaction.adolescents. Implications for teaching and parenting
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EGM 180 Introduction to Mechatronics Laboratory. 2(1-3-0) . S. Theobjective of this course is to introduce students to the mechatronic engineeringdiscipline as a synergistic combination of mechanical and electricalengineering. computer science. control and information technology.Foundational concepts in mechatronics are addressed including analog anddigital electonics. sensors. actuators. microprocessors. and microprocessorinterfacing to electromechanical systems through hands on laboratoryexercises.Offered only at UNCA
EGM 360 Advanced Mechatronics Design Laboratory. 1(0-3-0) . F.Freq: EGM 180. An introduction to the design and construction ofmicroprocessor—controlled electromechanical systems. this laboratory coursebuilds on fundamental mechatronics concepts. The course is project and designoriented to provide hands on working knowledge of real time software. realtime programming, computer interfacing, mechanical design fabrication andcontrol system design and the integration of these areas.For EGM students only;offered only at UNCA

ELEMENTARY EDUCATION
ELM 250 Introduction to Elementary Education in a Global Society.3(3-0-0) . S. Freq: Sophomore standing. Introduction to the major conceptualand intellectual foundations of the teaching profession, the sociology andculture of elementary schools and classrooms, and the world of work ofelementary teachers. Fieldwork in schools and related settings maybe requiredin lieu of lecture on occasion. Students are responsible for transportation to andfrom their school based experiences.Students interested in ElementaryEducation.
ELM 310 Children's Thinking and Additive Reasoning. 3(3-0-0) . F.Freq: ELM 250. Junior standing. Elementary Education Majors. Examinationof mathematical reasoning processes in primary grade children and the theoryand practice of active teaching strategies designed to motivate and engagechildren in mathematics learning in grades K—3. Fieldwork in schools andrelated settings may be required in lieu of lecture on occasion. Students areresponsible for transportation to and from their school based experiences.
ELM 320 Teaching Science in the Primary Grades. 3(3-0-0) . F. Freq:ELM 250. Junior standing. Elementary Education Majors. Examination ofscience knowledge and thinking in primary-age children. Development andapplication of methods for teaching science in the primary grades that leads toactive learning of science as a process of inquiry. Fieldwork in schools andrelated settings may be required in lieu of lecture on occasion. Students areresponsible for transportation to and from their school based experiences.
ELM 330 Twenty First Century Literacy. 3(3-0-0) . F. Freq: ELM 250,Junior standing, Elementary Education Majors. Examination and development



of methodologies that relate to the theory and practice of teaching literature andinformation media for children in the let century. Prepares preservice teachersto teach literature and media in the elementary grades. Fieldwork in schools andrelated settings may be required in lieu of lecture on occasion. Students areresponsible for transportation to and from their school based experiences.
ELM 335 Teaching Reading in the Elementary School. 3(3-0-0) . S.Freq: ELM 330, Junior standing, Elementary Education Majors. Theories andbest practices for teaching reading in the elementary grades. Specificmethodologies that enhance capacities of struggling readers. assist withcomprehension of content-area reading. and support and extend independentreading abilities for children in elementary grades. Fieldwork in schools andrelated settings may be required in lieu of lecture on occasion. Students areresponsible for transportation to and fi‘om their school based experiences.
ELM 340 Children Design, Create and Invent. 3(3-0-0) . S. Freq: EIM370, Junior standing, Elementary Education Majors. An active hands—on classwhere prospective elementary school teachers develop learning activities thatchildren can use to stimulate their imaginations and learn fundamental conceptsin science. technology. engineering. and mathematics. Part of a program leadingto licensure in Elementary Education.
ELM 350 Assessment of Learning and Behavior. 3(3-0-0) . F. Freq: EIM250, Junior standing, Elementary Education Majors. Application of knowledgeof pedagogy and development to develop high—quality strategies for formativeand summative assessment. Best practices using developmentally—appropriateassessment strategies including authentic assessment. portfolios and electronicportfolios. real—time feedback. open— and closed—ended formal assessments. andstandardized testing. Particular attention to examining the rationale forassessment and the implications of assessment.
ELM 370 Connections Seminar I The Elementary Classroom andSchool Community. 3(2-0-3) F. Freq: ELM 250, Junior standing.Elementary Education Majors. First of four seminars required forundergraduate elementary education majors. This com‘se introduces preserviceteachers to the world of public school classrooms. the tasks of teaching. and totheir perspectives regarding a career in teaching. Examines relationshipsbetween theory and practice of teaching in mathematics. science. literacy. andassessment. Weekly fieldwork in schools and related settings is required 3 hoursa week. Students are responsible for transportation to and from their schoolbased experiences.
ELM 37S Connections Seminar 11 Cultural Identity, Social Justice andDiverse Learners. 3(2-0-3) . S. Freq: ELM 370,'Junior standing. ElementaryEducation majors. This seminar is the second of four seminars required forundergraduate elementary education majors who are pursuing K—6 teacherlicensure. The purpose of the course is to help prospective elementary gradesteachers develop competencies for increasing student achievement by focusingon multicultural education. teaching to diversity. and understanding theclassroom culture. Weekly fieldwork in schools and related settings is required3 hours a week. Students are responsible for transportation to and from theirschool based experiences.
ELM 400 Connections Seminar III Instructional Design andAssessment. 3(2-0-3) . F. Freq: ELM 375, Senior standing, ElementaryEducation Majors. This seminar is the third of four semesters required forundergraduate elementary education majors who are pursuing K—6 teacherlicensure. Preservice elementary educators will examine research—verifiedpractices in instructional design and assessment that are designed to meet theneeds of diverse K—6 learners. Candidates will complete a capstone project thatwill be taught during their student teaching experience. Weekly fieldwork inschools and related settings is required. Students are responsible fortransportation to and fi‘om their school based experiences.
ELM 410 Children's Thinking and Multiplicative Reasoning. 3(3-0-0) .S. Freq: ELM 310. Junior standing, Elementary Education Majors. This courseis designed to prepare preservice teachers to teach math in the intermediategrades and to lead to licensure in the elementary grades. Specific methodologiesthat relate to the theory and practice of teaching of math will be examined.Fieldwork in schools and related settings may be required in lieu of lecture onoccasion. Students are responsible for transportation to and from their schoolbased experiences.
ELM 420 Teaching Science in the Intermediate Grades. 3(3-0-0) . F.Freq: ELM 320, Senior standing. Elementary Education Majors. This course isdesigned to prepare preservice teachers to teach science in intermediate gradesand to lead to licensure in the elementary grades. Specific methodologies thatrelate to the theory and practice of teaching science will be examined.Fieldwork in schools and related settings may be required in lieu of lecture on

occasion. Students are responsible for transportation to and from their schoolbased experiences.
ELM 430 Teaching Language Arts in the Elementary School. 3(3-0-0) .F. Freq: ELM 355. Senior standing. Elementary Education Majors. This courseis designed to prepare preservice teachers to teach language arts and to lead tolicensure in the elementary grades. Specific methodologies that relate to thetheory and practice of teaching language arts will be examined. Fieldwork inschools and related settings may be required in lieu of lecture on occasion.Students are responsible for transportation to and fi‘om their school basedexperiences.
ELM 440 Teaching Children with Special Needs in the ElementaryClassroom. 5(3-0-0) . F. Freq: ELM 350, ELM 375, Senior standing.Elementary Education Majors. Coreq: ELM 420. This course is designed toprepare preservice teachers to teach students with special needs and to lead tolicensure in the elementary grades. Specific methodologies that relate to thetheory and practice of teaching students with special needs willbe examined.Fieldwork in schools and related settings may be required in lieu of lecture onoccasion. Students are responsible for transportation to and from their schoolbased experiences.
ELM 450 The Arts for Elementary Education. 3(3-0-0) . F. Freq: EW375, Senior standing, Elementary Education Majors. This course is designed toprepare preservice teachers to integrate the arts; visual music. dance and drama.into the content areas. Successful completion of this course leads to licensure inthe elementary grades. Specific methodologies that relateto the theory andpractice of teaching the arts will be examined.
ELM 460 Social Studies for the Young Learner. 3(3-0-0) . S. Freq: ELM370, Junior standing, Elementary Education Majors. This course is designed toprepare preservice teachers to teach social studies and to lead to licensure in theelementary grades. The course is an examination of cun‘iculum. instruction. andlearning in K—6 social studies education. Emphases includedevelopment of thesocial studies; curricular principles and components; teaching strategies; andlearner outcomes. Fieldwork in schools and related settings may be required inlieu of lecture on occasion. Students are responsible for transportationto andfrom their school based experiences.
ELM 480 Connections Seminar IV Linking Theory and Practice. 3(3-0»0) . S. Freq: ELM 400, Elementary Education Majors, Admission to theProfessional Semester. Coreq: ELM 484. ELM 480 Connections Seminar IV isdesigned as the Capstone Course in the Elementary Education Program.Preservice teachers will meet weekly to reflect on the student teachingexperience and connect new learning to previous university coursework. Inaddition. preservice teachers will complete their Integrated lNTASC andtechnology portfolios. Successful completion of student teaching and portfoliorequirements will lead to licensure in the elementary grades; K—6.
ELM 484 Student Teaching in Elementary Education. 8(0-0-30) . S.Freq: ELM 400, Elementary Education Majors, Admission to tlte ProfessionalSemester. Culminating experience for Elementary Education majors. Aminimum of 10 weeks of supervised teaching in an elementary schoolclassroom. demonstrating competent applications of standards—based practicesand other required knowledge. skill. and dispositional outcomes. Takenconcurrently with ELM 480. Students responsible for transportation toplacement site.

EDUCATIONAL LEADERSHIP
AND POLICY STUDIES
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ELP 296 Special Topics in Education: General Studies. 1—3. F,S.Sum.Individual or group study of particular areas of education at the freshman andsophomore levels. Specific topics will vary from semester to semester.
ELP 344 School and Society. 3(3-0-0) . F,S.Sum. Freq: Junior standing.The interrelationship between the school and other institutions. values. andpatterns of thought in American society.
ELP 496 Special Topics in Education: General Studies. 1—3. F,S.Sum.Freq: Junior standing or Senior standing. Consent of Instructor. Individual orgroup study of special topics in professional education. The topic and mode ofstudy are determined by the faculty member after discussion with the student.



MATHEMATICS, SCIENCE AND
TECHNOLOGY EDUCATION

EMS 101 Orientation to Mathematics and Science Education. 0(1-0-0) .F. S. Overview of departmental expectations and procedures and introduction topractical aspects of academic life. Opportunity for interaction of students withadvisors and with other undergraduates who are nearing completion ofprograms.Open only to students in Math and Science Education
EMS 203 Introduction to Teaching Mathematics and Science. 3(2-3-0) .F. S. Introduces prospective teachers to the teaching of mathematics and sciencein the middle school and high school. As an important part of the course.students serve as teacher assistants to a classroom teacher. Ideas and questionsarising from this experience provide an integral part of the classroom instructionon campus.
EMS 296 Special Topics in Education. [—3. Individual or group study ofparticular areas of education at the freshman and sophomore levels. Specifictopics will vary from semester to semester.
EMS 373 Instructional Materials in Science. 3(2—2—0) . F. Freq: EMS203, ELP 344, PSY 304 or EDP 304. Coreq: EMS 475. Development andselection of teaching materials that reflect concepts of content and emphasis inmiddle and secondary school science. Experimental and laboratory approaches.including use of microcomputer and video technologies.2 lecture hours and 6lab hours per week for 7 weeks
EMS 375 Methods of Teaching Science I. 3 2-2-0) . S. Freq: EMS 377.Coreq: EMS 203. Classroom. laboratory. and inteinship experiences for pre-service teachers to effectively prepare. plan and assess learning environments inthe middle and secondary science classroom and instructional laboratory.Emphasis placed on knowledge. skills. and dispositions for inquire—basedlearning environments.
EMS 470 Methods and Materials for Teaching Mathematics. 3(3-0-0) .F. Preq: Admission to professional semester. Puiposes. methods. curricula andevaluation practices for teaching mathematics in middle school and highschool.Taught during the first seven weeks of the semester
EMS 471 Student Teaching in Mathematics. 3-8. F. Freq: Admission toprofessional semester. Coreq: EMS 470. Supervised experience in a selectedmiddle or secondary school for 10 weeks. to develop and practice the skills andtechniques for teaching mathematics.
EMS 472 Teaching Mathematics Topics in Senior High School. 3(3-0—0). F. Freq: Admission to professional semester. Coreq: EMS 470. Preparation forteaching mathematics from both the college preparatory (algebra. geometry.trigonometry. advanced mathematics) and general courses (pre—algebra.technical and consumer mathematics) offered in grades 9—12.Taught during thefirst sevenweeks of the semester.
EMS 474 Teaching Mathematics Topics in the Middle Grades. 3(3-0-0) .F. Freq: Admission to professional semester. Coreq: EMS 470. Methods ofteaching arithmetic. geometry. and pre—algebra topics in grades 6—9. Emphasizesapproaches that actively involve leamers and relate operations on concrete andpictorial representations to mathematical symbols.Taught during the first 7weeks of the semester.
EMS 475 Methods of Teaching Science 11. 3(3-0-0) . F. Freq: EMS 203.ELF 344. ED 310. PSY 304 or EDP 304. Coreq: EMS 476. Goals. methods.curricula. and evaluation practices in teaching the physical and biologicalsciences at the middle and secondary school levels.Taught during the first sevenweeks of the semester
EMS 476 Student Teaching in Science. 4-8. F. Freq: EMS 203. ELF 344.ED 310. PSY 304 or EDP 304. Senior standing and admitted to the professionalsemester. Coreq: EMS 475. Supervised classroom experience in developing theskills and techniques for teaching science in a selected middle or secondaryschool for 10 weeks.
EMS 480 Teaching Mathematics with Technology. 3(3-0-0) . F.S. Freq:EMS 203: MA 131 or 141. Prepares prospective mathematics teachers to usetechnology in their classrooms to assist students in formulating and solvingmath problems in the middle and high school mathematics curricula.
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EMS 495 Senior Seminar in Mathematics and Science Education. [-3.Preq: Advanced Undergraduate standing and Department approval required.In-depth investigation of one or more teaching areas in mathematics or scienceeducation.
EMS 496 Special Topics in Education. [-3. Freq: Junior or seniorstanding and consent of instructor. Individual or group study of special topics inprofessional education. The topic and mode of study are determined by thefaculty member after discussion with the student.

ENG 100 Introduction to Academic Writing. 4(4—0—0) . F.S.Sum.Intensive introduction to critical writing and reading in academic contexts.Exploration of writing processes and academic literacy skills: interpretingassignments; comprehending. analyzing. and evaluating college—level texts;inventing. drafting.and revising; seeking. providing. and responding toconstructive feedback; collaborating effectively under varied leaIning models.Extensive writing practice and individualized coaching. Attention to grammarand conventions of standard written English. Intended as preparation for ENG101. Successful completion of ENG 100 requires a grade of C— or better.Credit for ENG 100 is not allowed if student has prior credit for ENG 101.
ENG 101 Academic Writing and Research. 4(4—0—0) . F,S,Sum. Freq:Grade of C— or better in ENG 100 or placement via English Departmentguidelines. Intensive instruction in academic writing and research. Basicprinciples of rhetoric and strategies for academic inquiry and argument.Instruction and practice in critical reading. including the generative andresponsible use of print and electronic sources for academic research.Exploration of literate practices across a range of academic domains. laying thefoundation for further writing development in college. Continued attention togrammar and conventions of standard written English. Successful completionof ENG 101 requires a grade of C- or better.
ENG 201 Writing Literary Analysis. 3(3-0-0) . F.S.Sum. Writing aboutliterature for a variety of audiences. Strategies for writing close textual analysis- including attention to versification. narrative technique. and dramatic structure- and for articulating biographical. literary—historical. and cultural—historicalcontexts. Conventional genres of literary analysis. including $close readings.$reviews. and editorial introductions; conventions of organization and prose stylein both academic and professional literary discourse; MLA conventions forprose style and documentation.
ENG 206 Studies In Drama. 3(3—0-0) . F.S. Selected drama from theclassical period to the present. Emphasis on reading for enjoyment as well asunderstanding theory and development of tragedy. comedy. and other modes ofdramatic expression. Writers such as Sophocles. Euripides. Shakespeare. Ibsen.and Shaw. and contemporary playwrights.
ENG 207 Studies in Poetry. 3(3-0-0) . F. S. Main features of poetry such astone. voice. form. diction. figurative language. and sound patterns. Reading ofpoetry from different periods with the goal of leaIning how to understand.appreciate. and analyze different kinds of poems.
ENG 208 Studies Ill Fiction. 3(3-0-0) . F.S.Sum. Representative examplesof novels and short stories from different periods. emphasizing understandingand appreciation of fiction as a genre. a knowledge of the features andtechniques of fiction. and a sense of the development of the genre.
ENG 209 Introduction to Shakespeare. 3(3-0-0) . F.S. Shakespeare fornon—English majors. Seven to ten major plays. including representativecomedies. such as The Taming of the Shrew; histories. such as Richard III;tragedies. such as Hamlet; and romances. such as The Tempest.Does not satisfyrequirements for English major.
ENG 210 Introduction to Language and Linguistics. 3(3-0-0) . F.S. Freq:ENG 101. Linguistics theory and method. Topics include the English soundsystem. morphology. syntactic structure. semantics. and historical andcontemporary dialect variation. Language acquisition. language and the brain.and computer processing and human language.
ENG 214 Introduction to Editing. 3(3-0—0) . F.S.Sum. Freq: ENG 101.Basic editorial skills with a wide range of publications. Stylistic editing(conventions of written English. consistency. effectiveness of syntax.appropriateness of diction). substantive editing (accuracy. legal issues. ethics).and production editing (layout. typography. electronic publication processing).



Introduction to resources such as standard reference works and professionalorganizations.
ENG 215 Principles of News and Article Writing. 3(3-0-0) . F.S.Sum.Freq: ENG 101. Techniques of writing news stories and feature articles.Components of newsworthiness. examination of evidence. interview techniques.varied writing styles. Role of newspapers and journalism in America.
ENG 216 Technologies for Texts. 3(1-4-0) . S. Freq: ENG 101. Uses ofcomputers for creating. designing. analyzing. and disseminating texts. both ondesktops and on the Internet. Overview of technologies that facilitate reading.writing. and communication; development of skill with various applications andunderstanding of their capabilities. limitations. and historical analogues.Recommended for students in journalism and technical writing.
ENG (FL) 219 Studies in Great Works of Non-Western Literature. 3(3-0-0) F,S. Readings. in English translation. or non—Western literarymasterpieces from the beginnings of literacy in the Middle East. Asia. andAfrica to the modern period. including excerpts from texts such as theUpanishads. the Ramayana. the Sundiata. Gilgamesh. A Thousand and OneNights. and the Quran and such authors as Confucius. Oe Kenzaburo. OmarKhayyam. Rumi. and Amos Oz.
ENG (FL) 220 Studies in Great Works of Western Literature. 3(3-0—0) .F.S,Sum. Readings. in English translation. of Western literary masterpieces.from the beginnings of literacy in the Middle East and Europe towards thepresent. including such authors as Homer. Sophocles. Virgil. Ovid. Augustine.Danta. Machiavelli. Shakespeare. Cervantes. Moliere. Voltaire. Goethe. Austen.Flaubert. Dickinson. Tolstoy. Kaflia. and Woolf.Credit will not be given forboth ENG/FL 220 and either ENG/FL 221 or ENG/FL 222
ENG (FL) 221 Literature of the Western World I. 3(3-0-0) . F. Readingsfrom English translations of Biblical. Classical. Medieval. and EarlyRenaissance literature. including works by such authors as Homer. Plato. Virgil.Ovid. St. Paul. St. Augustine. Marie de France. and Dante.

77?ENG --- Literature of the Western World 11. 3(3-0-0) . S. Readings fromEnglish translations of Renaissance. Neo-Classical. Romantic. and EarlyModern literature. emphasizing the cultures of continental Europe from theRenaissance to 1900. and including such authors as Petrarch. Erasmus.Rabelais. Machiavelli. Shakespeare. Moliere. Voltaire. Rousseau. Goethe.Flaubert. and Tolstoy.
ENG (FL) 223 Contemporary World Literature 1. 3(3-0-0) . F.Twentieth—century literature of some of the following cultures: Russian. EasternEuropean. Western European. Latin American. Canadian. Australian.
ENG (FL) 224 Contemporary World Literature II. 3(3-0-0) . S.Twentieth—century literature of some of the following cultures: Asian. Arabian.African. Caribbean. Native—American.
ENG 232 Literature and Medicine. 3(3-0-0) . F,S. Study of literatureabout illness. epidemics. and the science and practice of medicine. Readingswill include works by authors such as Boccaccio. Defoe. George Eliot. Kafl{a.William Carlos Williams. Susan Sontag. and Tony Kuslmer.
ENG 233 The Literature of Agriculture. 3(3—0-0) . S. A study of writingson the role of farming in the creation of culture and on the connection betweenthe attention to words necessary for good writing and the attention to the landnecessary for good farming. Readings may include ancient and modern textsfi'om a variety of cultures and genres. Possible authors include Virgil.Jefferson. Hardy. Cather.
ENG 246 Literature of the Holocaust. 3(3-0—0) . S. Alt yrs. Fictional andnonfictional versions of the Holocaust. focusing on themes of survival. justice.theology. and the limits of human endurance.
ENG (AFS) 248 Survey of African-American Literature. 3(3-0-0) . F. S.Afi‘ican-American writing and its relationships to American culture and history.Covers such writers as Wheatley. Douglass. Chesnutt. Dunbar. DuBois.Hughes. Hurston. Wright. and Morrison.
ENG 251 Major British Writers. 3(3-0—0) . F.S.Sum. Significant Britishauthors chosen fi‘om among such figures as Chaucer. Shakespeare. Milton.Swift. Pope. Austen. Wordsworth. Coleridge. Tennyson. Browning. Bronte.Dickens. Joyce. Eliot. Woolf. and Yeats.Credit will not be given for both ENG251 andeither ENG 261 or 262.
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ENG 252 Major American Writers. 3(3-0-0) . F.S.Smn. SignificantAmerican authors chosen from among such figures as Franklin. Emerson.Thoreau. Hawthorne. Melville. Douglass. Stowe. Whitman. Dickinson. Twain.James. Frost. Faulkner. Hemingway. and Morrison.Credit will not be given forboth ENG 252 and either ENG 265 or 266.
ENG 260 Introduction to Literary Study. 3(3-0—0) . F.S.Smn. Preq: ENG101. Introduces fundamental questions in literary history and critical theory.Emphasizes critical reading skills and prepares students for the kinds ofcourses——surveys. genre courses. author courses. problem—based courses——thatare part of the Englishmajor. Papers prepared using standard word processingprograms.
ENG 261 English Literature 1. 3(3-0—0) . ESSum. A survey of Englishliterature to 1660. including Old English. Middle English. and Renaissancewriting. focusing on such central authors as Chaucer. Spenser. Marlowe.Shakespeare. Jonson. Donne. and Milton.
ENG 262 English Literature II. 3(3-0-0) . F,S,Sum. A survey of Englishliterature from 1660 to the present. Poetry. fiction. drama and intellectual proseby such central writers as Dryden. Pope. Swift. Johnson. Wollstonecraft.Wordsworth. Keats. Shelley. Bronte. Carlyle. Tennyson. Browning. Yeats.Woolf. Joyce and Eliot.
ENG 265 American Literature 1. 3(3—0—0) . F,S,Sum. A survey ofAmerican literature from the beginnings to the Civil War. including such centralauthors as Edwards. Franklin. Irving. Emerson. Hawthorne. Melville. Poe.Stowe. Douglass. Thoreau. and Whitman.
ENG 266 American Literature 11. 3(3-0-0) . F.S.Sum. A survey ofAmerican literature from the Civil War to the present. including such centralauthors as Whitman. Dickinson. Twain. James. Crane. Wharton. Frost. Eliot.Hemingway. Hurston. Faulkner. Wright. O'Connor. and Morrison.
ENG 272 Writing About Film. 3(3-0-0) . F. S. Preq: ENG 101.Comprehensive study of various approaches to writing about film. Primaryfocus is on the critical and evaluative practice involved in writing film criticismfor non—academic audiences. Film screenings. discussion of assigned readings.and in—classwriting workshops aid students in preparing a portfolio of filmwriting that includes film reviews of various lengths.
ENG 282 Introduction to Film. 3(2-2-0) . F.S. Examination of basic filmtechniques and basic methods of film analysis. Emphasis on understanding andappreciating film as a major art form.
ENG 283 Introduction to American Folklore. 3(3—0—0) . S. Principal typesof folklore; field work in collecting and assimilating material from variouscultural traditions. Emphasis on American folklore and its origins.
ENG 287 Explorations in Creative Writing. 3(3—0—0) . F,S. Preq: ENG101. Introduction to the basic elements and principles of three genres of creativewriting: poetry. fiction and drama. Reading and class discussion of studentwork. Recommended for students with no prior experience in creative writing.
ENG 288 Fiction Writing. 3(3-0-0) . F.S. Freq: ENG 101. Experience inwriting short prose fiction. Class critiquing of student work and instruction intechniques of fiction.
ENG 289 Poetry Writing. 3(3-0-0) . F,S. Preq: ENG 101. Experience inwriting poetry. Class critiquing of student work and instruction in techniques ofpoetry.
ENG 298 Special Projects in English. 1-3. F.S.Sum. Faculty—guidedindependent study. or courses on special topics determined by departmentalinterest or need.
ENG 301 Critical Approaches to Reading Literature. 3(3-0-0) . F. S.Preq.’ Sophomore standing. Intensive study of criticism from the Ancient worldthrough the contemporary period. including ancient. medieval. Renaissance.Romantic. and early modern theories; the modern period is represented by thedominant schools of twentieth—century criticism (e.g. Formalism. Structuralism.Post—structuralism and Deconstruction. Narratology. traditional Historicism.New Historicism. Marxism and Feminism).
ENG (WGS) 305 Women and Literature. 3(3-0-0) . S. Preq: Sophomorestanding. Nineteenth— and twentieth—century womens’ literature. as shaped bythe intersecting and competing claims of gender. race. sexuality. and culture.Focus on fiction. accompanied by critical readings from American studies.feminist literary criticism.and postmodern theory.



ENG 314 Technical Document Design and Editing. 3(3-0-0) . F.S.Sum.Freq: ENG 214. Layout and design principles for written documents; desktopbuilding; legibility. readability testing; conventions of proposals. instructions.and reports; basics of technical editing: usage. vocabulary. style manuals.editing mathematical equations. graphs. tables.
ENG 315 Advanced News and Article Writing. 3(3-0-0) . S. Freq: ENG215. Advanced work in writing news stories. profiles. features. andinvestigative stories. Includes analysis and critical reading of print media.Assumes thorough knowledge of AP style and rudiments of news and featurewriting.
ENG 317 Designing Web Communication. 3(3-0-0) . F,S. Freq: ENG214, or ENG 216, or ENG 314. A course in the layout. design. and compositionof web—based communication. Students will learn to analyze audiences andtheir uses of information in order to plan. compose, and critically evaluate web—based communication. Students will acquire skill with HTML coding. screendesign. and multimedia authoring and will apply those skills to the compositionof a variety of web texts (Le. websites). Course work will require students tobecome proficient with commercially available HTML and photoeditors.
ENG (COM) 321 Survey of Rhetorical Theory. 3(3—0—0) . F. Freq: COM201. Principles of rhetorical theory from its classical origins through the modernperiod to the present time. Key concepts and theories that provide a criticalunderstanding of the processes of persuasive symbol use.
ENG 323 Writing in the Rhetorical Tradition. 3(3—0-0) . F, S, Sum. Freq:ENG 101. A writing course based on the study of rhetoric. Readings on theprinciples of invention. arrangement. and style; analysis of written texts; writingof persuasive texts for a variety of audiences and purposes.
ENG 324 Modern English. 3(3-0-0) . F.S. Freq: ENG 101. Study ofModern English at the sentence level. Analysis of grammatical structure.Consideration of language variation in English.
ENG (FL) 325 Spoken and Written Traditions of American EnglishDialects. 3(3-0-0) . S. Freq: ENG 101. Spoken and written traditions ofAmerican English. Historical and current factors in dialect diversity. includingregional. social. ethnic and stylistic differences. Special attention to African-American and Southern English in both spoken and literary representations ofdialects.
ENG 326 History of the English Language. 3(3-0-0) . F.S. Freq: ENG101. Development of the English language from its Indo—European origins tothe present. Emphasis on historical and comparative linguistic methodology andon changes in sound. syntax. and meaning.
ENG (VWGS) 327 Language and Gender. 3(3—0-0) . S. Freq: ENG 101.Introduction to the use of language by men and women. Research inLinguistics and Women's Studies addressing issues such as the acquisition ofgender—differentiated language. gender and conversational interaction. sexism inlanguage. gender issues in society. and the relationship between language.gender. and other social constructs (e.g.. class. culture. and ethnicity).
ENG 328 Language and Writing. 3(3-0-0) . S. Freq: ENG 101. Study oflanguage structure; specific attention to differences between spoken and writtenlanguage; print conventions; error analysis; and the application of linguistics torhetoric and composition. Analysis of a variety of grammatical approaches;how to evaluate grammar textbooks and compositions. Intended for EnglishEducation majors.Credit will not be awarded for both ENG 328 and ENG 324.
ENG 331 Communication for Engineering and Technology. 3(3-0-0) .F.S,Si¢m. Freq: Junior standing. Written communication in industrial andtechnical organizations. emphasizing internal communication with managersand technical personnel and including external communication with regulators.vendors. and clients. Intensive practice in writing; relationship of writing to oraland visual communication. For students in engineering and other primarilytechnological curricula.Credit is not allowed for more than one of ENG 331.ENG 332. and ENG 333.
ENG 332 Communication for Business and Management. 3(3-0-0) .F. S, Sum. Freq: Junior standing. Written communication in business and publicorganizations. including both internal communication (such as instructions.policies. management reports) and external communication with clients.vendors. and publics. Intensive practice in writing; relationship of writing tooral and Visual communication. For students in business and management—related programs.Credit is not allowed for more than one of ENG 331. ENG332. and ENG 333.
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ENG 333 Communication for Science and Research. 3(3-0-0) . F.S.Freq: Junior standing. Written communication in scientific and researchcontexts. emphasizing relationship between research and writing in problemformulation. interpretation of results. and support and acceptance of research.Intensive practice in writing; relationship of writing to oral and visualcommunication. For students who plan careers in scientific research.Credit isnot allowed for more than one of ENG 331. 332. and 333.
ENG (AFS) 349 African Literature in English. 3(3-0-0) . S. Freq:Sophomore standing. Anglophone literature in Africa. Emphasis on therelationship between the African world—view and literary production and thepersistent trend by Afi‘ican writers to connect literature with politics. Writerssuch as Achebe. Ngugi. Soyinka. and Serote.
ENG 350 Internship in Writing and Editing. 3(1—10-0) . F,S. Freq: Anytwo ENG 214, ENG 215, ENG 216, ENG 314, ENG 315, ENG 317, ENG 421.Directed work experience for English majors including work—site mentoring andevaluation. Department supervision includes course work directed towarddesigning employment application materials. developing a portfolio ofprofessional work. and reading the literature on workplace socialization.
ENG 362 The British Novel of the 18th Century. 3(3-0—0) . S. Freq:Sophomore standing. Emphasizes major novelists such as Defoe. Richardson.Fielding. Sterile. and Austen.
ENG 363 The British Novel of the 19th Century. 3(3—0-0) . F. Freq:Sophomore standing. Emphasizes major novelists such as Dickens. Trollope.the Brontes. Eliot. and Hardy.
ENG (COM) 364 History of Film to 1940. 3(3-0-0) . F. Freq: Juniorstanding. Technological developments and aesthetic movements that shapedcinema production and direction from the beginning of the industry to 1940.Evolution in camera movement. editing. sound storyline. and the documentary.Rise to prominence of the Hollywood studio systems and the contributions offoreign filmmakers.
ENG 368 American Poetry to 1900. 3(3-0—0) . S. Freq: Sophomorestanding. American poetry written in English from the colonial period to 1900.Development of styles and themes in relation to historical context. Emphasis onpoets such as Bradstreet. Taylor. Wheatley. Poe. Sigoumey. Emerson.Longfellow. Whitman. Dickinson. and Robinson.
ENG 369 The American Novel of the 19th Century. 3(3-0—0) . F. Freq:Sophomore standing. Major novels illustrating the development of Americanfiction from Romanticism to Realism and Naturalism. Works by such writers asBrown. Cooper. Hawthorne. Stowe. Melville. Twain. Howells. James. Norris.Crane. Chopin. and Dreiser.
ENG 370 Early Twentieth-Century Fiction. 3(3—0-0) . S, Alt yrs. Freq:Sophomore standing. Study of narrative fiction written during the first half ofthe twentieth century. Typical subjects: James. Conrad. Stein. Hemingway.Woolf. Faulkner. Hurston. Wright. Beckett.
ENG 371 Late Twentieth-Century Fiction. 3(3—0-0) . S, Alt yrs. Freq:Sophomore standing. Study of narrative fiction written during the second half ofthe twentieth century. Typical subjects: Beckett. O'Brien. Welty. O'Connor.Naipaul. Lessing. Gordimer. Morrison. Rushdie. DeLillo. Pynchon. McCarthy.
ENG 372 Early Twentieth-Century Poetry. 3(3—0-0) . F, Alt yrs. Freq:Sophomore standing. Study of poetry written in English during the first half ofthe twentieth century. Typical subjects: Hardy. Robinson. Yeats. Eliot. Pound.H.D.. Williams. Hughes. Moore. Stevens.
ENG 373 Late Twentieth-Century Poetry. 3(3-0-0) . F. Alt yrs. Freq:Sophomore standing. Study of poetry written in English during the second halfof the twentieth century. Typical subjects: Auden. Lowell. Larkin. Olson.Heaney. Plath. Ginsberg. Smith. Ashbery. Rich. Brooks. Walcott. Lorde.
ENG (COM) 374 History of Film From 1940. 3(3—0-0) . S. Freq: Juniorstanding. Technological developments and aesthetic movements that haveshaped cinema production and direction from 1940 to the present. Evolution incamera movement. editing. sound. storyline. and the documentary. Post—wardecline and re-emergence of the Hollywood film industry and the contributionsof foreign filmmakers.
ENG (AFS) 375 African American Cinema. 3(3-0-0) . F. Survey andanalysis of African American film culture from l900—present. Examination ofpre—Hollywood. classical Hollywood. and Independent filmmaking. Particular



focus on independent filmmakers' response to dominant industry representationsand the work of filmmakers who seek to create a specifically African Americancinematic style.
ENG 376 Science Fiction. 3(3-0-0) . F.S. Freq: Sophomore standing.Representative works of science fiction. Emphasis on works written in thetwentieth century. with some attention to the history and development of thegenre.
ENG 377 Fantasy. 3(3-0—0) . F.S. Freq: Sophomore standing.Representative works in the genre of fantasy. Emphasis on works of 19th and20th centuries. Authors such as Carroll. Lewis. Tolkien. Borges. LeGuin. andGardner.
ENG 380 Modern Drama. 3(3-0-0) . F. Freq: Sophomore standing. Majorplays and playwrights from Ibsen to Pinter. including at least some of thefollowing: Strindberg. Chekhov. Shaw. O'Neill. Hellman. Pirandello. Brecht.Williams. Miller. Albee.
ENG 381 Creative Nonfiction Writing Workshop. 3(3—0-0) . F.S. Freq:ENG 215, 287, 288, or 289. A workshop in creative nonfiction (literary ormagazine journalism) for the student with demonstrated understanding of thebasic techniques of creative writing and journalism.
ENG 382 Film and Literature. 3(2-2-0) . F. Ways of adapting literaryworks to film form. Similarities and differences between these two media.Emphasis on the practical art of transforming literature into film. Attention tothe impact of film upon literature.
ENG 383 Folklore and Literature. 3(3-0-0) . F. Freq: Sophomorestanding. Relationships between traditional culture and written literature. Genretheory; interchanges between print media and oral tradition; nature of plot.character. and form in Western and non—Westein cultural traditions;performance theory. Influence of regional traditions and American literature.
ENG 384 Film Theory. 3(3-0-0) . F. Freq: ENG 282. Survey of criticalapproaches to film art. Application of theoretical paradigms——formalist. realist.psychoanalytic. feminist. poststructuralist——to individual films. genres. nationalcinemas and directors.
ENG 385 Biblical Backgrounds of English Literature. 3(3-0-0) . F, Alt.yrs. Freq: Sophomore standing. Influences of the Bible—principal forms. genres.and texts—0n major English and American writers such as Milton. Spenser.Melville. Eliot. and Faulkner.
ENG 388 Intermediate Fiction Writing Workshop. 3(3—0-0) . F.S. Anintermediate workshop in creative writing for students with demonstratedunderstanding of the basic techniques of writing prose fiction.
ENG 389 Intermediate Poetry Writing Workshop. 3(3-0-0) . F.S. Anintermediate workshop in creative writing for students with demonstratedunderstanding of the basic techniques of writing poetry.
ENG 390 Classical Backgrounds of English Literature. 3(3-0-0) . S.Freq: Sophomore standing. Literature of the ancient Western world and itsinfluence on English and American writing. Emphasis on the connectionsbetween the two bodies of literature. Covers such writers as Plato. Horace.Virgil. and St. Augustine.
ENG 391 Special Topics in Modern Drama. 3(3—0—0) . F. Freq.-Sophomore standing. Various topics in modern drama covering differentcultures. issues. and theatrical practices within the last 100 years. ModemAmerican drama. modern British drama. modern World Drama. and Europeantheatre from World War II to the present.
ENG (FL) 392 Major World Author. 3(3-0-0) . F.S. Freq: Sophomorestanding. Intensive study in English. of the writings of one (or two) author(s)fi‘om outside the English and American traditions. Sample subjects: Homer.Virgil and Ovid. Lady Murasaki. Marie de France and Christine de Pizan.Dante. Cervantes. Goethe. Balzacand Flaubert. Kafl{a. Proust. Lessing andGordimer. Borges and Marquez. Neruda. Ache be. Soyinka. Calvino. Walcottand Naipaul. Topics will vary from semester to semester.May be repeated forcredit with new topic.
ENG (FL) 393 Studies in Literary Genre. 3(3-0—0) . F.S. Freq:Sophomore standing. Concentrated treatment of one literary genre. such as theepic. the lyric. the drama. satire. romance. autobiography. the essay. the novel.or the short story. Treatment of materials from several national or ethnic
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cultures and several periods. All readings in English. Course may be takenthree times for credit.Course may be taken 3 times in different gem‘es.
ENG (FL) 394 Studies in World Literature. 3(3-0-0) . F.S. Freq:Sophomore standing. Study of a subject in world literature; for example.African literature. Asian literature. Hispanic literature. East European literature.comedy. the epic. the lyric. autobiography. the Faust legend. or metamorphosis.Subjects vary according to availability of faculty. Readings in Englishtranslation.
ENG 398 Contemporary Literature I (1900 to 1940). 3(3-0-0) . F. Freq:Sophomore standing. British and American literature from 1900 to World WarII. with representative authors such as Conrad. Yeats. Eliot. Joyce. Woolf.Faulkner. Shaw. Stein. O'Neill. and Wright. For comparative purposes.continental authors such as Kafl<a and Mann.
ENG 399 Contemporary Literature 11 (1940 to Present). 3(3-0-0) . S.Freq: Sophomore standing. Literature from World War II to the present. withrepresentative authors such as Murdoch. Beckett. Nabokov. Ginsberg. Achebe.Fuentes. Kundera. Naipaul. and Morrison.
ENG 400 Applied Criticism. 3(3-0-0) . F. Freq: LTN Majors, Seniorstanding, formal admission to the methods and student teaching courses.Coreq: EC] 450. Types and methods of literary criticism designed specificallyfor students intending to teach English in high school.
ENG (ECI) 405 Literature for Adolescents. 3(3-0-0) . F. Freq: Juniorstanding. The history. types. and characteristics of literature for adolescents.Emphasizes reading and analyzing the literature by exploring the themes.literary elements. and rationale for teaching literature for adolescents. Addressesways in which this literature can be integrated and implemented inEnglish/Language Arts curriculum.
ENG (FL) 406 Modernism. 3(0-0—0) . F. Freq: Sophomore standing.Intemational Modeinist movement in literatLu‘e. fi‘om its nineteenth-centuryorigins to its culmination in the early twentieth century. Definitions ofmodernity. as embodied in a variety of genres. Placement of Modernist textswithin a variety of cultures that produced them.
ENG (FL) 407 Postmodernism. 3(3-0-0) . S. Freq: Sophomore standing.Literary expressions of Postmodernism. from its origins in the Modernistmovement through its culmination in the later decades of the twentieth century.Definitions of postmodeinity. as embodied in a variety of genres. Placement ofPostmodelnist texts within a variety of cultures that have produced them.
ENG (WGS) 410 Studies in Gender and Genre. 3(3-0-0) . F. Freq:Sophomore standing. This course examines the ways in which writers haverevised the literary genres to include gendered experience. It will focus on adifferent generic area. such as poetry. fiction. drama or autobiography.depending on its instructor.
ENG (COM) 411 Rhetorical Criticism. 3(3-0-0) . S. Rhetorical analysisof public speeches. social movements. political campaigns. popular music.advertising. and religious communication. Neo—Aristotelian criticism.movement studies. genre criticism. dramatistic analysis. content analysis.fantasy theme analysis.
ENG 417 Editorial and Opinion Writing. 3(3-0-0) . S. Freq: ENG 214.ENG 215. Discussing and writing newspaper and magazine editorials. withadded attention to other forms of opinion in print. such as columns and booksand music reviews.
ENG 420 Major American Author. 3(3-0—0) . F. Freq: Sophomorestanding. Intensive study of the writings of one (or two) American author(s).Developments across the career. relationships between the writing and the life.the writer's participation in a culture and an historical moment. Samplesubjects: Emerson and Thoreau. Melville. Whitman. Stowe and Douglass.Dickinson. Twain. James and Wharton. Frost. O'Neill. Fitzgerald andHemingway. Faulkner. Hurston and Wright. O'Conner. Morrison.
ENG 421 Computer Documentation Design. 3(3-0—0) . F. Freq: ENG314. 331. 332 or ENG 333. Theory and design of documentation for computerhardware and software. including user guides. reference manuals. quickreference guides. tutorials. online documentation. and CD—based mediadelivery. Training in alternative documentation testing procedures. usabilitytesting. and collaborative revision.
ENG 422 Writing Theory and the Writing Process. 3(3-0-0) . F.S. Freq:ENG 101. Theory and research on the processes and contexts of written



discourse; cognitive. socio—cultural. educational perspectives; reflective andresearch-based accounts of the writing process; analysis of discourse contextsand communities.
ENG 425 Analysis of Scientific and Technical Writing. 3(3-0-0) . S.Freq: ENG 314. 331. 332. or 333. The role of communication in the creation ofscientific knowledge and technical designs and artifacts; methods of analyzingtexts and of studying their creation and use; relationships between writing andother forms of communication. Field research in a scientific or technologicalsetting.
ENG 426 Analyzing Style. 3(3-0-0) . F,S. Freq: ENG 101. Development ofa greater understanding of and facility with style in written discourse. Theoriesof style. stylistic features; methods of analysis. imitation.
ENG 433 Screenwriting. 3(3-0-0) . S, Alt yrs. Freq: 6 credit hours fromcourses in writing for media, creative writing, or Film Studies. Writing forfilms. story planning. character development. communicating information.building scenes. relationships between script and cinematic dimensions.working with studios and editors.
ENG 439 17tl1-Century English Literature. 3(3-0—0) . S. Freq:Sophomore standing. Works of major nondramatic literary figures in Englandduring the period 1600—1700. such as Donne, Jonson, Herbert. Marvell. Bacon.and Browne.
ENG (AFS) 448 African-American Literature. 3(3—0-0) . S. Freq: Juniorstanding. Survey of African—American literature and its relationships toAmerican culture, with an emphasis on fiction and poetry since 1945. Writerssuch as Bontemps. Morrison. Huston. Baldwin. Hayden. Brooks. Naylor.Harper. and Dove.
ENG 449 16th-Century English Literature. 3(3-0-0) . F. Freq:Sophomore standing. Nondramatic prose and poetry of the sixteenth century.with consideration of literary types and movements. Emphasis on majorauthors. including Sidney and Spenser.
ENG 451 Chaucer. 3(3-0-0) . F.S. Freq: Sophomore standing. Introductionto the study of Chaucer through an intensive reading of The Canterbury Tales.
ENG 452 Medieval British Literature. 3(3-0-0) . S. Freq: Sophomorestanding. Readings in the rich poetic. thematic. and generic diversity ofMedieval British literature. Representative selections from romance. dream—vision. allegory. fabliau. lyric. chronicle. saint’s life. satire. in historical andcultural contexts. Priorknowledge of Middle English unnecessary.
ENG 453 The Romantic Period. 3(3—0-0) . F. Freq: Sophomore standing.Emphasis on the major poetry of Blake. Wordsworth. Coleridge. Byron.Shelley, and Keats, with selected readings from other poets. prose writers, anddramatists of the period.
ENG 455 Literacy in the U.S.. 3(3-0-0) . S. Freq: ENG 101; Junior orsenior standing. Academic study of the nature, functions, acquisition.institutionalization, and present state of literacy in the U.S.. with special focuson issues of cultural diversity and social inequity. Three contexts for literacy —personal, academic. and home/community — provide a range of readings.investigations, and opportunities for reflection and further study. Service—learning component links this academic study to required tutoring (2 hours perweek) of children and adults in local community service agencies in addition toattending class. Students will need to provide their own transportation.
ENG 460 Major British Author. 3(3-0-0) . S. Freq: Sophomore standing.In—depth study of the works of one (or two) British author(s) within theirhistorical and literary-historical context. Sample authors might include;Spencer and Sidney. Swift and Pope. Austen. Wordsworth and Coleridge. Keatsand Shelley. the Brontes. the Brownings. Dickens. George Eliot. Hardy. Joyce.Woolf.
ENG 462 18th-Century English Literature. 3(3-0-0) . F. Freq:Sophomore standing. Major figures in English literature between 1660 and1790. Works studied in relation to social. cultural. political. and religiousdevelopments. Emphasis on writers such as Dryden. Swift. Pope. Johnson.
ENG 463 The Victorian Period. 3(3-0-0) . S. Freq: Sophomore standing.Significant British poets. writers of prose non—fiction. and novelists studied inthe social, economic. scientific. intellectual. and theological contexts of theVictorian era.
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ENG 464 British Literature, 1900-1945. 3(3-0-0) . S. Alt. yrs. Freq:Sophomore standing. Variety of writings by British authors between the deathof Queen Victoria and the end of World War II. Typical subjects: Hardy.Conrad. Shaw. Yeats. Forster. Joyce. Lawrence. Eliot. Woolf. Beckett.
ENG 465 British Literature, Since 1945. 3(3-0-0) . S. Alt. yrs. Freq:Sophomore standing. Study of a variety of writings by British authors sinceWorld War II. Typical subjects: Beckett. O'Brien. Orwell. Lessing. Murdoch.Rhys. Auden. Larkin. Osborne. Rushdie.
ENG 467 American Colonial Literature. 3(3-0-0) . S. Freq: Sophomorestanding. Survey of American literature and thought from its beginnings to theadoption of the Constitution. Representative works such as travel andexploration reports. Indian captivity narratives. diaries. journals.autobiographies. sermons. and poetry.
ENG 468 American Romantics. 3(3-0—0) . F. Freq: Sophomore standing.Major American writers from 1825 to 1865. Relationship between literarydevelopments and social change. Emphasis on such writers as Emerson.Hawthorne. Cooper. Poe, Melville, Douglass. Stowe. Thoreau. and Whitman.
ENG 469 American Realism and Naturalism. 3(3—0-0) . S. Freq:Sophomore standing. Major American writers from 1865 to 1914. withemphasis on novelists such as Twain. James, Howells, Chopin, and Dreiser.
ENG 470 American Literature, 1914-1945. 3(3-0-0) . F, Alt yrs. Freq:Sophomore standing. Variety of writings by US. authors from World War I toWorld War II. Typical subjects: Stein. Adams, Anderson. Williams. Cullen.Hilda Doolittle, Faulkner, Hurston. Hemingway. Fitzgerald. Frost. O'Neill.
ENG 471 American Literature, Since 1945. 3(3-0—0) . F. Alt yrs. Freq:Sophomore standing. Study of a variety of writings by US. authors since WorldWar H. Typical subjects: Ellison. Lowell. Williams. Welty. Bellow. Baldwin.O'Conner. Barthelme. Albee. Mailer. Ashbery. Morrison. McDermott, DeLillo.
ENG 475 Literature, the Arts, and Mass Culture. 3(3-0-0) . F.S. Areview of the debate regarding art and mass culture. with attention to recentdevelopments in cultural theory and practice.
ENG 476 Southern Literature. 5(3-0-0) . F. Freq: Sophomore standing.Literary traditions of the Southeastem United States from colonization throughthe present. including study of such major writers as Byrd. Jefferson. Simms.Poe. Douglass. Twain. Chesnutt. Glasgow. Hurston. Tate. Wolfe. Faulkner.Warren. Wright. Welty. Williams. O'Connel‘. Percy. and Lee Smith.
ENG 486 Shakespeare, The Earlier Plays. 3(3—0—0) . F. Freq: Sophomorestanding. Shakespeare's major works before 1600 with emphasis on hisdevelopment as a playwright.
ENG 487 Shakespeare, The Later Plays. 3(3-0-0) . S. Freq: Sophomorestanding. Shakespeare's major works after 1600 with emphasis on his tragediesand the late romances.
ENG 488 Advanced Fiction Writing Workshop. 3(3-0-0) . S. Freq: ENG388. An advanced workshop in creative writing for students with demonstratedunderstanding and accomplishment in the techniques of writing prosefiction.This course is restricted to juniors and seniors. Departmental approvalrequired.
ENG 489 Advanced Poetry Writing Workshop. 3(3-0-0) . S. Freq: ENG389. An advanced workshop in creative writing for the students withdemonstrated understanding and accomplishment in the techniques of writingpoetry.This course is restricted to juniors and seniors. Departmental approvalrequired.
ENG 490 Studies in Medieval Literature. 3(3-0-0) . F. Freq: Sophomorestanding. Topics (in rotation) in medieval English and continental literature.such as Arthurian legend and literature; women in medieval society andliterature; the self in the late Middle Ages. Focus on special areas of interest.with attention to culturaland historical backgrounds and contemporaryscholarship. Some texts in Middle English. some in translation; no priorknowledge of Middle English needed.
ENG 491 Honors in English. 3(3-0—0) . F.S. Freq: English Majors.Intensive course or independent study project designed as one portion of theHonors Program in English. Subject varies.



ENG 492 Special Topics in Film Styles and Genres. 3(2-2-0) . S. Criticalapproaches to focused film topics involving film genres. directorial styles. ortrends within a national cinema. Topics will vary from semester to semester.
ENG 493 Special Topics in Folklore. 3(3-0-0) . S. Topics and genres infolklore. such as Folktale and Legend. Folklore and Religion. African—AmericanFolklore. Topics will vary from semester to semester.
ENG 494 Special Topics in Linguistics. 3(3-0-0) . S. Freq: ENG 101.(May be repeated for credit with new topic.) Methodology and analysis withinvarious branches of linguistics. e.g. syntax. semantics. computationallinguistics. phonology. dialectology. historical linguistics. discourse analysis.Examination of topic's basic methods. controversial issues. analysis of linguisticdata. Projects may include novel analyses of English constructions. parsingprograms. field work reports.
ENG 495 Seminar in Writing and Editing. 3(3-0-0) . F,S. Freq; Seniorstanding in LWE. Applies principles and experiences gained in previous studyto practical problems and projects such as document design and production.document testing. professional ethics. literacy education. and style analysis andevaluation.
ENG 496 Seminar in Literary Criticism. 3(3—0—0) . F,S. Freq: 9 hours ofliterature at the 300 level or above. Introduction to theoretical and appliedcriticism of literature. primarily for English majors and minors. May includetraditional theory from Plato and Aristotle to New Criticism. as well ascontemporary psychoanalytical. social. historical. and linguistic approaches toliterature.
ENG (FL) 497 Senior Seminar in World Literature. 3(3-0-0) . S. Freq:Junior standing or Senior standing. Rotating topics in world literature.including treatment of materials from more than one culture and includingconsideration of the subject's theoretical or methodological framework.Readings in English (original languages encouraged but not required).
ENG 498 Special Topics in English. [-6. F.S.Sum. Freq: Six hours in ENGabove the 100 level. Directed individual study or experimental course offeringsin language or literature. Individual study airanged through consultation withfaculty member and Director of Undergraduate Studies.
ENG 499 Special Topics in Creative Writing. 3(3-0—0) . F,S. Freq: ENG288 or ENG 289 ,' Students must have earned a grade of ”B” or better in 288 or289 or they must have demonstrated competence in creative writing asdetermined by instructor. Techniques and practice in writing a particular formwithin the traditional genres of poetry. prose. or drama. such as "Creative Non—Fiction." "Science Fiction." "The Novella." or "The Satirical Poem." Topicsvary from semester to semester.

ENT 201 Insects and People. 3(3-0-0) . S. Introduction to the fascinatingworld of insects and how they interact with people. Survey of insect history.diversity. structure and function. and behavior. Examples of harmful andbeneficial insects in a variety of human activities concluding with someprofound impacts insects have had on history. society and culture.
ENT 203 An Introduction to the Honey Bee and Beekeeping. 3(3-0-0) .F. Introduction to honey bee biology and a fundamental understanding ofbeekeeping management including crop pollination by bees. Examination ofthe relationships between honey bees and humans from prehistoric throughmodern times and the behavior andsocial system of one of the animal world'smost complex and highly organized non—human societies.
ENT 305 Introduction to Forensic Entomology. 3(3-0-0) . S. This courseprovides a broad overview of forensic entomology-a specialized field ofentomology employed in medicocriminal investigations. Forensic entomologyrelies on knowledge of insect ecology. biology. taxonomy. physiology anddevelopment to elucidate the circumstances surrounding death. The role ofarthropods associated with decomposed human remains is one of several valueddisciplines in forensic sciences. Understanding the general principles offorensic entomology and their application will be the focus of this course.
ENT 401 Advanced Beekeeping. 3(2-3-0) . S. Freq: ENT 203. A hands—oncourse in honey bee management including bee pollination of selected cropsbased on an understanding of bee biology. bee behavior. bee pathology. and beebotany.Credit not allowed for both ENT 401 and ENT 501.
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ENT (FOR) 402 Forest Entomology. 3 2-2-0) . S. Freq: Junior standingand BIO 125. Fundamentals of morphology. classification. biology. ecology andcontrol of insects attacking trees. with emphasis on silvicultural practices.
ENT (ZO) 425 General Entomology. 3(2-3-0) . F. Freq: Z0 I50.Explores the science of entomology by focusing on the basic principles ofsystematics. morphology. physiology. development. behavior. ecology. andcontrol of insects. Field trips provide opportunities to collect insects and studytheir adaptations to a wide variety of natural environments.
ENT 492 External Learning Experience. [-6. ES. Freq: Sophomorestanding. A learning experience within an academic framework that utilizesfacilities and resources which are external to the campus. Contact andarrangements with prospective employers must be initiated by student andapproved by a faculty adviser. the prospective employer. the departmentalteaching coordinator and the academic dean prior to the experience.
ENT 493 Special Problems in Entomology. [—6. ES. Freq: Sophomorestanding. A leaming experience in agriculture and life sciences Within anacademic framework that utilizes campus facilities and resources. Contact andarrangements with prospective employers must be initiated by student andapproved by a faculty adviser. the prospective employer. the departmentalteaching coordinator and the academic dean prior to the experience.
ENT 495 Special Topics in Entomology. 1-3. F,S,Sum. Offered as neededto present materials not normally available in regular course offerings or foroffering of new courses on a trial basis.

OCCUPATIONAL EDUCATION

EOE 101 Introduction to Occupational Education. 1(1-0-0) . F.Orientation to occupational teacher education cuiricula. Overview ofphilosophy. objectives and scope of occupational education programs in thepublic schools; multi—cultural and individual differences of students. Orientationto microcomputers and their potential uses by occupational education teachers.
EOE 241 Foundations of Marketing Education. 2(2-0-0) . E. Anintroduction to Marketing Education and its role in secondary. postsecondary.and adult education.
EOE 298 Special Topics in Occupational Education. 1-3. F.S.Smn.Individual or group study of particular areas of education at the freshman andsophomore levels.
EOE 307 Field Work in Occupational Education. 2-6. F.S.Sum. Freq:Sophomore standing and consent of instructor. A supervised off—campus fieldexperience in Occupational Education that relates on—the—job experiences in thefield to the technical competencies which are the content of the curriculum.Maybe repeated for a maximum of 6 credits.
EOE 444 Administration of Marketing Education. 3(3-0-0) . F, Alt. yrs.Freq: EOE 241 and admission to teacher education candidacy. The theory andskills necessary to plan. administer. and evaluate effective programs inMarketing Education classroom. Student teachers spend ten weeks full—time ina public school: observing. teaching. and participating in the total schoolprogram.
EOE 452 Lab Planning in Technology Education. 3(1-4-0) . S. Freq:Senior standing. Coreq: EOE 457 or 307. Laboratory planning. management.and safety for technology education. Physical layout. selection. specification.and cost of equipment; the safe operation. repair and maintenance of both powerand hand tools; specification of expendable supplies. estimating. and ordering.
EOE 456 Curriculum and Methods in Technology Education. 3(2-2-0) .F. Freq: Admittance to teacher education candidacy: Technology Educationmajors. Methods of teaching technology education. Emphasis on cun‘iculumdevelopment. instructional methods. laboratory instruction. meeting needs ofspecial populations. and management of student organizations.
EOE 457 Student Teaching in Technology Education. 3-8. S. Freq:Admission to professional semester. Coreq: EOE 452 and EOE 495. Skills andtechniques involved in teaching technology education through practice in apublic school setting.



NVIRO E TAL SCIENCE
ES 100 Introduction to Environmental Sciences. 3(3-0—0) .Environmental Science majors only. permission of instructor. Interrelationshipsbetween human populations and the natural environment. Human populationtrends. agriculture. air and water pollution. biological diversity. forest and landuse. energyand mineral resources. and toxic substances. Consideration ofrelated economic factors. laws. politics. political behavior. and ethicalquestions.
ENVIRONMENTAL TECHNOLOGY

ET 201 Environmental Technology Laboratory 1. [(0-3-0) . F. Use offield and laboratory instrumentation for monitoring water quantity and quality.Management. analysis. interpretation. and oral and written reporting of complexenvironmental data sets. Hands—on. real—world experience in water qualitymonitoring and maintenance. Required field trips may extend beyond classtime.
ET 202 Environmental Technology Laboratory II. 1(0-3—0) . S. Use offield and laboratory instrumentation for monitoring plants. soils. and naturalsystems. Management. analysis. interpretation. and oral and written reportingof complex environmental datasets. Hands—0n. real—world experience in plantand soil quality monitoring and maintenance. Required field trips may extendbeyond class time.
ET 252 Introduction to Spatial Technologies. 3(23-0) . S. Introductionto types of spatial information technologies and their uses in environmentalassessments, Topics include: map reading. geographic positioning systems.geographic information systems. and remote sensing. This course will providea basic overview of these technologies tfu‘ough lectures. and will afford anexposure to their uses through a series of structured laboratory exercises.
ET 301 Environmental Technology Laboratory 111. [(03-0) . F.Assessment of and response to environmental hazards caused by hazardousmaterials releases. Regulatory requirements associated with hazardous materialsreleases. Utilization of chemical protective clothing and respiratory protection.Students passing the class receive Occupational Safety and HealthAdministration (OSHA) 40—hour Hazardous Waste Operations and EmergencyResponse (HAZWOPER) certification. Required field trips may extend beyondlab time.
ET 302 Enviromnental Technology Laboratory IV. [(0-3-0) . S. Use offield and laboratory instrumentation for monitoring outdoor and indoor airquality. Management. analysis. interpretation. and oral and written reporting ofcomplex environmental data sets. Hands—on. real—world experience in airquality monitoring and maintenance. Required field trips may extend beyondclass time.
ET 303 Laboratory Safety Systems and Management. 1(0-3-0) . F.Theory and practice of regulation. management. and auditing of laboratorysafety. Laboratory field trips may extend beyond class time.
ET 310 Environmental Monitoring and Analysis. 3(3—0-0) . S. Freq: CH202, CH 220, and (CH 315 or CH 223). Monitoring and analysis of chemical.biological. and radiation impacts to the environment. Theory of chemical.physical. biological. and ecological monitoring. Planning and conductingenvironmental sampling and monitoring programs. Management. analysis. andquality assurance and control. Risk assessment in environmental technology.Laboratory practice and safety.
ET (MEA) 320 Fundamentals of Air Pollution. 4(3-3-0) . S. Preq: MA121 or MA 131 or MA 141. CH 20], FY 13] or PY 201 orPY 205 or FY 21].Air pollution sources. and the influence of natural and anthropoganic processeson the atmosphere. Roles of local. state and federal governments in airpollution control and importance of the Clean Air Act and it amendments.Techniques for measurement of atmosphere pollutant concentrations anddetermination of local and regional air quality. Required field trips may extendbeyond class time.
ET 330 Environmental Technology Practicum. 3(0—10-0) . Sum.Preparation for practicum. including resume writing. interviewing skills. coverletters. and practicum search teclmiques and resources. Professional practice as
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an environmental technologist. Written and oral communications of thepracticum experience.
ET 401 Environmental Technology Laboratory V. [(03-0) . F.Scientific and legal definitions of brownfield and EPA Superfund sites.Physical. chemical. and biological methods for remediating contaminated sites.Impacts of hazardous waste management on public and private sectororganizations. Field trips to public and private brownfield and Superfundremediation sites to examine real—world applications of principles. Requiredfield trips may extend beyond class time.
ET 410 Toxic Substances and Society. 3(3-0-0) . S. Preq: Juniorstanding. Interdisciplinary evaluation of past. present and future effects of toxicsubstances in the environment. Addresses various dimensions of toxicsubstances; special emphasis on ways to minimize adverse effects incontemporary and future societies.
ET 450 Environmental Regulation. 3(3-0-0) . S. Freq: PS 320 or ARE309. Origin and evolution of environmental regulation. Environmentalprotection statues administered by the EPA and the state of North Carolina.The interplay among science. values. and power within diverse environmentaldecision contexts. Relationships between regulators and the regulated. Civilenforcement. administrative enforcement. criminal enforcement. and citizens'suits. Real—world environmental regulatory compliance and enforcement issues.
ET 460 Practice of Environmental Technology. 3(3—0—0) . S. Freq: ET310. Preparation and presentation of comprehensive environmental assessmentsand analyses. Critical roles of quality control and assurance. The ISO 14000environmental management standard of the American National StandardsInstitute (ANSI). Preparation for certification as an environmental auditor byANSI and registration as an Environmental Professional by the NationalRegister of Environmental Professionals. Optional training and exams forEnvironmental Auditors Registration Association and American NationalStandards Institute/Register Accreditation Board Written Examinationavailable.
ET 470 Environmental Forensics. 5(3-0-0) . F. Freq: ET 252. ETJ’OI, ET310. Use of site assessment methodologies and state of the art technologiesfrom analytical chemistry. molecular biology. biogeochemistry. and GIS tosolve environmental cases of $Who done it?$ with regards to soil/sediment.water. and air contamination.Two field trips which may extend beyond classtime are required.
ET 490 Senior Seminar in Environmental Technology. 1(1-0-0) . S.Preq: Graduate standing. Weekly departmental and university seminars andgroup discussions to enrich and broaden student perspectives on the practiceand development of environmental technology. Oral and written reporting ofseminars topics.

FOREIGN LANGUAGES AND
LITERATURES

FL 215 Discovering France. 3(3-0-0) . S. A wide—ranging exploration ofthe French experience——from the glories of the past to the uncertainties of thefuture. Examination of social. political. economic. and cultural issues. withguest speakers offering complementary perspectives. Specialemphasis on therole of France and the French cultural heritage in today's rapidly changingworld. Course taught in English.
FL 216 Art and Society in France. 3(3-0-0) . F. An overview of the visualarts in France. defined broadly. and their relationship to French society andculture: painting. architecture. photography. cinema. book production. gardens.fashion. food. television. popular culture. and mass media. including theInternet. The principla themes of the course are how France's cultural heritageis embodied in its rich tradition of visual expression and how artists’ visualexpressions have either served to represent. glorify. or critique the nation.
FL (ENG) 219 Studies in Great Works of Non-Western Literature.3(3-0—0) . F.S. Readings. in English translation. or non—Western literarymasterpieces from the beginnings of literacy in the Middle East. Asia. andAfrica to the modern period. including excelpts from texts such as theUpanishads. the Ramayana. the Sundiata. Gilgamesh. A Thousand and OneNights. and the Quran and such authors as Confucius. Oe Kenzaburo. OmarKhayyam. Rumi. and Amos Oz.



FL (ENG) 220 Studies in Great Works of Western Literature. 3(3-0-0). F.S.Sum. Readings. in English translation. of Western literary masterpieces.from the beginnings of literacy in the Middle East and Europe towards thepresent. including such authors as Homer. Sophocles. Virgil. Ovid. Augustine.Danta. Machiavelli. Shakespeare. Cervantes. Moliere. Voltaire. Goethe. Austen.Flaubert. Dickinson. Tolstoy. Kaflca. and Woolf.Credit will not be given forboth ENG/FL 220 and either ENG/FL 221 or ENG/FL 222.
FL (ENG) 221 Literature of the Western World I. 3(3-0-0) . F.Readings from English translations of Biblical. Classical. Medieval. and EarlyRenaissance literature. including works by such authors as Homer. Plato. Virgil.Ovid. St. Paul. St. Augustine. Marie de France. and Dante.
FL 222 Literature of the Western World II. 3(3-0—0). S. Readings fromEnglish translations of Renaissance. Neo—Classical. Romantic. and EarlyModern literature. emphasizing the cultures of continental Europe from theRenaissance to 1900. and including such authors as Petrarch. Erasmus.Rabelais. Machiavelli. Shakespeare. Moliere. Voltaire. Rousseau. Goethe.Flaubert. Tolstoy.
FL (ENG) 223 Contemporary World Literature I. 3(3-0—0) . F. Preq:ENG 112. Twentieth—century literature of some of the following cultures:Russian. Eastern European. Western European. Latin American. Canadian.Australian.
FL (ENG) 224 Contemporary World Literature II. 3(3-0-0) . S. Preq:ENG 112. Twentieth—century literature of some of the following cultures:Asian. Arabian. African. Caribbean. Native-American.
FL 295 Special Topics in Foreign Languages and/or Literatures. 3(3-0—0) . F.S.Sum. Preq: Departmental approval required. A special projects courseon topics to be determined as needed in the departmental program.
FL 298 Independent Study in Foreign Language or Literature. [-6.F.S.Sum. Preq: Departmental approval required. Individualized study in aforeign language or literature. Topic. mode of study and credit hours to bedetermined in consultation with the faculty member supervising work.
FL 350 Modern European Literary Criticism. 3(3-0—0) . Preq: 6 hoursof any 300-level literature courses. Study of theoretical and philosophicalfoundations and applied methods in major currents of modem European literarycriticism. Includes structuralism. poststructuralism. feminism. andpsychoanalytical and ideological criticism. Examination of critical works andapplication to literary texts. Course taught in English.
FL (ENG) 392 Major World Author. 3(3-0-0) . F,S. Intensive study inEnglish. of the writings of one (or two) author(s) from outside the English andAmerican traditions. Sample subjects: Homer. Virgil and Ovid. Lady Murasaki.Marie de France and Christine de Pizan. Dante. Cervantes. Goethe. BalzacandFlaubert. Kafka. Proust. Lessing and Gordimer. Borges and Marquez. Neruda.Achebe. Soyinka. Calvino. Walcott and Naipaul. Topics will vary fromsemester to semester.May be repeated for credit with new topic.
FL (ENG) 393 Studies in Literary Genre. 3(3-0-0) . F.S. Concentratedtreatment of one literary genre. such as the epic. the lyric. the drama. satire.romance. autobiography. the essay. the novel. or the short story. Treatment ofmaterials from several national or ethnic cultures and several periods. Allreadings in English. Course may be taken three times for credit.Course may betaken 3 times in different genres.
FL (ENG) 394 Studies in World Literature. 3(3-0—0) . Preq: ENG 111and 112 or 113. Study of a subject in world literature: for example. Africanliterature. Asian literature. Hispanic literature. East European literature.Comedy. the Epic. the Lyric. Autobiography. the Faust legend. orMetamorphosis. Subjects Vary according to availability of faculty. Readings inEnglish translation.
FL 395 Study Abroad Programs. [-3. Specific category of coursesinvolving language and/or culture taught in foreign countries through theDepartment Study Abroad Program.
FL (ENG) 406 Modernism. 3(3-0-0) . International Modernist movementin literature. from its nineteenth-century origins to its culmination in the earlytwentieth century. Definitions of modernity. as embodied in a variety of genres.Placement of Modeinist texts within a variety of cultures that produced them.
FL (ENG) 407 Postmodernism. 3(3-0-0) . Literary expressions ofPostmodernism. from its origins in the Modernist movement through itsculmination in the later decades of the twentieth century. Definitions of post
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modernity. as embodied in a variety of genres. Placement of Postmodernisttexts within a variety of cultures that have produced them.
FL 424 Linguistics for ESL Professionals. 3(3-0-0) . F. Preq: Admissionto ESL teacher licensure candidacy. Coreq: NC teacher licensure in any area.Study of the diachronic nature of language and the phonological.morphological. syntactic. and semantic features of English in relation to otherworld language groups. Application of linguistic principles to the ESLclassroom. Analysis of English speech and writing patterns of non-nativespeakers. Examination of the ways children. adolescents. and adults learn asecond language.
FL (ECI) 425 Methods and Materials in Teaching English as a SecondLanguage. 3(3-0-0) . S. Preq: Admission to Teacher Education Candidacy oradmission to ESL Licensure Program. Methodologies and current approaches toteaching English as a Second Language. Teclmiques and strategies for teachingreading. writing. listening. speaking and culture. Selection. adaptation. andcreation of instructional materials for various levels of proficiency and teachingsituations. Evaluation and assessment of written and oral language proficiencythrough standardized and non—standardized assessment tools.FL 439 Perspectives on English as a New Language. 3(3—0—0) . F. Preq:Admission to ESL Teacher Licensure. Coreq.‘ NC teaching license in any area.Examination of the complexity of multiculturalism in American society and thechallenges faced by immigrant families in adapting to US. institutions.Emphasis on understanding historical. legal. cultural and pedagogical issueswith respect to learning English as a new language (ENL).
FL (ECI) 440 Internship in Teaching English as a Second Language.1—3. Sum. Preq: Admission to ESL Licensure Program. Coreq: TeacherLicensure in any primary area. Skills and techniques required in teaching ESLin a public school setting. 15 hours of classroom observation and 30 hours indirect instruction. Demonstration of competencies essential for teaching ESL.
FL 495 Special Topics in Foreign Languages and Literatures. 3(3-0-0) .Preq: Departmental approval required. A concentrated study of a specialperiod. author or genre to be determined as needed in the departmental program.
FL (ENG) 497 Senior Seminar in World Literature. 3(3-0—0) . S. Preq:Junior standing or Senior standing. Rotating topics in world literature.including treatment of materials from more than one culture and includingconsideration of the subject's theoretical or methodological framework.Readings in English (original languages encouraged but not required).
FL 498 Independent Study in Foreign Language or Literature. 1-6.F.S,Sum. Preq: Departmental approval required. Individualized study of aforeign language or literature. Topic. mode of study. and credit hours to bedetermined in consultation with the faculty member supervising work.

RABIC
FLA 101 Beginning Arabic 101. 3(3-0-0) . F. Beginning Arabic is forstudents who have had no prior experience with the language. It is the first in aseries of courses which develop reading and writing skills in Modern StandardArabic with active speaking and listening skills in both formal Arabic and theEgyptian dialect. Authentic materials from the Arabic media will be used inaddition to text—related Video and audio materials. An introduction to Arabculture will be integrated throughout the semester.This course is designed fortrue beginners who have had no previous experience with the Arabic language.either written or spoken. Credit will be allowed for either FLA 101 or FLA111. but nor for both.
FLA 102 Beginning Arabic 102. 3(3-0-0) . S. Preq: FLA 101 or 111. Thiscourse is the second in a series which develops reading and writing skills inModein Standard Arabic with active speaking and listening skills in both formalArabic and the Egyptian dialect. Authentic materials from the Arabic media willbe used in addition to text—related video and audio materials. An introduction toArab culture will be integrated throughout the semester.Credit will be allowedfor either FLA 102 or FLA 112. but not for both.
FLA 111 Advanced Beginning Arabic 111. 3(3-0-0) . F. AdvancedBeginning Arabic 111 is a beginning course of language study for students whohave some knowledge of an Arabic dialect. but have not yet learned to read orwrite in Arabic. This is the first in a series of courses which develops strongreading. writing. listening and speaking skills in Modern Standard Arabic. Inaddition to the standard course texts. authentic materials from the Arabic mediawill be used as well as text—related video and audio materials.FLA 111 and FLA112 can meet university foreign language requirements instead of FLA 101 and



FLA 102. Credit will be allowed for either FLA 111 or FLA 101. but not forboth.
FLA 112 Advanced Beginning Arabic 112. 3(3-0-0) . S. Freq: FLA 111 orFLA 101.. Continuation of Advanced Beginning Arabic 111. This coursefurther develops strong reading. writing. listening and speaking skills in ModernStandard Arabic for those who have previous knowledge of an Arabic dialect.In addition to the standard course texts. authentic materials from the Arabicmedia will be used as well as text—related video and audio 1naterials.FLA 111and FLA 112 can meet university foreign language requirements instead of FLA101 and FLA 102. Credit will be allowed for either FLA 112 or FLA 102. butnot for both.
FLA 201 Intermediate Arabic 1. 3(3-0-0) . F. Freq: FLA 102 or FLA 112.Intermediate Arabic I is the third in a series of courses which develop readingand writing skills in Modern Standard Arabic with active speaking and listeningskills in both formal Arabic and the Egyptian dialect. An increased emphasis isplaced onthe acquisition of vocabulary and grammatical tools necessary toundertake more in—depth readings and discussions of news articles from theArab media. Authentic materials from the Arab media will be used in additionto text—related video and audio materials.
FLA 202 Intermediate Arabic H. 3(3—0—0) . S. Freq: FLA 201.Intermediate Arabic II is the fourth in a series of courses which develop readingand writing skills in Modern Standard Arabic with active speaking and listeningskills in both formal Arabic and the Egyptian dialect. A continued emphasis isplaced on the acquisition of vocabulary and grammatical tools necessary toundertake more in—depth readings and discussions of news articles from theArab media. Authentic materials from the Arab media will be used in additionto text—related video and audiomaterials.

FLC 101 Elementary Chinese I. 3(3-0-0) . F. Introduction to ModernStandard Chinese. Emphasis on speaking and listening with an introduction toreading. writing and Chinese culture.
FLC 102 Elementary Chinese 11. 3(5-0-0) . S. Freq: FLC 101.Continuation of basic skills. Emphasis on speaking and listening with somereading. writing and Chinese culture.
FLC 105 Intensive Elementary Chinese. 6(6-0-0) . Intensive introductionto Modern Standard Chinese. Emphasis on speaking and listening with anintroduction to reading. writing and Chinese culture.
FLC 201 Intermediate Chinese I. 3(3-0-0) . F. Freq: FLC 102.Continuation of basic skills. Greater emphasis on reading. writing and Chinesecultural traditions.
FLC 202 Intermediate Chinese 11. 3(3-0—0) . S. Freq: FLC 201.Continuation of basic skills. Focus on reading. writing. Chinese culturaltraditions and patterns of behavior.
FLC 301 Intermediate Chinese DI. 3(3-0-0) . F. Freq: FLC 202. Last ofthe foundation courses in Chinese. Continued practice in speaking andunderstanding Chinese with new emphasis on writing and on the reading ofcultural and literary texts.
FLC 302 Intermediate Chinese IV. 3(3-0-0) . S. Freq: FLC 301.Continued practice in speaking and understanding Chinese with greateremphasis on reading and writing. Continued study of cultural and literary texts.

FOREH} L GUAGE)
FLE 100 Introduction to Academic Writing. 4(4-0-0) . F.S. For non—native speakers of English. Intensive introduction to critical writing andreading in academic contexts. Exploration of writing processes and academicliteracy skills: interpreting assignments; comprehending. analyzing. andevaluating college—level texts; inventing. drafting. and revising; seeking.providing. and responding to constructive feedback; collaborating effectivelyunder varied learning models. Extensive writing practice and individualizedcoaching. Attention to grammar and conventions of standard written English.Intended as preparation for FLE 101.0nly for non—native speakers of English.Requires C— or better. Credit for FLE 100 is not allowed if student has priorcredit for FLE 101
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FLE 101 Academic Writing and Research. 4(4-0—0) . F. S. Freq: Grade ofC- or better in FLE 100 or placement via ESL testing guidelines. For non—nativespeakers of English intensive instruction in academic writing and research.Basic principles of rhetoric and strategies for academic inquiry and argument.Instruction and practice in critical reading. including the generative andresponsible use of print and electronic sources for academic research. adaptedfor non-native speakers. Exploration of literate practices across a range ofacademic domains. laying the foundation for further writing development incollege. Continued attention to grammar and conventions of standard writtenEnglish. Satisfies freshman English requirements.
FLE 110 Developmental Written English for International Students.3(3-0—0) . F.S. Development of basic writing skills through supervised writing.analyzed reading. and self—paced drills. Focus on basic elements of Englishgrammar important for non—native speakers and on the mechanics of writing.such as spelling. capitalization. and punctuation. Vocabulary study.composition of sentences. simple paragraphs. and short essays. Introduction tothe writing process.
FLE 201 Oral Communication in English for International Students.3(3-0—0) . F,S. Oral communication in English; active and interactive speakingskills. listening comprehension and reading. Specific tasks in spoken Englishsuch as communicating information. making inquiries. requests and complaints.Individual and group work inthe form of oral reports. role play. presentations.etc. Listening to lectures and note taking skills.
FLE 400 American English Pronunciation for International Students.3(3-0—0) . F.S. Intensive pronunciation practice for non—native speakers ofEnglish. Emphasis on improved intelligibility through practice on Englishrhythm. stress and intonation. Individual and class work on vowel andconsonant difficulties.
FLE 401 Advanced Oral Communication in English for InternationalStudents. 3(3-0-0) . F.S. Oral communication in English; pronunciation skills.reading. aural comprehension and oral skills; communication strategies andcross—cultural communication; individual and group activities such aspresenting information. teaching a class. fielding questions and leading adiscussion.
FLE 402 Advanced Written Communication in English forInternational Students. 3(3-0—0) . F.S. Written communication skills forgraduate students; integrated writing tasks focusing on writing. reading.grammar and comprehension. specifically geared to the needs of researchstudents and teaching assistants. Reading. critical analysis and synthesis ofwritten material such as journal articles. research reports. etc.

FRENCH
FLF 101 Elementary French I. 3(3-0-0) . F,S,Smn. First in a four—coursesequence to develop language skills. Oral and written practice in classroom andlanguage laboratory. Readings in French culture and civilization.
FLF 102 Elementary French 11. 3(3-0—0) . F.S.Snm. Freq: FLF 101.Continuation of FLF 101 with intensive practice in spoken French. Readings inFrench culture and civilization.
FLF 105 Intensive Elementary French. 6(6-0—0) . An intensive courseaimed at developing a balanced foundation in listening. speaking. reading. andwriting French. Equivalent to FLF 101 plus FLF 102.
FLF 110 Accelerated Elementary French. 3(3-0—0) . F.S.Sum. Freq:Placement into this course determined by The Department of ForeignLanguages and Literatures Placement Test:http://sasw.eliass.nrsu.edu/fl/placeJttm. Content of FLF 101 and 102. at anaccelerated pace. for students with previous study of French (1—2 years in highschool) who placed into the course based on results of the NC State FrenchPlacement Test. Includes a refresher of 101 material beforecovering 102material. Development of skills in listening. speaking. reading. writing andunderstanding Francophone cultures. Significant amount of work outside ofclass. Fulfills the FL 102 requirement.
FLF 201 Intermediate French I. 5(3-0-0) . F.S.Sum. Freq: FLF 102 orFLF 110. Third of four consecutive courses to develop skills of speaking.listening. reading and writing. Readings and discussions of French culture.civilization and literature.



FLF 202 Intermediate French II. 3(3-0-0) . F.S.Sum. Freq: FLF 201. Lastof four sequential language courses. Increased emphasis on reading and writing.Readings in the literature. culture. and civilization of France and theFrancophone world.
FLF 212 French: Language, Culture, and Technology. 3(3-0-0) . F.Freq: FLF 102. FLF 110 or two years of high school French. A study of thelanguage structures and vocabulary necessary for an intermediate level ofcommunication in French together with cultural and technological issues of ourglobal society. in the context of the French—speaking world and the EuropeanUnion. Students are responsible for providing their own transportation forrequired field trip.
FLF 301 Survey of French Literature from the Middle Ages throughthe Enlightenment. 3(3—0—0) . F. Freq: An advanced language skills course(FLF 308, 310, 315) or FLF 202 with permission of instructor. Reading anddiscussion of representative works with attention to literary analysis as well asto historical and cultural background.
FLF 302 Survey of French Literature from Romanticism to theContemporary Period. 3(3-0—0) . S. Freq: An advanced language skills course(FLF 308, 310, 315) or FLF 202 with Consent of Instructor. Reading anddiscussion of representative works with attention to literary analysis as well asto historical and cultural background.
FLF 306 French Business Communication. 3(3—0-0) . Alt. yrs.(etnen).Freq: FLF 202. Study of major forms of written and oral businesscommunication used in the French—speaking world. Extensive work withcurrent. culturally authentic materials. Emphasis on development of practicalcommunicative skills. with special attention to cross—cultural comparisons ofFrench and American business practices and modes of communication.
FLF 307 Business French. 3(3-0-0) . F. Freq: FLF 202. Business Frenchvocabulary and concepts with emphasis on cultural differences and theirimportance in the new global Village business world.
FLF 308 Advanced Conversation: Contemporary French Cultures. 3(3-0-0) . S. Freq: FLF 202. Conversation and reading emphasizing idiomatic andpractical usage with attention to contemporary civilization and cultures of theFrench speaking world. Emphasis on social structures. political features.events. world views and modes of communication.
FLF 309 French Phonetics and Pronunciation. 3(3-0—0) . F. Freq: FLF202. A study of the oral production of standard French with the aim ofimproving pronunciation. fluency and skill in communication. Extensive oralpractice through conversation and phonetics.
FLF 310 Advanced Written Coimnunication. 3(3-0-0) . F. Freq: FLF202. An in—depth study of French written communication at the advanced level.including the more advanced aspects of the French grammar with extensivewriting practice serving a Variety of practical communicative needs.
FLF 315 French Civilization and Culture. 3(3—0-0) . S. Freq: FLF 202.French civilization and culture from its origins to the modern period. Readingand discussion of the social. cultural. economic and political structures ofFrance. including its geography. history. music. art and national consciousness.
FLF 318 The Heritage of French Cinema. 3(3—0—0) . S. Freq: 3 hrs. inFrench at 300 level. Survey of the major contributions of French cinema fromits origins to the present. Attention to film as an artistic medium and to thecinematic representation of French history and culture. Reading. discussion.and viewing of films including Un Chien Andalou. La Passion de Jeanne d'Arc.Le Retour de Martin Guerre. La Marseillaise. Les 400 Coups. and Diva.
FLF 321 French Cultures and contexts. 3(3-0-0) . S. Alt. yrs.(odd). Freq:FLF 202. An approach to important periods in the history of French culturethrough the reading of texts by several important writers. Films. slides.painting. music. and the Internet will be included to put the readings in acultural context.
FLF 401 French For Graduate Students. 3(3-0-0) . Basic Frenchgrammar. with special attention to characteristics of formal expository style.and illustrative readings. Study of extracts from scholarly publications instudents' areas of research. Prepares students to take the graduate foreignlanguage certification exam.
FLF 411 Approaches to French Translation. 3(3—0-0) . F. Alt. Yr. (odd).Freq: at least two French (FLF) 300 level courses. Intensive practice oftranslating to and from French a variety of texts selected from the areas of

'57

business. law. technology and science. as well as literature and the arts. Focuson Documentation. Research and Translation techniques and ethics.
FLF 414 Studies in French Prose. 3(3-0—0) . F.S. Freq: 3 hrs in French at300 level with 3 hrs in literature. Major developments in the French essay.letter. novel and other prose forms from the Renaissance to 1900. Readingsfrom such authors as Montaigne. Sevigne. Lafayette. Rousseau. Sand. Balzac.Stendhal. Flaubert.
FLF 425 Literature, Cinema and Culture of the Francophone World.3(3-0-0) . S. Freq: Graduate standing. A study of a number of literary texts andfilms from across the spectrum of the Francophone world — West Africa. theMaghreb. and the Caribbean. Through these texts and films we will study thediversity of the French colonial empire as well as the different historical.political and cultural effects of colonialism and postcolonialism. Films. videos.internet sites will be used.Course taught in French.
FLF 492 Seminar in French Studies. 3(3—0—0) . S. Freq: Junior standingand 6 hrs in French literature. A small—group study of a topic in literatureresulting in either a substantial essay or series of essays by each student. Topicsvary each semester.

GERMA
FLG 101 Elementary German I. 3(3-0-0) . F,S,Sum. The first in a four—course sequence to develop the language skills of listening. speaking. reading.and writing. Emphasis on the acquisition of everyday German and culturalawareness. Active class participation. practice in the language lab andcomputer lab. and written assignments.
FLG 102 Elementary German II. 5(3-0-0) . F.S.Sum. Freq: FLG 101.Second in a four—course sequence to develop the language skills of listening.speaking. reading. and writing. Emphasis on the acquisition of everydayGerman and cultural awareness. Active class participation. practice in thelanguage lab and computer lab. and written assignments.
FLG 201 Intermediate German I. 3(3-0—0) . F.S.Sum. Freq: FLG 102. Thethird of four consecutive courses in German. Intensive conversational practiceto develop proficiency in speaking and listening. advanced reading and writingskills by learning complex grammatical structures and through the use ofauthentic texts. Acquisition of cultural knowledge about the German-speakingcountries.
FLG 202 Intermediate German II. 3(3-0-0) . F,S. Freq: FLG 201. Last offour consecutive courses in German. Continued conversational practice todevelop proficiency in speaking and listening. Development of advancedwriting skills by refining grammatical structures and style through assignments.and of advancedreading skills through the use of cultural and literary texts fromthe German—speaking countries.
FLG 208 Intermediate German Conversation. 3(3-0-0) . F.S. Freq: FLG20]. Intensive practice in speaking and understanding German through roleplaying. debates. interviews and use of audio—Visual materials.
FLG 212 German Language, Culture, Science, and Technology. 3(3—0-0) . F. Freq: FLG 102. The third consecutive courses in German. with a specialfocus on the language of technology and the topics of science. technology. andsociety in the German—speaking countries. Intensive conversational practice todevelop proficiency in speaking and listening. advanced reading and writingskills by learning complex grammatical structures and through the use ofauthentic texts. Acquisition of general cultural knowledge and of selectedissues of science and technology in the German-speaking countries.
FLG 300 Introduction to German Literature. 3(3-0-0) . F. Freq: FLG202. An introduction to reading and analyzing German. Austrian. and Swissliterary texts in their cultural and historical contexts. Discussion of variousgenres (short story. novel. drama. poetry) formal aspects. literary periods. and avariety of critical approaches. Lectures and much discussion. Oral and writtenassignments. exam.
FLG 307 Business German. 3(3-0—0) . F. Alt. yrs. Freq: FLG 202.Business German vocabulary and terminology. Readings and discussions oncurrent business topics. Special consideration to intercultural communicationrelative to international business operations.
FLG 309 Advanced German Conversation. 3(3-0-0) . F. Freq: FLG 202.Intensive conversational practice in class based on current topics. Discussions



about the cultures and civilizations of the German—speaking countries.Attention to cultural factors essential to effective communication. Oral reportsby students.
FLG 310 Advanced German Syntax and Composition. 3(3-0—0) . Freq:FLG 202. Advanced aspects of German syntax and writing styles. Assignmentsinclude paraphrasing and summarizing authentic German texts and writingcompositions.
FLG 311 Introduction to German Translation. 3(3-0-0) . F. Alt yrs.Freq: FLG 202. Introduction to theory. methods, and techniques in translationapplied to materials of various fields and professions. Emphasis on writtentranslation.
FLG 315 Germanic Civilization and Culture. 3(3-0—0) . Freq: FLG 202.Culture and civilization of the German—speaking countries. Analysis of thesocial, economic and political structures of Germany, Austria, and Switzerland.Lectures. reports, conversation. Taught in German.
FLG 316 German Lyric Poetry. 3(3-0-0) . S. Freq: FLG 202. A historicaland interpretative study of the German lyric from the fifteenth into the twentiethcentury with special attention to the poet's choice of theme, the ways in whichthat theme is treated, and the relevance of the poem to the human experience.
FLG 318 New German Cinema. 3(3-0-0) . S. Freq: FLG 202. Survey ofthe major contributions to the $New German Cinema$ (1970's to 19905).Attention to film as an artistic medium and to the cinematic representation ofGerman history and culture. Reading, discussion, and viewing of filmsincluding films by Schloendorff (Die Blechtrommel), Fassbinder (Die Ehe derMaria Braun), von Trotta (Rosa Luxemburg), Herzog (Stroszek). and Wenders(Der Himmel ueber Berlin).
FLG 323 Twentieth Century German Literature. 3(3-0-0) . Freq: FLG202. Twentieth century literature from German—speaking countries. Readings ofMann, Kafl(a, Rilke, Hesse. Durrenmatt, Frisch. Grass. and a variety of poets.
FLG 390 German Studies Topics. 3(3-0-0) . Freq: FLG 202. Presentationof material not available in regular course offerings, or offering of new courseson a trial basis. Course may be offered through videoconferencing with otherUNC campuses as an offering of the German Studies Consortium. Contentdetermined by faculty member in consultation with the department's Germansection coordinator. May be repeated.
FLG 398 Independent Study in German. [-6. F,S.Sum. Freq: FLG 202.Individualized study in German language, culture, or literature. Topic, mode ofstudy, and credit hours to be determined in consultation with the facultymember supervising work. Departmental approval required.
FLG 401 German For Graduate Students. 3(3-0-0) . F. Basic Germangrammar, with special attention to characteristics of formal expository style,and illustrative readings. Study of extracts from scholarly publications instudents’ areas of research. Prepares students to take the graduate foreignlanguage certification exam.
FLG 407 Business German II. 3(3-0-0) . S,(AL1YRODD). Freq: FLG 307.Second course in the two—course series on Business German. Topics coverproject planning, international marketing, trade fair presentation, financialissues, work place issues, logistics, including all forms of oral and writtenconmiunication in these areas. Brief lectures, much discussion, oralpresentations, written assignments, exam. Course can be used as preparationfor certification in the internationally recognized $Zertifikat Deutsch fur denBeruf$ (certificate $German for Professionals$). Certification is voluntary, fora fee, and separate from the course.
FLG 420 Current Issues in German-Language Media. 3(3-0-0) . F.Freq: Two courses at the FLG 300 level. Using the internet and a textbook, thecourse will be constructed from current topics circulated in the German,Austrian and Swiss media, e.g. newspaper websites. radio programs and TVnews in streaming video format. Overview of the different news genres, theGerman—language media scape. and major political. economic. social andcultural issues in the German—speaking countries. Discussion, oral presentations.written assignments.
FLG 430 Cultural Artifacts in the German-Speaking Countries. 3(3-0—0) . F. (ALTYRODD). Freq: One FLG 300-Ievel course and onefi‘om this list:FLG 300, 315, 316, 318, 323, 390.. Focuse on major cultural achievements inGermany. Austria and Switzerland, including literature. film, art, and music.Topics will vary. Examples are: $Kafi<a and Modernism$,$German/Austrian/Swiss Literature and Film—AdaptationsEE, $German—
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LanguageOperaS, $German Art and Society in the 20th Century$, or $The FaustTheme in Literature. Art, and Music$.
HEBREW

FLH (REL) 101 Elementary Biblical Hebrew I. 3(3-0-0) . F,S. Theelements of grammar and syntax essential for a reading knowledge of BiblicalHebrew. Reading is drawn primarily from the Book of Genesis and someattention given to exegetical method.
FLH (REL) 102 Elementary Biblical Hebrew II. 3(3-0-0) . F,S. Freq:REL (FLH) 101. A continuation of REL (FLH) 101 with increased emphasisupon reading selected prose passages.
FLH (REL) 201 Intermediate Biblical Hebrew I. 3(3—0-0) . F,S. Freq:REL (FLH) 102. Continuing development of vocabulary and understanding ofgrammar and syntax through reading of selected prose and poetic passages inthe Hebrew Bible. Exegetical matters are considered.
FLH (REL) 202 Intermediate Biblical Hebrew II. 3(3—0-0) . F,S. Freq:REL (FLH) 201. Exclusive attention devoted to reading and interpretingselected prose and poetic passages in the Hebrew Bible.

ITALIAN
FLI 101 Elementary Italian I. 3(3-0-0) . F. Begins the development of abalanced foundation in all four language skills. Concentrates on listening andspeaking, emphasizing idiomatic Italian. Short readings in Italian culture andcivilization. Class and laboratory practice, written homework.
FLI 102 Elementary Italian II. 3(3-0—0) . Freq: FL] 101. Continuation ofFLI 101 with emphasis on acquisition of oral skills through class practice anduse of audio aids. Readings in Italian culture, civilization and literature.
FLI 201 Intermediate Italian I. 3(3-0-0) . Freq: FL] 102. Third of fourconsecutive courses to develop skills of speaking. listening. reading and writing.Readings and discussion of Italian culture. civilization and literature.
FLI 202 Intermediate Italian II. 3(3-0-0) . Freq: FL] 201. Last of foursequential language courses. Increased emphasis on reading and writing.Readings in the literature, culture, and civilization of Italy.
FLI 208 Intermediate Italian Conversation. 3(3-0-0) . Coreq: FL] 20].Intensive practice in speaking and understanding Italian through role playing.discussion, interviews, and use of audio—visual materials.
FLI 308 Italian Reading and Conversation. 3(3-0—0) . Freq: FL] 201.Advanced readings and intensive conversational practice in Italian for studentsbeyond the intermediate level.

FLJ 101 Elementary Japanese I. 3(3-0-0) .Introduction to standard, formal Japanese. Emphasis on speaking and listeningskills. Exposure to Japanese culture. reading. and writing.
F. Coreq: FLJ 103.

FLJ 102 Elementary Japanese II. 3(3-0—0) . S. Freq: FLJ 101. Coreq: FLJ104. Continuation of basic skills. Emphasis on speaking and listening skills;inclusion of Japanese cultural factors in communication. Some reading andwriting.
FLJ 103 Elementary Japanese I Conversation. 1(1-0—0) . F. Coreq: FLJ101. Supplements conversational practice in FLJ 101. Students are encouragedto use their speaking skills in a variety of situations. Special attention is given tocorrecting and improving pronunciation and intonation.
FLJ 104 Elementary Japanese II Conversation. 1(1-0—0) . S. Freq: FL]101. Coreq: FLJ 102. Supplements conversational practice in FLJ 102.Extensive use of speaking skills in a variety of situations. Special attentiongiven to correcting and improving pronunciation and intonation.



FLJ 105 Intensive Elementary Japanese. 6(6-0-0) . An intensiveintroduction to standard. formal Japanese. Emphasis is on speaking andlistening skills. Some reading and writing. Combines FLJ 101 and 102.
FLJ 201 Intermediate Japanese I. 3(3-0-0) . F. Freq: FLJ 102 or FLJ 105.Coreq: FL] 203. Continuation of basic skills. Greater emphasis on reading andwriting. More exposure to Japanese cultural traditions.
FLJ 202 Intermediate Japanese II. 3(3-0-0) . Freq: FLJ 201. Coreq: FL]204. Continuation of the learning of the basic skills. Emphasis on reading andwriting as well as on spoken Japanese and on cultural patterns of behavior.
FLJ 203 Intermediate Japanese Conversation. 1(1-0—0) . F.S. Freq: FL]102. Coreq: FLJ 201. FLJ 202 or FLJ 301. Practice in spoken Japanese throughuse of the language in a variety of situations. Increase vocabulary and developfluency and ease in the structural patterns of the language.May be repeated for amaximum of three credit hours.
FLJ 204 Intermediate Japanese II Conversation. 1(1-0—0) . S. Coreq:FLJ 202. Supplemental intermediate conversational practice. Drills andsituational exercises to build oral proficiency with patterns introduced in FLJ202.
FLJ 301 Intermediate Japanese III. 3(3-0-0) . F. Freq: FLJ 202.Continued study of Japanese language. Primary emphasis on spoken Japanese,but attention also given to reading, writing and culture.
FLJ 302 Intermediate Japanese IV. 3(3-0-0) . S. Freq: FLJ 301.Continued training in the foundations of Japanese language. Primary emphasison spoken Japanese. with increased attention to reading and writing.
FLJ 401 Advanced Japanese I. 3(3-0—0) . F. Freq: FLJ 302. Continuedtraining in the foundations of Japanese language. with emphasis on complexverb forms. Increased attention to reading and writing.
FLJ 402 Advanced Japanese II. 5(3-0-0) . S. Freq: FLJ 401. Elaborationon grammatical forms learned in the previous courses with applications inreading and writing. combined with more sophisticated vocabulary and idiomsand attention to development of natural reading skills.

SWAHILI
FLK 101 Elementary Swahili I. 3(3-0-0) . F, Alt yrs. First in a four—coursesequence to develop language skills in Swahili (Kiswahili). Oral and writtenpractice. Readings in African culture and civilization.
FLK 102 Elementary Swahili II. 3(3-0-0) . S. Alt yrs. Freq: FLK 101.Second in a four—course sequence to develop language skills in Swahili(Kiswahili). Oral and written practice. Readings in African culture andcivilization.
FLK 201 Intermediate Swahili I. 3(3-0—0) . F, Alt yrs. Freq: FLK 102.Third in a four—course sequence to develop language skills in Swahili(Kiswahili). Oral and written practice. Readings in African culture andcivilizations.
FLK 202 Intermediate Swahili H. 3(3-0-0) . Freq: FLK 201. Fourth in afour—course sequence to develop language skills in Swahili (Kiswahili). Oraland written practice. Readings in African culture and civilization.

HINDI
FLN 101 Elementary Hindi-Urdu I. 3(3-0—0) . F. Coreq: FLN 103.Introduction to standard Hini—Urdu. Emphasis on speaking and listening. andon reading and writing in the Hindi writing system (Devanagari). Readings inSouth Asian culture and civilization. Offered jointly in teleconferencing formatwith HIND 101 at the University of North Carolina—Chapel Hill.
FLN 102 Elementary Hindi-Urdu II. 3(3-0-0) . S. Freq: FLN 101. Coreq:FLN 104. Continuation of FLN 101. Emphasis on oral communication andreading and writing in the Hindi writing system (Devanagari). Further readingsin South Asian culture and civilization. Offered jointly in teleconferencingformat with HIND 102 at the University of North Carolina—Chapel Hill.
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FLN 103 Elementary Hindi-Urdu I Conversation. 1(1-0-0) . F. Coreq:FLN 101. Required conversational practice for FLN 101. Special attention toindividual pronunciation and intonation. Introduction of formal and informalspeech. Use of audiovisual materials.
FLN 104 Elementary Hindi-Urdu II Conversation. 1(1-0-0) . S. Freq:FLN 101. Coreq: FLN 102. Required conversational practice for FLN 102.Extensive use of speaking skills in variety of situations. Attention tosupplemental non—verbal communication. Use of audiovisual materials.
FLN 201 Intermediate Hindi-Urdu I. 3(3-0-0) . F. Freq: FLN 102. Coreq:FLN 205. Continuation of basic language skills. Introduction of Urdu writingsystem (Nastaliq) through Hindi writing system (Devanagari). Introduction togrammatical divergence of Hindi and Urdu. Readings in South Asian cultureand civilization. Offered jointly in teleconferencing format with HIND 103 atthe University of North Carolina—Chapel Hill.
FLN 202 Intermediate Hindi-Urdu II. 3(3-0-0) . S. Freq: FLN 201.Coreq: FLN 204. Continuation of FLN 201. Further practice of both Urdu(Nastiliq) and Hindi (Devanagari) writing systems. Further distinction ofspoken and literary Urdu and Hindi. Further readings in South Asian cultureand civilization. Offered jointly in teleconferencing format with HIND 103 atthe University of North Carolina—Chapel Hill.
FLN 203 Intermediate Hindi-Urdu I Conversation. 1(1-0-0) . F. Freq:FLN 102. Coreq: FLN 201. Required conversational practice for FLN 201.Advancement of speaking skills through role playing. interviews. debates.Further Hindi and Urdu non—verbal communication. Use of audiovisualmaterials. including responses to commercial television and movies.
FLN 204 Intermediate Hindi-Urdu II Conversation. 1(1-0-0) . S. Freq:FLN 201. Coreq: FLN 202. Required conversational practice for FLN 202.Refinement of speaking skills through role playing. interviews. debates. FurtherHindi and Urdu non—verbal communication. Use of audiovisual materials.including responses to commercial television andmovies.
FLN 208 Intermediate Hindi Conversation. 3(3-0—0) . F. Freq: FLN 201.Intensive practice in speaking and understanding Hindi through role playing,debates. interviews, and use of audio—visual materials.
FLN 301 Advanced Hindi: Readings in Literature I. 3(3-0-0) . F. Freq:FLN 202. Reading and discussion of representative works with attention toliterary analysis as well as to historical and cultural background. Taughtthrough interactive TeleVideo.
FLN 302 Advanced Hindi: Readings in Literature II. 5(3-0-0) . S. Freq:FLN 501. Reading and discussion of representative works with attention toliterary analysis as well as to historical and cultural background. Taughtthrough interactive TeleVideo.
FLN 308 Advanced Hindi Conversation. 3(3-0—0) . S. Freq: FLN 208.Conversation and reading emphasizing idiomatic and practical usage withattention to contemporary civilization and cultures of the Hindi speaking world.Emphasis on social structures. political features. events. world views and modesof communication.

PORTUGUE

FLP 101 Elementary Portuguese I. 3(5-0—0) . Introduction to thefundamentals of Brazilian Portuguese: pronunciation. comprehension. andspoken syntax and grammar.
FLP 102 Elementary Portuguese II. 3(3-0—0) . Freq: FLF 101.Continuation of the essentials of Brazilian Portuguese. Further stress onpronunciation and comprehension and introduction of reading and writingskills.
FLP 201 Intermediate Portuguese I. 3(5-0-0) . F. Freq: FLF 102 orplacement in course. The third level of Portuguese with special attention tospeaking. reading. writing and developing a cultural awareness of the culturalheritage of the Portuguese—speaking peoples of Portugal. Brazil and Portuguese—speaking Africa.



RUSSIA
FLR 101 Elementary Russian 1. 3(3-0-0) . F. First in a four—coursesequence to develop language skills in Russian. Oral and written practice in theclassroom and language laboratory and attention to Russian cultural heritage.
FLR 102 Elementary Russian 11. 3(3-0-0) . S. Freq: FLR 101. Emphasison acquisition of basic oral skills. with complementary reading and writingexercises and attention to Russian cultural heritage.
FLR 201 Intermediate Russian 1. 3(3-0-0) . F. Freq: FLR 102. BasicRussian language skills continued. More emphasis given to writing andessential conversational practice. Intermediate level readings in Russianliterature and culture. Class and laboratory practice; written assignments.
FLR 202 Intermediate Russian H. 3(3-0—0) . S. Freq: FLR 201. Advancedaspects of Russian syntax through study of text. Continued attention toconversational practice and vocabulary building.
FLR 303 Russian Literature in Translation: The Nineteenth Century.3(3—0-0) . S, Alt. yrs. A study of selected plays. short stories and novels of thegreat Russian writers of the nineteenth century: Pushkin. Lermontov. Gogol.Goncharov. Turgenev. Dostoevsky. Saltykov—Shchedrin. Leskov. Tolstoy andChekhov. Examinations of peculiarly Russian as well as the universal aspects ofthis literature. All readings. lectures and discussions in English.
FLR 304 Russian Literature in Translation: The Twentieth Century.3(3-0-0) . S. Alt yrs. A study of selected poems. plays. short stories and novelsby major Russian writers of the twentieth century. such as Chekhov. Gorky.Blok. Mayakovsky. Esenin. Zamyatin. Olesha. Bulgakov. Babel. Pilnyak.Pasternak. Solzhenitsyn. Evtushenko. and Voznesensky, All readings. lecturesand discussions in English.

FLS 101development of a balanced foundation in all Spanish languages skills,Idiomatic. everyday Spanish and cultural awareness. Class practice. laboratoryand written homework.
Elementary Spanish 1. 3(3-0—0) . Listening and speaking;

FLS 102 Elementary Spanish 11. 3(3-0-0) . Freq: FLS 101. Use of Spanishthrough past tenses. regular and irregular. and various morphological andsyntactical aspects. Emphasis on oral skills and increased cultural awareness.Written work and laboratory practice assigned daily.
FLS 10S Intensive Elementary Spanish. 6(6-0-0) . An intensive courseaimed at developing a balanced foundation in listening. speaking. reading. andwriting Spanish. Equivalent to FLS 101 plus FLS 102.
FLS 110 Accelerated Elementary Spanish. 3(5—0—0) . F,S,Sum. Freq: Ascore of 14—24 on the Spanish placement exam is requiredfor matriculation inthis course. Contents of FLS 101 and FLS 102 at an accelerated pace. forstudents placed into the course based on results of the Spanish placement test.or those with prior knowledge of another Romance language. Significantamount of work outside of class. Development of a balanced foundation inlistening. speaking. reading. and writing Spanish. and understanding Hispaniccultures.
FLS 201 Intermediate Spanish 1. 3(3-0-0) . F,S.Sum. Freq: FLS 102,105or 110. The third of four consecutive Spanish courses idiomatic. spokenSpanish. With special attention to reading and writing skills and the culturalheritage of the Spanish—speaking peoples. Class practice. laboratory and writtenassignments.
FLS 202 Intermediate Spanish 11. 3(3-0-0) . F.S.Sum. Freq: FLS 201. Lastof four sequential courses in the foundations of the Spanish language. Attentionto writing skills and cultural heritage of Spanish—speaking peoples.
FLS 208 Intermediate Spanish Conversation. 3(3-0-0) . F.S. Coreq: FLS20]. Intensive practice in speaking and understanding Spanish through roleplaying. discussion. interviews and use of audio—visual materials.
FLS 210 Accelerated Intermediate Spanish. 3(3-0-0) . F,S,Sum. Freq: Ascore of 25—30 on the Spanish placement exam is requiredfor matriculation inthis course. Content of FLS 102 and FLS 201 at an accelerated pace. for
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students placed into the course based on results of the Spanish placement test.or those with significant knowledge/experience with another Romancelanguage. Substantial amount of work outside of class. Development of abalanced foundation in listening. speaking. reading. and writing Spanish. andunderstanding Hispanic cultures.
FLS 212 Spanish: Language, Technology, Culture. 3(3-0-0) . F.S. Freq:FLS 102 or 2 yrs high school Spanish. A study of the language structures andvocabulary necessary for an intermediate level of communication in Spanishtogether with cultural and technical issues of our global society in the context ofthe Spanish—speaking world. Fulfills either the FL 201 requirement or the STS—H&SS requirement. but not both
FLS 300 Introduction to Hispanic Literatures. 3(3-0—0) . F.S. Freq: FLS310 or FLS 311. An introduction to the major literary genres and movements inSpanish and Latin American literatures. Lectures. discussions. films and writtenassignments.
FLS 301 Survey of Spanish Literature Through The Golden Age. 3(3—0-0) . F. Freq: 6 hours at the 300 level. FLS 310 (Advanced Spanish Grammar)or 311 (Spanish composition) is required; FLS 300 (Introduction to HispanicLiteratures) is recommended. Literature of Spain from the Middle Ages to thebeginning of the eighteenth century.
FLS 302 Survey of Spanish Literature: 1700 to Present. 3(3—0—0) . S.Freq: 6 hours at the 300 level. FLS 310 (Advanced Spanish Grammar) or 311(Spanish Composition) is required; FLS 300 (Introduction to HispanicLiteratures) is recommended. Introduction to Spanish Neoclassicism.Romanticism. Realism. and twentieth—century literature. Special attention to thequest for new values in contemporary literature,
FLS 303 Latin American Literature to 1898. 3(3-0—0) . F. Freq: 6 hoursat the 300 level. FLS 310 (Advanced Spanish Grammar) or 311 (SpanishComposition) is required: FLS 300 (Introduction to Hispanic Literatures) isrecommended. Latin American literature beginning with the Chronicles andextending through the Colonial Period and the literature of independence.
FLS 304 Latin American Literature from 1898 to the Present. 3(3-0—0) .F.Sum. Freq: 6 hours at the 500 level. FLS 310 (Advanced Spanish Grammar)or 311 (Spanish Composition) is required; FLS 300 (Introduction to HispanicLiteratures) is recommended. Latin-American literature beginning with theModernista authors. including Regionalist and Avantgarddiste authors. andextending to contemporary works.
FLS 306 Business Correspondence in Hispanic Culture. 3(3-0-0) . F,S.Freq: FLS 208 or FLS 308. Presentation of business correspondence andcultural aspects through a variety of business letters based on existing models.and according to specific business transactions. Topics relevant to historical.geographical. and linguistic elements of multiple Spanish—speaking countries.
FLS 307 Business Spanish. 3(3—0-0) . Freq: FLS 310 or FLS 311. BusinessSpanish vocabulary and terminology. Emphasis on everyday spoken and writtenSpanish. Readings and discussions of business topics. Cross—culturalconsiderations relative to international business operations.
FLS 308 Spanish Conversation and Reading. 3(3-0—0) . Freq: FLS 202.Intensive practice in speaking and reading Spanish. Drills and conversationwith emphasis on practical language and idiomatic expressions.
FLS 309 Spanish Phonetics and Advanced Conversation. 3(3-0-0) .Freq: FLS 202. A study of the production of the sounds of Standard Spanishwith the aim of improving pronunciation. fluency. and skill in communication.Extensive oral practice in phonetics and conversation.
FLS 310 Advanced Spanish Grammar. 3(3-0-0) . F. S. Freq: FLS 202.Review of advanced aspects of Spanish grammar. with extensive practicethrough a variety of contextualized exercises. analyses of readings and originalcompositions. Topics relevant to Hispanic culture and civilization in lectures.discussions. exercises and compositions. Emphasis on all language skills.
FLS 311 Advanced Spanish Composition. 3(3-0-0) . Freq: FLS 202. Anintensive course in the theory and practice of Spanish composition withlectures. discussions and weekly writing assignments.
FLS 315 Culture and Civilization of the Iberian Peninsula. 3(3-0—0) . F.Freq: FLS 310 or FLS 311. The Iberian Peninsula as a crossroads ofcivilizations from neolithic times to the present. The emergence of Spain andPortugal as nations. the rise and fall of their overseas empires. and theircontemporary civilizations.



FLS 316 The Culture and Civilization of Latin America. 3(3-0—0) . S.Freq: FLS 310 or FLS 311. Survey of the cultural traditions of Latin Americaincluding Brazil. The major pre—Columbian civilizations. Spanish andPortuguese colonialism. the emergence of the modern nations. Films andrecordings supplement readings and discussions.
FLS 318 Hispanic Cinema. 3(3-0-0) . Freq: 6 hrs Spanish at 300»level.Survey of the major contributions of Hispanic cinema fi‘om its origins to thepresent. Analysis of film as an artistic medium and as the cinematicrepresentation of Hispanic histories and cultures. Reading. discussions. andviewing of films by representative directors.
FLS 319 Children's and Adolescent's Literature in Spain and LatinAmerica. 3(3-0-0) . Freq: FLS 310 or FLS 31]. Traditional and contemporarychildren's and adolescent's literature written originally in Spanish. Criticalexamination of picture books. folktales. poetry, theater and novels from aliterary/artistic point of view and for their value in cultural development.
FLS 323 Contemporary Hispanic Literature. 3(3-0-0) . Freq: FLS 202:Recommended FLS 301,302,303 and /or FLS 304. Selected works of Hispanicfiction. essays and /or poetry of the twentieth century. The periods may includethe generations of 1898 and 1927 and the post—Civil War writers in Spain;modernismo. the $Boom$, the $post—Boom$. testimonial literature.contemporary poetry in Latin America. women writers.
FLS 400 Methods and Techniques in Spanish Translation andInterpretation. 3(3—0-0) . Freq: FLS 310 or FLS 311. Study and practicalapplication of theory. methods and techniques of translation based on materialsrelevant to various fields and professions.
FLS 401 Spanish For Graduate Students. 3(3-0-0) . F,S. Basic Spanishgrammar. with special attention to characteristics of formal expository style.and illustrative readings. Study of extracts fi‘om scholarly publications instudents’ areas of research. Prepares students to take the graduate foreignlanguage certification exam.
FLS 402 Linguistic Structure of Spanish. 3(3-0-0) . F.S. Freq: FLS 208or 308: FLS 310 or 311. Introduction to fundamental terminology and conceptsin the study of linguistics. Overview of the Spanish sound system (phonology).principles of word formation such as derivation and inflection (morphology).structure and grammatical relations of phrases and sentences (syntax). as well asthe relationship between linguistic levels.
FLS 403 Hispanic Prose Fiction. 3(3-0-0) . Freq: 3 hours in literature attlte 300 level (Either FLS 301, 302, 303 or 304). Nineteenth— and twentieth—century prose and fiction of Spain and Latin America. including Galdos,Realism. the Boom. testimonial literature.
FLS 404 Hispanic Drama. 3(3-0—0) . Freq: 3 hours in literature at the 300level (Either FLS 301, 302, 303 or 304). Selected topics in Spanish of Latin—American drama from the Golden Age to the present.
FLS 492 Seminar in Hispanic Studies. 3(3-0-0) . S. Freq: Junior standingand Departmental approval required. Advanced seminar on a specific area ofHispanic studies (topics vary), leading to a major term paper and/or a series ofessays by the student.

FORESTRY
FOR 110 Introduction to Forestry. 2(1-3-0) . F. Overview of the historyand policies of forestry. the basis of forest management. the impact of forestryon nature and society. and the opportunities of a career in forestry.
FOR 150 Professional Development 1: Critical Thinking in NaturalResources. 1(1-0-0) . S. Techniques of critical thinking applied to a broad rangeof natural resource and forestry issues.
FOR 172 Forest System Mapping and Mensuration I. 2(1-3-0) . F.Concepts and application of basic forest and land resource measurementtechniques used in forestry and related fields. Measuring distances and areas;orienteering; basic air photo and topographic map interpretation; introduction toGPS; measuring tree characteristics; introduction to forest sampling.Application of spreadsheets and word processing to analyze and summarizeresource characteristics. Field trip required.
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FOR (WPS) 202 Wood Anatomy and Properties. 3(2-3-0) . F.Formation. anatomy and properties of wood. Structural features of softwoodsand hardwoods and the relationships among anatomy. physiology. physical andmechanical properties. Variability. naturally occurring defects. and wooddeterioration are discussed and related to wood utilization. Techniques on handlens and microscopic identification of wood.
FOR 204 Silviculture. 2(0—6-0) . Sum. Freq: Summer camp eligibilitfv.Silvical characteristics and growth requirements of forest trees; dynamics ofstand growth. species—site relationships. site productivity. forest pestinteractions. hydrology and nutrient cycling in forest ecosystems; emphasis onunderstanding and applying ecological principles to the production of multiplebenefits at the forest community level.
FOR 212 Dendrology. 4(2—4-0) . F. Identification and elementary silvics ofwoody plants of eastern North America with studies of their classification.characteristics. and habitats. Consideration of trees from northern and westernNorth America and the Caribbean region. Field identification with trips toforest communities.
FOR 220 Urban and Community Forestry. 3(3-0-0) . F. Introduction tothe interdisciplinary study of urban forestry and greenspaces. Study of urbanforest history, distribution and ownership patterns. urban ecology andecosystems. benefits and uses of urban forests. vegetation establishment andmaintenance, urban planning and policy, community interactions. urban forestryimplementation.
FOR (FW, ZO) 221 Conservation of Natural Resources. 3(3—0-0) .Importance of natural resources and their role in human environment. Physical.biological and ecological principles underlying sustainability of naturalresources with attention to consequences of human impacts while meetingsociety needs.
FOR 248 Forest History, Technology and Society. 3(3-0-0) . F.S.Examining forest resource use and issues throughout history. Tracingdevelopments and concepts that created the context for today's issuesconcerning global forest resources. Examining how wood resource availabilityshaped civilization's development. and examining consequences on forestresources of civilization's scientific. social. and technological progress.
FOR 250 Professional Development II: Communications in NaturalResources. [(1-0-0) . S. Development of written and oral communication skillsfor forestry and natural resources management. Discussion topics includeinteractive communication. writing to a target audience. common pitfalls intechnical writing. various kinds of technical writing. poster and oralpresentations, reviewing and revising writing. and responding to questions in aprofessional manner.
FOR 252 Introduction to Forest Science. 3(2—3-0) . S. Integration ofbiological principles into studies of tree growth. reproduction, establishment.survival. and disturbance. Discussions of regional silviculture and of effects ofhumans on forest ecosystems. Instruction in forest sampling and treeidentification. Many laboratories meet outdoorsNot open to ForestManagement majors.
FOR 260 Forest Ecology. 3(2-3—0) . S. Introduction to forest ecosystems.their structure. and the processes that regulate them including: radiation.temperature, water. and biogeochemistry; productivity; plant populations;structure and function of forest communities; succession; wind and fire; andhuman influences.
FOR 261 Forest Communities. 2(0-6-0) . Sum. Freq: FOR 212 or BO 220or BO 403. Study of the species composition. distribution. site requirements.and succession of the principal forest communities of southeastern NorthAmerica. Identification of important member plant species. Field trips totypical examples.
FOR 264 Forest Wildlife. 1(0-3-0) . Sum. Freq: Summer camp eligibility.Diversity of fauna that inhabits forest communities in the Piedmont of NorthCarolina. Inventory terrestrial and aquatic habitats and identify variousvertebrate and invertebrate species. Insect collection initiated. The lifehistories of representative species presented.
FOR 265 Fire Management. 1(0-3-0) . Sum. Freq: Summer campeligibility. Effects of wildfire and prescribed fire on forest ecosystemcomponents and processes; fire behavior and the ecosystem and meterologicfactors that affect it; silvicultural uses of fire; organization. equipment. andtactics for wildfire suppression; fire suppression exercises on the North CarolinaDivision of Forest Resources' Forest Fire Simulator.



FOR 273 Forest System Mapping and Mensuration H. 3(1-6-0) . Sum.Freq: FOR 172. Procedures and Instruments for measuring various tree andstand characteristics. Determination of stem volume and taper. Planning andimplementation of forest resource samples to provide population estimatesusing fixed—radius and variable—radius sampling. Detailed coverage of landmeasurements and mapping of boundary surveys. Use of aerial photography.topographic maps, and GPS to aid in resource assessment. Incorporation ofinventory data into a GIS. Basic statistical concepts applied to resourcemeasurements. Taught off—campus at Hill Forest.
FOR 280 Evolution of Forest machinery and Systems. 3(3—0-0) . F.Introduction to forest resources operations and machinery. Historical accountof the volution of mechanized forest operations: harvesting. inwood transport.processing, hauling, site preparation, planting, forest land maintenance, nurseryand seed orchard machines. Discussion of current and future machines forforest harvest and regeneration.
FOR 291 Independent Study in Forestry. 1-6. F,S,Snm. Detailedinvestigation of forestry topics of interest to undergraduates under facultydirection on a tutorial basis. Credit and content determined by faculty memberin consultation with Undergraduate Program Director or Department Head.
FOR 295 Special Topics in Forestry. 1-6. F,S,Snm. Study of forestrytopics not covered in existing courses at the introductory level. Development ofa new course on a trial basis.
FOR 303 Silvics and Forest Tree Physiology. 3(3-0-0) . F. Freq: BIO 135.CH 201, FY 211, BO 360, SSC 200 & summer camp. Coreq: FOR 353. FOR319. FW 353. ST 311. Ecological and physiological processes influencingestablishment. growth. and development of forest stands with particularemphasis on forest types of Southeastern United States; influence of resourceavailability on forest stand productivity; physical and biochemical processesassociated with tree function. including water relations. mineral nutrition.transport and translocation. photosynthesis. respiration; internal andenvironmental factors regulating tree growth and development.
FOR 304 Theory of Silviculture. 4(3—3-0) . S. Freq: FOR 303,353,319.FW 353, ST 311. Coreq: FOR 374.434. ENT 402, PP 318. Ecological processesaffecting the establishment and growth of forest stands with particular emphasison forest types of the Southeastern United States. Forest stand productivity. howproductivity is influenced by site, stand, climatic factors. and the application ofsite specific prescriptions to establish and manipulate the composition. growth.and health of forest stands.
FOR (PP) 318 Forest Pathology. 3(3—2—0) . S. Freq: BIO 125 or BO 200.Major diseases of forest trees and deterioration of wood products emphasizingprinciples of plant pathology; diagnosis; nature, physiology, ecology, anddissemination of disease—causing agents; mechanisms of pathogenesis;epidemiology and environmental influences; principles and practices of control.
FOR 319 Forestry Economics. 4(3—2—0) . F. Freq: ARE 201 or EC 205.Concepts and techniques for analyzing the utilization of forest resources.Topics include: long—term economic—ecologic assessments of forestedlandscapes, economic and biological concepts of sustainability, characteristicsof forest product marketsand implications for harvest prices and inventoryacross the landscape and over time, bio—economic analysis of timberinvestments and financial comparisons to alternatives, and introduction to large—scale harvest scheduling problems with temporal and spatial constraints usinglinear—programming.
FOR 330 North Carolina Forests. 3(3-0-0) . F.S. An introduction andoverview of forests in North Carolina with emphasis on the importance offorests in the Elst century. Topics include: history and distribution of forests.soils-sit relationships. forestry practices. non-conventional managementobjectives. Two required Saturday field trips.
FOR 350 Professional Development III: Ethical Dilemmas in NaturalResource Management. 1(1-0-0) . S. Freq: Junior standing. Study of ethicalissues confronting natural resource management professionals, including:biodiversity conservation. private property rights. traditional religion andecological values. community rights. environmental racism. hunting and animalrights. business ethics. and the purpose and content of professional codes ofethics.
FOR 353 Air Photo Interpretation and Photograimnetry. 3(2-3—0) . F.Freq: MA 114. Theory, principles, and techniques of utilizing air photos forinventory and management of renewable resources, photogrammetric andengineering applications, hydrologic and terrain analysis, and land use/cover

mapping. Introduction to remote sensing and use of color infrared. thermal.Skylab. and Lands at imagery in resource mapping.
FOR 374 Forest Measurement, Modeling, and Inventory. 3(3-2-0) . S.Freq: MA 121 and 114: or 242’: CNR 134, FOR 274. ST 311. Mathematicalfunctions required for quantifying the yield of timber and non—timber products.Procedures for planning. conducting. and analyzing forest inventories. Use ofmathematical models to estimate growth and yield of forest stands and non-timber products for management decisions.
FOR (ENT) 402 Forest Entomology. 3(2-2-0) . S. Freq: Junior standingand BIO 125. Fundamentals of morphology. classification. biology. ecology andcontrol of insects attacking trees. with emphasis on silvicultural practices.
FOR (FW) 404 Forest Wildlife Management. 3(3-0—0) . S. Freq: 9 hrsBiological Sciences. Relationships between forest and wildlife management andthe effects of silvicultural systems on wildlife. Species—habitat requirements.forest wildlife management techniques. and forest—wildlife policies andeconomics. (See Fisheries and Wildlife Sciences.)
FOR 405 Forest Management. 4(2—4—0) . F. Freq: FOR 304 and FOR 374.Fundamental principles and analytical techniques necessary in the planning,management and optimization of forest operations. Formulation of objectivesand constraints, yield forecasting, forest regulation, procurement and marketing,inventory methods, and management plan preparation. Written and oralreporting.
FOR 406 Forest Inventory, Analysis and Planning. 4(0-16-0) . S. Freq:FOR 405, FOR 460. Independent project in designing and implementing amulti—resource survey; analyze stand conditions; forecast growth. yield andrevenue of timber and forest products; use linear programming to prepare along—term management plan subject to economic.social, and ecologicalconstraints; assess economic and environmental impacts of potential actions:and report results orally and in writing.
FOR 411 Forest Tree Genetics and Biology. 3(3-0—0) . S. Freq: Juniorstanding or Senior standing with a biological background. Genetics as it isapplied in forest management for both conifers and hardwoods. The variation.evolution and genetics of forest trees. Methods for selection. breeding. seedproduction. and vegetative propagation. Exotics. wood properties. and treeimprovement as a forest management tool.
FOR 414 World Forestry. 3(3-0-0) . S. Management of global forestresources; distribution and trends in forest cover; role of forests in economicdevelopment; international production and trade of forest products; currentpolicy issues, including tropical deforestation, certification, and carbonsequestration; social forestry and non—timber forest products; internationalinstitutions and aid for conservation and development; identification andevaluation of sources of current information on global forestry issues.
FOR 415 World Forestry Study Tour. 1(1-0-0) . S. Coreq: FOR 414.Field trip to Mexico and/or Central America for seven days over spring break.Examine tropical forestry issues through field Visits to timber concessions.plantations, nurseries, wood products firms. protected areas. and agroforestryprojects; meetings with representatives of forest research institutes, governmentagencies, timber industry, cooperatives. and environmental organizations; andinteraction with local people. Fee for field trip determined annually.0fferedduring spring break. as aone week field trip to Mexico and/or Central America.
FOR (NR) 420 Watershed and Wetlands Hydrology. 4(3-3-0) . F. Freq:SSC 200, BO 360. Principles of hydrologic science; classification andassessment of watersheds and stream networks; hydrologic. erosion, and waterquality processes in natural and managed watersheds; wetlands hydrology;hydrologic measurements and data analysis; applications of hydrology andwater quality management for forest agriculture. and urban ecosystems;watershed restoration. Emphasis field study of watersheds and hydrologicmeasurements. Two weekend field trips are required.Credit will not be givenfor both FOR(NR)420 and FORtNR)520.
FOR 422 Consulting Forestry. 3 2-2-0) . F. Freq: Senior standing inForest Management. Forest land acquisition and ownership: ownership.appraisal, legal considerations. financial management and planning. Producingforest resources: timber. wildlife. recreation. farm products. water. minerals.specialty products. and development. Marketing forest resources: timber.recreation, farm leases. minerals. specialty products, and developed property.Forest resources consulting: forms of organization, pricing of services.consultant client relationships (Law of Agency), professional ethics andcontinuing education.



FOR (WPS) 423 Forest Machinery and Systems. 3(2-3-0) . F. Freq:Junior standing in FOM. BE. WP. Applications of engineering principles toproblems in forest operations: power sources; testing; rating and capabilities offorest machinery; power requirements and utilization efficiencies; effects ofvehicle design parameters on stability. safety. and operation under load; tractiondevices and vehicle mechanics.
FOR 434 Forest Operations and Analysis. 3(2-3-0) . S. Freq: MA 114.MA 121. ST 311 and FOR 319. Management science and operational techniquesin forestry. Logging road layout and construction. and machine systems:harvesting machine optimization and selection. Harvesting. production andforest planning. Decision and inventory theory. and other techniques forsolving problems typically encountered in forest operations management.Required overnight weekend field trip.
FOR 444 Wood Procurement Management. 3(2-3-0) . S. Freq: FOR 374and FOR 319. Market structure and behavior for wood product raw materials.Evaluation of alternative procurement strategies and introduction to the legaland business principles important in the wood products trade. Practice inappraising multi—product tracts and in predicting future raw materialavailability. Includes visits to a range of manufacturing facilities andprocurement organizations. Required all—day field trips held one week prior tothe start of the semester.FOR 450 Professional Development IV: Leadership. 1(1—0-0) . S. Freq:Junior standing. Concepts and applications of leadership principles withemphasis on leadership challenges and opportunities for professionals in naturalresources management. Assessment and development of leadership skills.
FOR 460 Renewable Natural Resource Management and Policy. 3(3-0-0) . F. Freq: Junior standing. The interaction of legal principles andgovernmental institutions in the development and implementation of naturalresource policy and management. Legal principles. constitutional provisionsand the location and organization of governmental programs. Examples fromboth historic and current case studies.
FOR (FW) 485 Natural Resources Advocacy. 3(2-3-0) . F.S. Freq: ENG333: JR or SR level with at least 10 hrs. of Biology. Analysis of naturalresources problems affecting management agencies and user groups. Emphasison professional attitudes. policies. and communication skills needed formanagement of sensitive natural resource issues. Guest professionals sharingtheir perspectives on dealing effectively with natural resource clientele groups.Student discussions. team projects. technical presentations citing populararticles on natural resources subjects.
FOR 490 Senior Seminar in Forestry. 1(1—0—0) . F.S. Freq: Seniorstanding. Attend departmental or university seminars or group discussionsweekly to enrich and broaden student perspectives. Oral or written summariesof these seminars.
FOR (NR) 491 Special Topics in Forestry and Related NaturalResources. 1-4. F,S. Freq: Consent of Instructor. Independent (or group) studyor research of a forestry or related natural resources topic with a facultysupervisor of the student's choice. Also courses offered on a trial basis.

FOOD SCIENCE
FS 201 Food Science and the Consumer. 3(3-0-0) . F. Science andpractice of providing a wholesome, nutritious. economical and readily availablesupply of basic and processed foodstuffs. Chemical nature of foods. nutritionalrequirements. health-related dietary considerations. microorganisms. foodbomeillnesses. preservation and processing. food additives. food labeling. food safetyand the consumer.
FS 231 Principles of Food and Bioprocess Engineering. 4(3-3-0) . S.Freq: FY 211. Engineering concepts and their applications to the food andbioprocessing industries. Mass and energy balances and principles related tofluid flow. heat transfer. refrigeration and freezing. psychrometrics. and selectedunit operations found in these industries.
FS 290 Careers in Food and Bioprocessing Sciences. 1(1-0—0) . F.Careers and opportunities related to food and bioprocessing industries andregulatory agencies. Development of professional enhancement skills. Resumepreparation. interviewing techniques. leadership development. oral and writtencommunication. and team building. Benefits of undergraduate research.internships, and graduate education.
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FS 295 Special Topics in Food Science. 1-4. F. S. Sum. Offerings of new orexperimental courses in Food Science at the early undergraduate level.
FS (ANS, NTR) 301 Introduction to Human Nutrition. 3(3-0-0) .F.S.Smn. Freq: Sophomore standing. Functions. dietary sources anddeficiencies of essential nutrients in humans; a balanced diet; role of nutrients inheart disease. cancer. hypertension. osteoporosis; weight control and eatingdisorders; vegetarianism; food safety; dietary supplements; governmentregulation of food supply; food quackery.Food science majors may use as a freeelective only.
FS (ANS, PO) 322 Muscle Foods and Eggs. 3(2-2-1) . F. Freq: Z0160.310 181.BIO 183. or BIO 125. Processing and preserving fresh poultry. redmeats. seafood. and eggs. Ante— and post—mortem events as they affect quality.yield. and compositional characteristics of muscle foods. Principles andprocedures involved in the production of processedmeat items.
FS (ANS) 324 Milk and Dairy Products. 2(2-0-0) . S. Freq: 20 160,310181,310 183. or BIO 125. Composition of milk and dairy products. federalstandards. raw milk procurement. cleaning and sanitizing and quality attributes.
FS (ANS, PO) 350 Introduction to HACCP. 3(3-0-0) . F,S. Introductorycourse on the Hazard Analysis and Critical Control Points System (HACCP)which is designed to decrease hazards in foods. An International HACCPAlliance approved curriculum which covers prerequisite programs. A step bystep approach for developing and implementing a HACCP plan for USDAregulated food processing plants.Offered only as a world wide web coursethrough the Office of Instructional Telecommunications.
FS 351 Sanitation Standard Operating Procedures in Food SafetyControl. 3(3-0-0) . F.S. This course is one of a series of six courses that are partof North Carolina State University's Food Safety Certification program.$Sanitation Standard Operating Procedures (SSOP’s) in Food Safety Control$addresses cu1rent federal regulatory requirements for seafood. meat. and poultryprocessing operations. The course also addresses the international dimensionsof sanitary standards in import/export of food. The course is designed to providethe student with the background necessary to develop. implement and maintaina sanitation plan based on sanitation standard operating procedures (SSOP's).
FS 352 Introduction to Microbiological Food Safety Hazards. 3(0—0-0) .F. S. For non-science students. The course is designed to provide anintroduction to the more prominent microbial foodborne safety hazards andtheir control. Lessons are provided on specific pathogens. their pathogenesisand transmission and the scientific basis for specific control options. Inaddition, the course provides up—to—date information on current $hot—topics$ infood microbiology. including food safety regulations and emerging food safetyissues.Course is offered to non—science majors. Students may not receive creditfor both FS 352 and FS 405.
FS 353 Good Manufacturing Practices. 3(0—0-0) . F, S. Freq: FS 201.Food Safety sanitation in the United States is primarily regulated by FDA undertheir $Good Manufacturing Practices (GMP).$ This course will introduce thestudent to the GMP and consider how and why they were developed. Studentswill become familiarwith the issues of compliance and consider the regulationsin light of international laws and current practices. The student should havesome familiarity with food processing and safety.
FS 354 Food Sanitation. 3(0-0-0) . F. S. Freq: FS/ANS/FO 350 orequivalent HACCF industry experience. Discussion of hygienic practices.requirements for sanitation programs. and modern sanitation practices in foodprocessing facilities. At the end of this course. students will have the knowledgeto develop and maintain a sanitation program.
FS (NTR) 400 Principles of Human Nutrition. 3(3-0-0) . F. Freq: CH220 or 221; Z0 160. or BIO 181/183. Overview of fields of nutritional sciences;functions of nutrients in the human body; sources and properties of nutrients;relationships of food industry practices to nutrition.
FS 402 Chemistry of Food and Bioprocessed Materials. 4(3-3-0) . F.Freq: CH 220 or 221. The course focuses on the properties of biologicalmolecules (e.g.. proteins. enzymes lipids. carbohydrates and pigments) found infoods and pharmaceuticals. Basic elements of molecules. such as structure andreactive groups. are presented in regardto how they affect the properties offoods and pharmaceuticals. Reactions such as Maillard browning and lipidoxidation are discussed regarding mechanisms. products and controllingprocesses. Laboratory experiments emphasize basic concepts discussedinlecture and provide a practical working knowledge of select analyticalequipment.



FS 403 Analytical Techniques in Food & Bioprocessing Science. 4(2-6—0) . S. Freq: FS 402. Principles. methods and techniques for quantitativephysical and chemical analyses of food. nutraceutical. and pharmaceuticalproducts. Results of analyses evaluated in terms of quality standards andgoverning regulations.
FS (MB) 405 Food Microbiology. 3(3-0-0) . F. Freq: MB 351.Microorganisms of importance in foods and their metabolic activities. Sourcesof microbial contamination during food production. processing and storage.Microbial spoilage; foods as vectors of human pathogens. Physical andchemical destruction ofmicroorganisms in foods and the kinetics involved.Conversions of raw foods by microorgasnisms into food products.Microbiological standards for regulatory and trade purposes.
FS (MB) 406 Food Microbiology Lab. 1(0-2—1) . Coreq: FS (MB) 405.Laboratory experience to complement FS/MB 405. Skills in detecting andquantitating microorganisms and their toxins in foods. Application of colonyand direct microscopic counts, most probable numbers, enzyme immunoassays,nucleic acid probes and computer modeling are used to understand the numbersand types of microorganisms or microbial end products in foods. Laboratorysafety and oral and written reports are emphasized.
FS 407 Risk Analysis and Hazard Analysis in Food Safety. 3(3-0-0) .F, S. Freq: FS/ANS/FS 350 or equivalent HACC industry experience. In—depthfocus on the application of the first HACCP principle, Hazard Analysis, on theidentification of food safety hazards, as well as the emerging importance of riskassessment. Distance Education Only.
FS 416 Quality Control in Food and Bioprocessing. 3(2—3—0) . S. Freq:FS 402. MB 35]. Organization and principles of quality control in the food andbioprocessing industries. Regulations and process control to maintain safety andquality. Evaluation of physical. microbiological. chemical. sensory. and stabilitytesting for food and bioprocessed materials. Risk assessment. hazard analysisand critical control point (HACCP). process control. water quality. waste wateranalysis and reduction. Cleaning and sanitation and compliance inspection.
FS 421 Food Preservation. 3(2-3-0) . F. Coreq: MB 35]. Methodsemployed in food preservation. Emphasis on thermal. freezing. drying andfermentation processes and corresponding physical. chemical. and organolepticchanges in product. Relationship of these preservation techniques todevelopment of an overall processing operation.
FS 425 Processing Dairy Products. 3(2-3»0) . Freq: FS 324. 421. Unitoperations in dairy processing. Formulation. processing. packaging andevaluation of fluid milk and manufactured products.
FS 453 Food Laws and Regulations. 3(3-0-0) . Freq: Junior standing.Federal and state laws and regulations, and case law history affecting foodproduction, processing, packaging, marketing, and distribution of food and foodproducts. History of food law, enactment of laws and regulations, legalresearch. and regulatory agencies.Credit will not be given for both FS 453 andFS 553.
FS (HS) 462 Postharvest Physiology. 3(3-0—0) . S. Freq: B0 421.Preharvest and postharvest factors that affect market quality of horticulturalcommodities with an emphasis on technologies to preserve postharvest qualityand extend storage life of fruits, vegetables and ornamentals.
FS 475 Problems and Design in Food and Bioprocessing Science. 30-2-0) . S. Freq: FS 231, FS 402, FS 405 or BAElBBS) 425. Team approach toproblem solving and product/process design and development. Ingredientfunctionality; formulation. safety. processing. packaging. sensory evaluation.regulatory issues. hazard analysis. critical control points (HACCP). nutritionallabeling and other pertinent scientific. technical. marketing and financialaspects. Oral and written presentations are required.
FS 492 External Learning Experience. 1-6. F.S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus, Contact and arrangements with prospective employers must beinitiated by the student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
FS 493 Special Problems in Food Science. 1-6. F.S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes campus facilities and resources. Contact andarrangements with prospective employers must be initiated by the student and
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approved by a faculty adviser. the prospective employer. the departmentalteaching coordinator and the academic dean prior to the experience.
FS 495 Special Topics in Food Science. 1—3. F.S.Smn. Offered as neededto present materials not normally available in regular course offerings or foroffering new courses on a trial basis.

FISHERIES AND
WILDLIFE SCIENCES

FW (FOR, Z0) 221 Conservation of Natural Resources. 3(3-0-0) .F.S, Sum. Importance of natural resources and their role in human environment.Physical, biological and ecological principles underlying sustainability ofnatural resources with attention to consequences of human impacts whilemeeting society needs.
FW 311 Wildlife Inventory and Management. 4(1—9—0) . Sum. Coreq:FW 312 and FW 313. Field exercises involving natural resource inventory.habitat relationships, community structure and analysis, population estimation,forest mensuration and silviculture, GIS and GPS, habitat manipulation, andfield identification of habitats and animals. Taught off—campus at Hill Forest. 4week residential camps with side trips. Overnight trip. Additional charges forroom and board.
FW 312 Fisheries Techniques and Management. 1(0-3-0) . Sum. Coreq:FW 311 and FW 313. Field exercises in aquatic environments emphasizingassessment of habitat. fish. invertebrates. plants. and ecological relationships toform the basis of describing and solving management dilemmas. Taught off—carnpus at Hill Forest. 5 day residential camp. Local travel required to variousaquatic ecosystems. Additional charges for room and board.
FW 313 Mountain Wildlife Ecology and Management. [(0-3-0) . Smn.Coreq: FW 511 and FW 312. Visit different mountain communities along anelevation gradient from 2.000 to 6.000 feet and observe changes in plant andanimal communities. Discuss wildlife and fisheries management issues. interactwith agency personnel responsible for managingmountain fisheries and wildlife.One—week field trip to the North Carolina mountains. Additional charges forroom and board.
FW (ZO) 353 Wildlife Management. 3(3-0—0) . F. Freq: Z0 I50.Describes historical development from empirical practices to the scientificAmerican system. The principles of management, protection, and conservationof those warm—blooded vertebrates of aesthetic. sport or food values in urban,rural and wilderness areas.
FW 403 Urban Wildlife Management. 3(3-0-0) . F. Freq: Juniorstanding. Issues facing wildlife in urbanizing landscapes and the generalcourses of action to minimize the negative effects of urbanization on nativewildlife. Large—scale planning and zoning for roads, developments and openspace; meso—scale planning and landscaping of new neighborhoods and otherdevelopments; and small—scale landscaping for backyard habitats. Coexistencebetween wildlife and humans in urban environments and management ofwildlife damage to human property.
FW (FOR) 404 Forest Wildlife Management. 3(3—0-0) . S. Freq: 9 hrs.Biological Sciences. Relationships between forest and wildlife management andthe effects of silvicultural systems on wildlife. Species—habitat requirements.forest wildlife management techniques. and forest—wildlife policies andeconomics.
FW (ZO) 420 Introduction to Fisheries Science. 3(3-0-0) . F. Freq: Z0150. Coreq: Z0 260 or BO 360. Role of fish in aquatic ecosystems. fishbiology. fish ecology. fisheries management and conservation. Emphasis onaquatic ecosystems and food webs. life history and ecology of important sportand commercial frshes. population and community dynamics. and theory andpractice of fisheries management and conservation. Case studies fromfreshwater. estuarine and marine systems.
FW (ZO) 423 Introduction to Fisheries Sciences Laboratory. [(03-0) .F. Coreq: FW (ZO) 420. General anatomy and identification of commonfreshwater. estuarine and marine fish. functional morphology. age and growthanalyses, fish health and diets. Computer analyses of bioenergetic andpopulation dynamics.



FW (Z0) 430 Fisheries and Wildlife Administration. 3(3-0-0) . S. Freq:PS 201. PS 202." FW(ZO)420. FW(ZO)353. Describes and compares theadministrative structures and programs of federal and state fish and wildlifeagencies and develops an understanding of the basis on which these agenciesfunction. Evaluates the interrelationships that fisheries—wildlife professionals.special interest groups. public agencies and legislative bodies play in resourcemanagement programs.
FW 453 Principles of Wildlife Science. 4(3-3-0) . F. Preq: FW 353. FW404. FW312. Principles and applications of population dynamics and biology tothe management of terrestrial vertebrates. Predicting population levels.composition and growth rates with and without management constraints.Strategies for wildlife conservation. utilization. and enhancement. Laboratoriesstress the collection and analysis of data. and often meet in outdoorenvironments.
FW 460 International Wildlife Management and Conservation. 3(3-0-0) . S. Alt. Yr. (even). Freq: Junior standing and above. An internationalperspective on wildlife management and conservation through investigation andcomparison of historical events. policies. international conservationorganizations and transfrontier conservation areas. Fundamental principlesnecessaryin managing the African savannah ecosystem. protected areas andgame ranches. Identifying global biomes. zoogeography and the impacts ofecotourism.Cannot receive credit for both FW 460/560.
FW (FOR) 485 Natural Resources Advocacy. 3(2-3—0) . F.S. Preq: ENG333. Junior standing or Senior standing with at least 10 hours of biology.Analysis of natural resources problems as they affect management agencies anduser groups. Emphasis on professional attitudes. policies. and communicationskills needed for management of sensitive natural resource issues. Guestprofessionals sharing their perspectives on dealing effectively with naturalresource clientele groups. Student discussions. team projects. technicalpresentations citing popular articles on natural resources subjects.
FW 492 External Learning Experience. [-6. ES. Preq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
FW 493 Special Problems in Fisheries and Wildlife Sciences. [-6. ES.Preq.‘ Sophomore standing. A learning experience in agriculture and lifesciences within an academic framework that utilizes campus facilities andresources. Contact and arrangements with prospective employers must beinitiated by student and approved
FW 495 Special Topics in Fisheries and Wildlife Science. [-3. ES.Offered as needed to present materials not normally available in regular courseofferings or for offering of new courses on a trial basis.

GRAPHIC COMMUNICATIONS
GC 101 Engineering Graphics I. 2(1—2-0) . F.S. Graphical representationand solution of 2D and 3D spatial problems. Emphasis on development oflogical and analytical approaches to problem solution. Conventional methods ofgraphically describing size and shape to represent basic mechanical elements.Includes practical engineering drawing applications.
GC 120 Foundations of Graphics. 3(2-2-0) . F. S.Smn. Introductory courseproviding orientation to language of graphics for students majoring in any field.Designed to help develop ability to use CAD within the context of a concurrentdesign process to understand how everyday objects are designed. analyzed andcreated. Emphasis placed on decision—making processes involved with creatinggeometry and development of modeling strategies that incorporate intentions ofdesigner.
GC (IE) 210 Introductory Engineering Graphics for IndustrialEngineering. 3(2-2-0) . F.S. Preq.‘ E 115. Introduction to the graphicalrepresentation and solution of 2D and 3D spatial problems. Conventionalmethods using computer-based tools to graphically describe 2D and 3D objectsrelevant to the field of IE. Overview of the fundamentals and applications ofcomputer graphics and computer—aided design. Includes practical 1E drawingapplications. Credit can be given for only one of the following: GC 101. GC120. or GC/lE 210
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GC 211 Introductory Engineering Graphics for Mechanical andAerospace Engineers. 3 2-2-0) . F.S. Preq: E 115. Graphical representationand solution of 2D and 3D spatial problems relevant to the field of mechanicaland aerospace engineering using sketching and computer—based tools.Computer—aided design in the engineering design and manufacturing process.Practical mechanical and aerospace engineering drawing applications. Creditcan be given for only one of the following: GC 101. GC 120. or GC 211
GC 250 Architectural Graphic Communications. 3(2-2-0) . F. S. Preq:GC 120 or CC 210 or GC 2]]. Architectural Graphic Communications is anadvanced graphic course designed to expand on the concepts covered in theintroductory courses (GC 120. GC 210. GC 211). The emphasis is onstrengthening architectural sketching and CAD drawing skills and showing howspecific construction processes and materials selected for an architectural designaffect commercial and residential production architectural drawings. Topicsinclude perspectice drawing. shadow projection. texturization. renderedplans.elevations and other related topics.
GC 320 3D Spatial Relations. 3(2-2-0) . F,S. Preq: GC' 10] or GC 120 orGC/IE 210. Analysis and solution of three—dimensional space problems utilizinggraphic principles of orthogonal projection techniques. Application of studies oflines; surfaces; solids; surface intersections; surface development; vectors; andcivil. mechanical. and geographical structures.
GC 330 Basic Technical Animation. 3(2-2-0) . F. Freq; GC 120 or GC210 or GC 21]. Create technical animations to communicate scientific andtechnical information to a variety of audiences and environments. Includesperforming basic skills in image processing including cropping.transformations. color manipulation and color enhancement. Students willapply basic concepts of constructing 3—D objects. spaces. and environments.Create technical animations which apply environmental attributes includingsurface study. texture. color. lighting models. photo—realism. and raytracing.
GC 340 Concepts of Website Development. 3(2-2-0) . S. An introductionto the essential elements of web site development for students in TechnologyEducation and Graphic Communications. Content focuses on planning andexecuting web site for educational effectiveness. user interfaces. Site testing.and maintenance. Course provides instruction in software appropriate forcreating a website.
GC 350 Applied CAD/D and Geometric Controls. 2-2-0) . F. S. Sum.Freq: GC [20 or GC/IE 210 or GC 2]]. Techniques for producing mid—levelcomputer models of individual parts and assemblies of parts. Application ofconventional tolerancing and geometric tolerancing and dimensioning.Investigation of design for manufacture and CAD/CAM (Computer—AidedDesign/Computer—Aided Manufacture) processes. Conventions andstandards for technical drawing documentation.
GC 410 Concepts of Desktop Publishing. 3(2—3—0) . F. S, Sum. Providesan introduction to the concepts of electronic document production and exploresthe software packages involved in producing documents for print and electronicmedia. Structured for public school teachers and lay people. The courseintroduces basic standards and concepts of page layout.
GC 420 Visual Thinking. 3(2-2—0) . F.S. Freq: Engineering or technicalstudent. Develop visual thinking skills through a series of exercises usingvarious visual media. Integrates and stresses drawing and construction activitiesessential to Visual thinking. Emphasis on direct observation (seeing). mentalimagery and sketching that is based upon three—dimensional space. Developsstudents' Visual and drawing skills and provides for their application towardsolving open—ended spatial problems. Intended for the scientific and technicallyoriented student.
GC 450 Advanced Graphics Usage with CAD. 3(2-2-0) . F.S. Preq: GC350 or CC 250. Advanced applications of 3—dimensional solid modeling tools intechnical and engineering environments. Theory and application ofmanufacturing databases developed with 3—D modeling tools. Development andmanagement of 3—D geometry using modeling software. Emphasis onapplication of 3—D modeling technology.
GC 496 Special Topics in Graphic Communications. [-4. F. S. Sum.Topical study in areas of current interest and need to students and/or needs ofcurricula served by Graphic Communications.
GC 498 Independent Study in Graphic Communications. [-4. F. S.Sum. Preq: GC 120 or GC 210 or GC 21]. Independent study in areas ofcurrent interests and needs of students in the field of Graphic Communicationsand the visual sciences.



GRAPHIC DESIGN
GD (ID) 102 Graphic and Industrial Design Fundamentals. 6(9-2-0) .S. Freq: DF 101. Design Majors. Introductory studio in fundamental two—dimensional and three—dimensional concepts of graphic and industrial design.Basic design principles and invention of visual and spatial form within contextsrelevant to design of communication and products.
GD 200 Graphic Design Theory and Practice. 3(3-0—0) . S. Anexamination of theories and critical perspectives shaping graphic practice. Thecourse includes a discussion of contemporary design strategy in business andthe role of visual communication in the information age.
GD 201 Graphic Design Studio I. 6(0-9-0) . Freq: DF 101, DF 102.Coreq: GD 217 and GD 217L. Principles and language of graphic design.Analysis, organization, invention of two—dimensional form for the purpose ofcommunicating information, concepts, emotions. Varied means of graphicrepresentation are explored.
GD 202 Graphic Design Studio 11. 6(0-9-0) . Freq: GD 201, GD 217.Coreq: GD 310, GD 310L, GD 317, GD 317L. Methods and processes ofgraphic design problem solving. Student exercises define communicationproblems; evaluate analytical, synthetic. and intuitive approaches to problemsolving; develop critical thinking, oral presentation, and writing skills.Emphasis on the appropriateness of form to a given context.
GD 210 Imaging for Graphic Design I. 3(1.50—3-0) . F. Freq: DF 102.Introduction to the technical and formal issues of photography andphotomechanical processes as they relate to visual communication;terminology; photographic history within the context of graphic design.
GD 217 Typography I. 3(1-4-0) . Freq: DF 101. DF 102. Design Majors.Approved minor. Typography as a medium of visual communication. Studentexercises focus on type as image and the relationship between visual and verballanguage; the expressive characteristics of letter forms and text explored.Terminology. typographic history. technical issues related to typography.
GD 292 Special Topics in Graphic Design. 1—3. Freq: Consent ofInstructor. Topics of cun‘ent interest in Graphic Design. Normally used todevelop new courses.
GD 301 Graphic Design Studio 111. 6(0-9-0) . S. Freq: GD 202GB310. GD 317, Graphic Design Majors. Coreq: GD 410. GD 41 7. Students applytheoretical information related to semiotics and communication theory throughdemonstration projects. Projects center on tailoring communication toaudiences and acknowledging the role of context in the interpretation of form.
GD 310 Imaging for Graphic Design 11. 3(150-3—0) . Freq: GD 210.Intermediate photography and introduction to digital imaging as they relate toVisual communication design; simple serial imaging; using movement and pointof View; discussion of examples from photography and graphic design history.
GD 317 Typography II. 3(1—4-0) . Freq: GD 217. Exploration of designusing text type and typographic technology. Student exercises explorecongruency between visual and verbal hierarchies, expressive use oftypographic form, format/informational organization problems, and technicaldetails of typographic specification and computer layout.
GD 342 History of Graphic Design. 3(3-0-0) . F. Events. ideas.movements. designs and individuals that have historical significance andinfluence on contemporary graphic design and the graphic design profession.Concentration on graphic design of the last 100 years.
GD 400 Advanced Graphic Design Studio. 6(0-9-0) . F.S.Snm. Freq: GD301, GD 417. GD 342. Graphic Design Majors. Advanced visualcommunication problems integrating typographic. photographic. and historicalconcepts in graphic design studio projects. Projects reflect applications withspecific audiences. contexts. and production criteria.
GD 410 Imaging for Graphic Design 111. 3(1.50-3-0) . F. Freq: GD 310.GD 310L. Advanced photography and digital imaging; introduction to multi—media and narrative as they relate to visual communication design; discussionof authorship and images in culture and the communication environment.
GD 417 Typography III. 3(1-4-0) . F. Freq: GD 202, GD 317, DesignMajors. Systematic approaches to structuring typographic form according to
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information hierarchies. user needs. and visual expression. Application to theorganization of tables. charts. books. magazines. and corporate identities.
GD 490 Graphic Design International Studio. 6(9-0-0) . Sum. Freq:Junior standing. Define visual communication design problems and developdesign solutions in an international setting. Studio projects related to design.culture. and traditional and contemporary visual communication. Directedstudies in history and culture. and in artifact making. Additional travel and tripcosts are required beyond registration fees. as well as appropriateimmunizations.
GD 492 Special Topics in Graphic Design. 1-3. F.S.Sum. Freq; Consentof Instructor. Topics of current interest in Graphic Design. Normally used todevelop new courses.
GD 494 Internship in Graphic Design. 3(3-0-0) . F.S,Smn. Freq: Juniorstanding in Graphic Design and 3.0 GPA or better and written approval ofdepartment head. Supervised field experience in graphic design offices andorganizations.
GD 495 Independent Study in Graphic Design. 1-3. F,S,Smn. Freq:Junior standing in Graphic Design and 3.0 GPA or better and written approvalof department head. Special projects in graphic design developed under thedirection of a faculty member on a tutorial basis.

GEOGRAPHY

GEO 200 Principles of Geography. 3(3-0-0) . S. Basic ideas in the field ofgeography. The scope of geography as an academic field explored. Emphasisplaced on mastery of geographic tools. e.g.. maps. globes. and media materialsand sources. Regional study of contemporary world.
GEO (SOC) 220 Cultural Geography. 3(3-0-0) . F.S. An investigation ofthe world's past and present cultural diversity by studying spatial patterns ofpopulation. language. religion, material and non—material culture. technologyand livelihoods. communities and settlements. and political organization andinteraction.
GEO (ECI) 300 World Regional Geography. 3(3-0-0) . S. Freq: GEO200. Geography of selected industrial and Third World regions in which theevolution of settlement. culture. economy and political forms are treated ingeographical perspective.

GE ETICS
GN 301 Genetics in Human Affairs. 3(3—0—0) . F,S,Smn. Appreciation andunderstanding of genetics in everyday life. Genetic perspective on normalhuman development, birth defects, birth control, cancer, organ transplants.intelligence, mental illness, and radiation and chemical exposure and issuesraised by applications of recently developed genetic techniques such as in vitrofertilization, genetic engineering and prenatal monitoring.
GN 411 Principles of Genetics. 4(4-0-0) . F.S,Snm. Freq: BIO 183 or 20160, and Junior standing. Basic concepts and principles of prokaryotic andeukaryotic genetics. Mendelian inheritance, polygenic inheritance, linkage andmapping. chromosome aberrations. population genetics. evolution. DNAstructure and replication. gene expression, mutation. gene regulation.extranuclear inheritance. bacterial and viral genetics. and recombinant DNAtechnology.
GN 412 Elementary Genetics Laboratory. 1(0»3-0) . F.S. Coreq: GN411. Genetic experiments and demonstrations using a variety of bacterial. plantand animal organisms. Mendelian inheritance. linkage analysis. populationgenetics. cytogenetics. biochemical genetics. DNA isolation, electrophoresis.and Southern blotting.
GN 413 Advanced Genetics. 3(3-0—0) . F.S. Freq: GN 411. Biologicalmacromolecules and their interactions. Chromatin and chromosome structure.Bacteria. viruses. plants. animals and fungi as genetic systems. Transcription.RNA processing. genetic code. translation. DNA replication and the cell cycle.RFLP mapping. DNA and forensics. Molecular genetics of disease. Genetictransformation and cloning of plants and animals. Recombinant DNAmethodology. Students cannot receive credit for both GN 413 and GN 513



GN 414 Genes and Development. 3(3-0-0) . S. Freq: GN 4]]. Genes andgenetic pathways that control development in animals; overview of early.pivotal experiments in embryology and genetics; use of molecular biology.genomics and bioinformatics to study genes and development; concentration onfour model systems; presentation and discussion of major issues indevelopmental biology.
GN 415 Genome Science. 3(5-0-0) . S. Freq: GN 41]. Complementationof modern genomics approaches with classical and molecular genetics; goals ofmajor genome projects in animals. plants. humans. and microorganisms;genomic science opportunities at NCSU and in the Research Triangle;presentation and discussion of current literature; and preparation for careers ingenomics—related fields.
GN 492 External Learning Experience. 1-6. F.S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
GN 493 Special Problems in Genetics. [-6. F,S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes campus facilities and resources. Arrangementsmust be initiated by student and approved by a faculty adviser and thedepartmental teaching coordinator.
GN 495 Special Topics in Genetics. [-3. F,S,Sum. Offered as needed topresent materials not normally available in regular course offerings or foroffering of new courses on a trial basis.

GREEK
GRK 101 Elementary Greek I. 3(3-0-0) . F. Introduction to ClassicalGreek. Greek alphabet. basic grammar and syntax. Readings based on Greekmythology. philosophy. and literature.
GRK 102 Elementary Greek 11. 3(3-0-0) . S. Freq: GRK 101. A secondcourse in Classical Greek. continuing and expanding the work of GRK 101. andcompleting the study of grammar. Readings from major authors includingHerodotus. Thucydides. and Xenophon.
GRK 201 Intermediate Greek I. 3(3-0-0) . F, Alt. yrs.(odd). Freq: GRK102. Introduction to Greek prose. Emphasis upon improvement of reading skillthrough vocabulary acquisition and study of complex grammar. Introduction toAttic dialect through reading Plato. and Koine Greek through reading the NewTestament. Examination of the importance of these works to Western literatureand culture.
GRK 202 Intermediate Greek 11. 3(3-0-0) . S. Freq: GRK 201. Reading inHomer's Iliad and the New Testament. Techniques of oral poetry. Study of theuse of myth. and of the literary and historical significance of the Iliad. Analysisof differences between classical and Koine Greek in the New Testament.
GRK (LAT) 310 Classical Mytllology. 3(3-0-0) . F. Greek and Romanmythology through the writings and art of the Classical period. Discussion ofcreation stories. the major gods and heroes. the underworld and afterlife.Intellectual religious and educational role of myth and of the most importanttheories of interpretation and classification. All readings and discussion inEnglish.
GRK 320 Greek Tragedy in Translation. 3(5-0—0) . S. Tragedies ofAeschylus. Sophocles and Euripides in translation. Literary and social aspectsof individual plays and tragic genre in fifth century. Selections fromAristophanes. Plato. Aristotle and Seneca on Greek tragedy.
GRK 333 Medical Terminology. 2(2-0-0) . S. Study of the formation ofmedical terms from their Greek and Latin roots designed both to buildvocabulary and to teach the uses of a medical dictionary.
GRK 371 The Origins of American Mythology. 3(3-0-0) . S. Alt.yrs.(odd). Oral—traditional literature. formulaic myth composition and the Indo—European origins of the American folk hero. Readings include Iliad. Gilgamesh.Sanskrit Puranas and Beowulf; films such as Stagecoach and Superman.
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GLOBAL TRAINING INITIATIVE
GTI 401 US Culture and Education Colloquium. 3(1-2-2) .F.S.SUMI.SUM2. Overview of US Culture. Higher Education in America. andStudent Success Skills for degree or non—degree international students. Guestfaculty lectures. media presentations. field trips. and required readings formbasis for discussiong roups. assignments. and capstone paper (refleciton onissues discussed in class. personal development. and required communityinvolvment). Includes break—out discussion groups. field trips. personal projectsand research. Students may have additional travel cost associated with fieldtrips. Enrollment limited to first year international students. participants in NCGlobal Training Initiative Certificate Programs. or by permission of theinstructor.

HISTORY OF ART
HA 201 History of Art From Ancient Greece Through the Renaissance.3(3-0-0) . F. Art from Ancient Greece and Rome through Italian Renaissance.Major art forms of painting. sculpture. and architecture.
HA 202 History of Art From the Renaissance Through the 20thCentury. 3(3 -0-0) . S. Art from the Northern Renaissance in Europe through the20th century in Europe and America: painting. sculpture and architecture recentmixed media techniques such as collage. and trottage.
HA 203 History of American Art. 5(3-0-0) . S. A history of American Art(painting. sculpture and architecture) from the Colonial Period through the 20thcentury.
HA 298 Special Topics in Art History. 3(3-0—0) . F. S.Smn. Special topicsin art history with emphasis on chronological periods such as 20th—century artof the Italian Renaissance or on fields of art such as paintings. sculpture.photography. or architecture.
HA 310 History of Art and Photography. 3(5-0-0) . Alt. yrs. History ofand the interaction between art and photography from the invention ofphotography to the present.
HA 320 American Decorative Arts. 5(5-0-0) . Alt. yrs. History ofAmerican Art (painting. sculpture. and architecture) from Colonial Periodthrough 20th century.
HA 395 History of Art: Study Abroad. 3(3—0-0) . F.S.Smn. TopicalHistory of Art courses taught in NC State Study Abroad programs. (Currentlistings available in History Department. Study Abroad Office and CHASSDean's Office.)
HA 401 19th Century European Art. 3(3-0-0) . F.Alt. yrs. Freq: HA 201or HA 202. Major stylistic movements of 19th century European art and thetheoretical basis for their development. Covers Neo Classicism. Romanticism.Realism and Impressionism. and Post Impressionism.
HA 404 Italian Renaissance Masters. 3(3-0—0) . Alt. yrs. Freq: 3 hrs. ofHA. Selected problems in the development of Italian Renaissance art includingpainting sculpture and architecture. 1300—1550: including the pioneers Giottoand Duccio; founders of the early Renaissance: Masaccio. Donatello. andBrunelleschi; great masters of the High Renaissance: Michelangelo. Raphaeland Leonardo da Vinci. Works of art analyzed in terms of style. subject matterand historical context.
HA 498 Independent Study in History of Art. [-6. F.S. Freq: 3 hoursHistory ofArt. Directed independent study of topics in the History of Art.

HISTORY
HI 205 Western Civilization Since 1400. 3(3-0-0) . F.S. A survey ofWestern Civilization from the Renaissance to the present.
HI 207 Ancient World to 180 A.D. 3(3-0-0) . F.S. The ancient cultures ofthe Middle East. Greece and Rome. including Mesopotamian. Egyptian.Hebrew. Phoenician. Greek and Roman societies and cultures.



HI 208 The Middle Ages. 3(3-0-0) . F.S. Medieval civilization as itemerged from the declining Roman Empire through its apogee in the 13thcentury. The transition from the classical to the medieval world. the impact ofthe Germanic influx. the Islamic influence. the Crusades. and the political.economic. and social institutions of the High Middle Ages.
H1 209 Europe, Renaissance to Waterloo, 1300-1815. 3(3-0-0) . F.S.Transition from the medieval to modern Europe; decline of medievalinstitutions. Renaissance. Reformation and Counter-Reformation. rise ofAbsolutism. English 17th—century revolution. French Revolution andNapoleonic era.
H1 210 Modern Europe 1815-Present. 3(3-0—0) . F.S. Survey of thehistory of European societies and political systems from 1815 to the present.
HI 215 Latin America to 1826. 3(3—0—0) . ES. The origins anddevelopment of social. political. economic and religious institutions from pre—conquest times to the achievement of independence. The ancient Americancultures; Spain and Portugal before 1492; conquest and settlement. Spanish rulein theory and practice. economic life. the Church. land and labor; the Africancontribution; the Portuguese in Brazil; the independence movements.
HI 216 Latin America Since 1826. 3(‘3-0—0) . F.S. Social. political.economic. and intellectual life in the 19th and 20th centuries in Central andSouth America. The social structure of the new nations; 19th century liberalism;the force of tradition; relations with Europe and the United States; economicchange; caudillo rule; 20th century upheavals; revolutions; political conflict.HI 221 Britisll History to 1688. 3(3—0-0) . History of the British peoplesfrom earliest times to the Glorious Revolution. Social. political. constitutionaldevelopments; relationship between history and literature; synthesis of Britishcultures.
H1 222 History of British Cultures and Societies From 1688. 3(3-0-0) .British people from Glorious Revolution to the present. Social. political.constitutional development; history and literature; growth and decline of Britishempire; spread of British culture.
HI 233 The World in the 20th Century. 3(3-0-0) . F.S. National andinternational problems in the 20th Century Western and non—Western world;institutions and ideas at the turn of the century. origins and effects of the FirstWorld War. the postwar challenge to Western democratic supremacy. theSecond World War. and problems of the postwar period.
H1 251 Early American History. 3(3-0-0) . F.S. Themes in earlyAmerican history: colonial clash and mix of culture; generation of an Americanconsciousness; federalism and democracy in national politics; expansion andimmigration; racial and sectional division.
HI 252 Modern American History. 3(3-0—0) . F,S. Themes in modernAmerican history: impact of war on American foreign and domestic policy; therepercussions of industrialization and economic modernization; continuity andchange in American institutions and values; problem solving in pluralisticsociety.
HI 263 Asian Civilizations to 1800. 3(3-0—0) . F. Introductory survey ofthe great civilizations of Asia; particular attention to India. China and Japan.Emphasis on comparative study of Asian religions. political systems. art. andliterature.
HI 264 Modern Asia: 1800 to Present. 3(3-0-0) . S. Introductory surveyof 19th and 20th century Asia. with attention to Japan. Southeast Asia. Indiaand China. Emphasis on cultural and political crises of the 19th century andrevolutionary transformations of the 20th century.
HI 270 Modern Middle East. 3(3-0—0) . F. Social and political change inthe Middle East in the nineteenth and twentieth centuries. Decline of theOttoman empire. the rise of nationalism. the waxing and waning of Europeanimperialism in the region. and the creation of modern states and societies andtheir ideological and economic underpinnings.
HI (AFS) 275 Introduction to History of South and East Africa. 3(3-0-0) . F. S. Sum. The African kingdoms (Lunda. Buganda. and Zulu); theEuropean encroachment; the origins of colonialism and the character of colonialsocieties and economies. South African apartheid; African protest. nationalismand independence.
HI (AFS) 276 Introduction to History of West Africa. 3(3—0—0) . ES.The history of Western Africa. Forest civilizations and the slave trade. trade and
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the expansion of Islam. colonialism in West Africa; African nationalism and theachievement of independence; and postcolonial West Africa
H1 295 First-Year Seminar in History. 3(3-0-0) . Freq: CHASSfirst-yearstudent. Topical introductory history course in the CHASS First-Year Seminarofferings. (Current listings available in the CHASS Dean's office and in theHistory Department)
H1 300 Sophomore Seminar in History. 3(3-0-0) . F. S. Freq: Sophomorestanding. History Majors. Coreq: HSS 100. Introduction to the process ofresearching and writing history. Techniques for locating and intelpretingprimary sources. The craft of historical writing. Analysis and criticism of thevarieties of history. Basic computer literacy: basic computingterms. electronicmail. online searching of the NCSU Libraries. use of the Internet. and wordprocessing.
HI (REL) 320 Religion in American History. 3(3-0-0) . F. Freq: 3 hoursof History or Sophomore standing. Representative people. movements. andthought in the major religions within the context of American society andculture.
HI 321 Ancient and Medieval Science. 3(3-0—0) . Freq: 3 hours ofHistoryor Sophomore standing. Selected topics in the history of pre—modern science arestudied for both their intrinsic interest and to gain perspective on the nature ofmodern science. Examples are taken from pre—history. Mesopotamia. Egypt.Greece. Rome. Islam. and the medieval Christian West. with the possibility ofcomparisons to other cultures.
HI 322 Rise of Modern Science. 3(3-0—0) . Freq: 3 hours of History orSophomore standing. Science in the Renaissance and Scientific Revolution ofthe 16th and 17th centuries. Newtonian science. Mechanics and the chemicalrevolution in the 18th century. Scientific synthesis in the 19th century: physics.chemistry. geology. and biology. 20th century revolutions in physics. Attentionis paid both to scientific ideas and to the cultural and institutional contexts ofsclence.
HI 335 The World at War. 3(3-0-0) . S. Freq: 3 hours of History.Comparative history of the experience of war over time and place. Topicsinclude the interactions between war and society; effects on combatants andnon—combatants. especially women and children; and the role of technology.
H1 341 Technology in History. 3(3-0-0) . S. Freq: 3 hours of History orSophomore standing. The role of technology in society from earliest times tothe present. Major achievements in technology and an examination of the natureof invention. innovation and adaptation of technologies and their impact onWestern Civilization.
HI 350 American Military History. 3(3—0-0) . F,S. Freq: 3 hours ofHistory or Sophomore standing. American military experience and itsrelationship to other historical developments. Use of military force in terms ofstrategy and tactics and as an element in the nation's diplomatic. political.social. economic and intellectual life.
HI 351 US. Naval History. 3(3-0-0) . S. Freq: 3 hours of History orSophomore standing. The role of the US. Navy in American history. Seapower. national defense and foreign policy. The impact of technology on navalwarfare and the historical evolution of missions of the US. Navy.
HI 364 History of North Carolina. 3(3-0-0) . Freq: 3 hours of History orSophomore standing. History of North Carolina from early Europeanexploration to the present. Features of North Carolina society which made thisstate similar to and different from other southern states and the nation as awhole.
H1 365 The American West. 3(3-0—0) . Freq: 3 hours of History orSophomore standing. A history of the American Frontier with emphasis on thetrans—Mississippi West. Cycles of exploration. conquest. and exploitation of thisregion. Influence of the frontier in the development of the United States.
HI (AFS) 372 African-American History Through the Civil War,1619-1865. 3(3-0-0) . Freq: 3 hours ofHistory or Sophomore standing. Africanbackground and continuity of the particular role. experience and influence ofAfrican Americans in the United States through the Civil War.
HI (AFS) 373 African-American History Since 1865. 3(3-0-0) . Freq: 3hours of History or Sophomore standing. The history of African—Americansfrom the Reconstruction era through the Civil Rights movement of the 1950sand 19605 to the present.



H1 380 History of Nonprofits, Philanthropy, and Social Change. 3(3-0—0) . F. Preq: 3 hours ofHistory or Sophomore standing. Historical developmentof nonprofits and philanthropy in the United States from the colonial period tothe present—-including origins of charity and philanthropy as concepts for socialchange and social justice. rise of benevolent societies. creation of philanthropicfoundations and advocacy organizations. and relationships between modernnonprofits. the state. and the private sector.
HI 395 History: Study Abroad. 3(3-0-0) . Freq: 3 hours of History orSophomore standing. Topical History courses taught in NCSU Study Abroadprograms. (Current listings available in Study Abroad Office. CHASS Dean'sOffice and History Department).
H1 400 Civilization of the Ancient Near East. 3(3-0—0) . Alt. yrs. Freq: 3hours of History. The civilization of Mesopotamia and Egypt from earliesttimes to the fall of Babylon in 539 BC. Credit for both HI 400 and HI 500 isnot allowed
HI (REL) 402 Early Christianity to the Time of Eusebius. 3(3—0—0) . S.Alt. yrs. (odd). Freq: One of: REL 312. REL 317. 0r H1 207. Growth anddiffusion of early Christianity from the end of the first century up to the time ofEusebius and the conversion of Constantine (early fourth century); Christianityin its Greco—Roman environment; Roman policy towards Christianity;heterodox Christian movements; anti—heretical writings; orthodox institutions ofauthority.
HI 403 Ancient Greek Civilization. 3(3-0-0) . Alt yrs. Freq: 3 hours ofHistory. The history of the Hellenes from the Minoan civilization throughAlexander's legacy. with readings in Herodotus and Thucydides.
HI 404 Rome to 337 A.D.. 3(3-0—0) . Alt. yrs. Freq: Junior standing. Thedevelopment of ancient Rome from its origins in Italy. through the rise as anEmpire embracing the entire Mediterranean World and Western Europe. toConstantine. Christianity and the foundation of Constantinople. Examinescritically the political achievement of a people who rose from an obscure Italiancity to a world empire. with emphasis on the analysis of primary sources. Creditwill not be given for both HI 404 and HI 504
H1 405 History and Archaeology of the Roman Empire. 3(3-0-0) . Alt.yrs. Freq: Junior standing. Analysis of Rome's rule over the MediterraneanWorld in the first four centuries A.D. through the use of literary andarchaelologic sources. Special emphasis on imperial army and frontier security.Credit will not be given for both H1 405 and H1 505
HI 406 From Roman Empire to Middle Ages. 3(3-0-0) . Alt. yrs. Freq:Junior standing. Late Antiquity and the early Middle Ages. The transition fromclassical civilization to the basis of modern civilizations; the fall of Rome. theGermanic kingdoms. Byzantium. the establishment of Christianity. the birth andgrowth of Islam. Credit will not be given for both HI 406 and HI 506
HI (REL) 407 Islamic History to 1798. 3(3-0-0) . Alt. yrs. Preq: Juniorstanding. The history of the Islamic Near East to 1798. Topics include the EastMediterranean before Islam. Muhammad and the development of Islam. Sourcesof Muslim civilization. Islamic law. science. philosophy. art. and architecture.Islam in Spain. India. Asia. and Africa. the Crusades. the Ottomans. Islam andEurope. Credit will not be given for both HI 407 and HI 507
HI (REL) 408 Islam in the Modern World. 3(3-0-0) . Alt. yrs. Preq: 3hours of History or Religious Studies. Evolution of modern Islam from 17thcentury to the present. Primary emphasis on North Africa. the Middle East andSouth Asia. Pre—modern Islamicate empires. reform and revival. Historicalorigins of current issues in the Islamic world.
HI 409 The High Middle Ages. 3(3-0-0) . Alt. yrs. Freq: Junior standing.Medieval culture from 10th through 13th centuries: revival of the RomanEmpire. monastic and papal reform. rise of universities. evolution ofrepresentative bodies. the Gothic style. troubadour and goliardic poetry.scholasticism. and revival of Roman law. Credit will not be given for both HI409 and H1 509
H1 410 Italian Renaissance. 3(3-0-0) . Alt. yrs. Preq: Junior standing.Renaissance humanism. an educational ideal and an awareness of man as thesole creator in the historical world. is examined in its relationship to the Italianrepublics and princedoms of the 14th through the 16th century. Credit will notbe given for both HI 410 and HI 510
H1 411 The Protestant and Catholic Reformation of the 16th Century.3(3—0-0) . Alt. yrs. Freq: Junior standing. The conditions and criticisms whichled to reform and the nature of the institutional and theological changes affected
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by the various churches and sects. Special attention to Luther and Calvin. Creditwill not be given for both HI 411 and HI 511
H1 412 The Sexes and Society in Early-Modern Europe. 3(3-0-0) . F.(ALTYREVEN). Examination of changes in gender relations; ideas about thesexes. femininity. and masculinity; the roles of women and men in political.religious. economic. scientific. and family life in Europe between the lateMiddle Ages and the French Revolution. Credit for HI 412 and HI 512 is notallowed.
H1 414 France in the Old Regime. 3(3-0-0) . Alt. yrs. Freq: Juniorstanding. France from the sixteenth century to the Revolution. development ofrenaissance and absolutist state. social and economic change. religious reformand Enlightenment. origins and beginnings of the revolution. Credit will not begiven for both HI 414 and HI 514
HI 415 The French Revolution. 3(3—0—0) . Freq: Junior standing. Broadlybased analysis of France's first revolutionary era; the enlightenment and itsimpact. the causes and character of the Revolution in France; impact of theseevents in France and Europe. Credit will not be given for both HI 415 and HI515
HI 418 Fascist Italy and Nazi Germany. 3(3-0-0) . F. Preq: Juniorstanding. Fascism as a theoretical concept. rise of fascism in Italy and Germany.seizure of power by Mussolini and Hitler. organization of the economy.churches. military. women. youth. and culture under the dictatorships. Studentswill not receive credit for both HI 418 and HI 518
HI 419 Modern European Imperialism. 3(3-0—0) . Alt. yrs. Preq: Juniorstanding. Historical background of European overseas expansion; its impact onthe economics. politics and culture of both Europe and the colonized world; thesignificance of imperialism and anti-colonial nationalism in shaping the modernworld. Credit will not be given for both HI 419 and HI 519
H1 420 European Diplomatic History. 3(3-0-0) . S. Sum. Freq: 3 hours ofHistory. Survey of major events in European international relations. includingthe Congress of Vienna in 1815. the unification of Germany. World War I andH. the origins of the Cold War. European unification. and the crisis of the Sovietbloc. Credit will not be given both for HI 420 and H1 520
H1 421 European Intellectual History: The Eighteenth Century. 3(3-0-0) . Alt. yrs. Preq: Junior standing. Historical examination of some of the majorfigures of the European Enlightenment. beginning with Locke and ending withKant. Credit will not be given for both HI 421 and HI 521
HI 422 European Intellectual History: The 19th Century. 3(3-0-0) . Alt.yrs. Preq: Junior standing. Historical examination of some of the major figuresof European thought during the 19th century. beginning with the enthusiasm ofthe period of the French Revolution and ending with the disillusionment of thefin de siecle. Credit will not be given for both HI 422 and HI 522
HI 423 Women in European Enlightenment. 3(3-0—0) . S. Alt yrs(even).Preq: 3 hours of History, Junior standing. Historical examination ofconstruction of female 'nature’. resources available to women writers andintellectuals. and constraints on womens' education. writing and publicationduring the Enlightenment period.
HI 42S Tudor and Stuart England. 3(3-0-0) . Alt. yrs. Preq: Juniorstanding. British history from the Reformation through the Civil War. Emphasison key developments in social. political and economic life: The development ofa new concept of kingship. the growing independence of Parliament. the searchfor religious uniformity and the changing status of the aristocracy and gentry.Credit will not be given for both HI 425 and HI 525
HI 429 20th Century Britain. 3(3-0-0) . Alt. yrs. Preq.‘ 3 hours of History.British political. social and economic history since 1914. with reference to theeffects of two world wars. the growth of the Welfare State. Britain's decline as apower. and its search for a new role in the world.
HI 430 Modern France. 3(3-0—0) . Alt. yrs. Preq: Junior standing. Frenchhistory from the downfall of Napoleon I to the present. with a short introductorysurvey of the Old Regime and the French Revolution. Cultural. social andeconomic developments and political trends. Credit will not be given for bothH1430 and H1 530
HI 431 Germany: Luther to Bismarck 1500-1871. 3(3—0-0) . Alt. yrs.Preq: Junior standing. Germany from the Reformation to the completion ofnational unification in 1871. Emphasizes the impact of socioeconomic changeson politics and culture. Credit will not be given for both HI 431 and HI 531



H1 432 History of Germany Since 1871. 3(3-0-0) . Alt yrs. Freq: 3 hoursof History. German history from the unification of 1871 to the present.concentrating on problems of nationalism and political and social reform.Credit will not be given for both H1432 and H1 532
H1 438 The Russian Empire to 1917. 3(3-0-0) . Alt. yrs. Freq: 3 hours ofHistory. Russian Empire to the Revolution of 1917. Kiev Rus and the Mongolconquest. serfdom. te1ritorial expansion. cultural insularity of the Great Russianstate in Moscow. Westeinization. reform. and great power status in 18th and19th centuries. peoples of the multi—national empire. cultural. educated society.and revolutionary opposition. industrialization. rapid urbanization. war. andrevolution.
HI 439 History of the Soviet Union And After. 3(3-0—0) . Alt. yrs. Freq:Junior standing. Soviet state and society from the 1917 Revolution. includingthe post—Soviet situation. Political disarray and resistance to the Bolshevikregime. 1917—21; industrialization. urbanization. and application of coercivetechniques of rule; popular reconciliation with Party state and great power statusduring World War II and after; fate of non—Russian nationalities; de—stalinization. stagnation. and the failed attempt at Party renewal after 1985.Credit will not be given both for H1439 and H1 539
HI 440 American Environmental History. 3(3—0-0) . F. Freq: 3 hours ofHistory. Interactions between humans and their environments in America;environmental focus on themes in American history such as colonial settlement.industrialization. progressivism. the New Deal. the 19605.
HI 441 Colonial and Revolutionary U.S. 3(3—0-0) . Alt. yrs. Freq: Juniorstanding. Origins of the English colonies in America to the AmericanRevolution. European background to colonization. merging of differentcultures. effects of mercantile doctrine. causes of revolution. Credit will not begiven for both H1441 and H1 541
HI 442 Creating the Constitution : Origins and Development. 3(3-0-0) .S. Alt. yrs.(odd). Freq: 3 hours of History. Analysis of state and federalconstitutions developed in the United States after 1776. Theories behind afederal constitution; the Philadelphia Convention of 1787; the ratificationdebate; and the bill of lights.
H1 443 U.S. Constitutional History to 1883. 3(3-0-0) . F. Alt. yrs even.Freq: Junior standing. This course examines the origins and development of theU. S. Constitution from the Articles of Confederation to 1883. The coursespecifically looks at the federal Convention of 1787. the national bank debateand early constitutional interpretation;the constitution and its interaction withpolitics. economics. and society; the powers of Congress—taxation. contracts.commerce and war. The course also examines sovereignty. slavery and civilrights. It ends with an analysis of the Civil War Amendments and thetransformation in American constitutionalism. Credit for both H1 443 and H1543 is not allowed
HI 444 U.S. Constitutional History Since 1870. 3(3—0-0) . S. Freq: Juniorstanding. Examines the transformation of American Constitutional thought afterthe Civil War; the triumph of nationalism and the evolution of a new federaltheory; the rise and fall of federal protections of civil rights in the late 19th—century and the CivilRights Revolution in the 20th century. Explores keyconcepts as civil liberties. judicial activism and judicial restraint; procedural andsubstantive due process. liberty of contracts and entrepreneurial liberty.Japanese internment. privacy. women and gender issues; explores free speech.religious freedom. civil liberties. Credit for both HI 444 and H1 544 is notallowed.
H1 445 Early American Frontier. 3(3-0—0) . S. (ALIYRODD). Examinesthe social. political. and cultural development of the easteln American frontiersbetween the early seventeenth and mid-nineteenth centuries. Addresses therelationships between settlers and environments. settlers and Native Americans.Explores the structure and life of pioneer families. the development of newinstitutions. the role of governments in regulating settlements. and the evolutionof the $frontier myth.$ Credit cannot be given for both H1 445 and H1 545.
H1 446 Civil War and Reconstruction. 3(3-0-0) . Alt. yrs. Freq: Juniorstanding. Examination of sectional polarization of the 1850's. impact of the waron both northeln and southern societies. and trauma of reconstructing theUnion. Credit will not be given for both H1446 and H1 546
HI (WGS) 447 History of American Women to 1900. 3(3—0-0) . Alt. yrs.Freq: 3 hours of History. The historical experience of women in America fromthe colonial period to 1890. Women's work. education. legal and political
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status. religious experience. and sex roles: age. class. race. sexual preference.and region as significant variables in women's experience.
HI (WGS) 448 American Women in the Twentieth Century. 3(3-0-0) .Alt. yrs. Freq: Junior standing. Women’s historical experience in America.1890—1990. Changes in women's work. education. legal and political status. andsex roles. age. class. race. sexual preference. and region as significant variablesin women's experience. Credit will not be given for both H1 448 and H1 548
HI 449 U.S. Labor to 1900. 3(3-0-0) . Alt. yrs. Freq: Junior standing.History of work. workers. and working-class organizations and politics incolonial and nineteenth—century America. Credit will not be given for both HI449 and H1 549
HI 450 U.S. Labor Since 1900. 3(3-0-0) . Alt. yrs. Freq: Junior standing.History of work. workers. and working—class organizations and politics intwentieth—century America. Credit will not be given for both H1450 and HI 550
HI 451 The Vietnam War. 3(3—0—0) . S. Freq: 3 hours of History. Analysisof U.S. involvement in Vietnam. including an introduction to Vietnamesehistory. why the United States intervened in Vietnam. the various forms U.S.intervention took. which Americans went to Vietnam and what they expectedthere. the consequences of U.S. involvement for Americans and Vietnamese.the effort to end American participation in the war. and the war's legacy. Creditfor both H1451 and H1 551 is not allowed
HI 452 Recent America. 3(3—0-0) . Alt. yrs. Freq: Junior standing.Examination of contemporary opinions and historical interpretations of majorproblems in American life since 1939. including World War 11. its social andeconomic consequences; Korea and the Cold War. big business and labor; civilrights and feminist movements; countercultures. Vietnam and Watergate. Creditwill not be given both for H1452 and H1 552
H1 453 United States-Latin American Relations Since 1823. 3(3-0-0) .Alt. yrs. Freq: Junior standing. Analysis of periods. issues. and events in U.S.—Latin American relations since 1823: Monroe Doctrine. Manifest Destiny.Mexicali and Spanish—American Wars. Dollar Diplomacy. Good NeighborPolicy. anti—Communist crusade since 1945. Alliance for Progress. U.S.responses to revolution. Historical perspective on contemporary inter—Americanproblems on drugs. environment. debt crisis. and human rights abuses. Creditwill not be given both for H1453 and H1 553
H1 454 History of U.S. Foreign Relations, 1900-Present. 3(3-0-0) . Freq:Junior standing. America's emergence as a world power; American diplomatichistory since 1900; the expansion of American economic and cultural relations;the evolution of the American foreign policy bureaucracy; and the historicalforces and personalities that have shaped American relations with other nations.Credit for both H1454 and HI 554 will not be allowed
HI (AFS) 455 History of the Civil Rights Movement. 3(3—0-0) . Alt. yrs..Freq: Junior standing. The black revolution; stages and leaders of themovement; successes and failures in the fight for desegregation. the vote. andeconomic opportunity; impact of Civil Rights movement on the United States.Credit will not be given both for H1455 and H1 555
HI 456 Early American Thought. 3(3-0-0) . Alt. yrs. Freq: 3 hours ofHistory. American intellectual history to 1865. Influence of reformation.enlightenment. scientific revolution. capitalism and romanticism on social andpolitical order. Credit will not be given for both H1456 and H1 556
H1 457 Twentieth-Century U.S. Intellectual History. 3(3-0—0) . Alt. yrs.Preq: Junior standing. American intellectuals and their views on 20th—centurytopics such as politics. culture. race and gender in historical context. Credit forboth H1 457 and H1 557 is not allowed
H1 458 Modern American Historical Biography. 3(3-0-0) . Alt. yrs.Freq: Junior standing. Credit will not be given for both H1 458 and H1 558.American history in the 20th century through the medium of historicalbiography. Credit will not be given for both H1458 and H1 558
H1 459 The Early American Republic. 3(3-0-0) . S. (AITYREVENJ.Examines the social. political. and cultural development of the Early Republic.the period in American history roughly from the Revolutionary War through theAdministration of John Quincy Adams. Employs the life of Thomas Jefferson—the quintessential American. as the foundation for delving into the historicalproblems. interpreting primary sources. and analyzing secondary sources.encourages graduate students to analyze the ways in which historiographicdebates complicate our understanding of the Early American Republic. Creditwill not be given for both H1459 and H1 559.



HI (REL) 460 American Religion After Darwin. 3(3-0—0) . F.S. Preq: 3hours of Religion or History. Major religious issues in America from the CivilWar to the mid-19205. including science and religion. the impact of Darwin'sevolutionary theory. biblical criticism. liberalism versus fundamentalism. thechurches in an industrial society. Credit for both HI(REL)460 and HI(REL)560is not allowed
HI 461 Civilization of the Old South. 3(3-0-0) . Alt. yrs. Pr‘eq: Juniorstanding. The distinctive features of the Old South as part of the regionaldevelopment of United States history. Consideration of colonial factors in themaking of the South. development of the plantation system and slavery.Southern social order. intellectual and cultural life. economic development. andrise of Southern nationalism. Credit will not be given for both HI 461 and HI561
HI 462 Social History of the New South. 3(3—0—0) . F. Preq: 3 hours ofHistory. Analysis of the change and continuity in the American South from theend of the Civil War through the present. Credit will not be awarded both for HI462 and HI 562
HI 465 Oil and Crisis in the Gulf. 3(3-0-0) . S, Alt. Yr.(even). Preq: 3hours of History or Sophomore standing. Historical roots and development ofthe Persian Gulf region from the late nineteenth century until the present withan emphasis on the social. economic. cultural and political transformationsfollowing the discovery of oil. and subsequent events such as the Arab Oilembargo of 1973. the Iranian Revolution. the Iran—Iraq war. and the two Gulfwars.
H1 466 History of the Palestinian-Israeli Conflict. 3(3-0—0) . F.Alt.Yr.(even). Freq: 3 hours of History or Sophomore standing. Historical rootsand development of the Palestinian—Israeli conflict from the late nineteenthcentury until the present through the study of the history and historiography ofZionism. Palestinian nationalism. creation of the state of Israel. establishment ofsettlements. conflicts and peace negotiations. as Well as a study of the impact ofthis conflict on both Israeli and Palestinian societies. economies and cultures.
HI 467 Modern Mexico. 3(3-0-0) . Alt. yrs. Preq: 3 hours of History.Major developments in Mexican national life since 1821. The 19th century: theera of Santa Anna. the war with the United States. the Reform. the Frenchintervention. and the dictatorship of Proflrio Diaz. The 1910 Revolution and theresulting transformation of Mexico's political. social and economic institutions.Reading knowledge of Spanish helpful but not required.
HI 469 Latin American Revolutions in the Twentieth Century. 3(3-0-0). Alt. yrs. Preq: Junior standing. Comparative analysis of causes. participants.process. and outcome of revolutions in Mexico. Bolivia. Cuba. and CentralAmerica. Credit for both HI 469 and HI 569 will not be given
HI (EB) 470 Seminar: Teaching World History. 3(3-0-0) . S. Preq: 3hours of History. Introduction to historiography and themes of world history;designed for. but not restricted to. LTH students planning to teach worldhistory.
HI 471 Revolutionary China. 3(3—0-0) . Alt. yrs. Preq: Junior standing.China 1900 to present. Examination of political. cultural. and socio—economicrevolutionary phases of China's 20th—century transformation from traditionalempire to communism. Particular attention to post—1949 problems of nation—building. Credit will not be given for both HI 471 and HI 571
H1 472 Modern Japan, 1850 to Present. 3(3-0-0) . Alt. yrs. Preq: 3 hoursof History. Japan's emergence as a modern nation and world power. Topicsinclude nation-state formation; modemization and its dislocations;democratization and authoritarianism; imperialism. international politics. andwar; postwar reforms; changing gender relations; popular culture; and socialproblems. Credit will not be given for both HI 472 and HI 572
H1 473 Japan's Empire in Asia, 1868-1945. 3(3-0-0) . F, Alt. yrs.(even).Freq: 3 hours of History. Junior standing. An advanced survey of Japaneserelations with Asia in the nineteenth and twentieth centuries. Structures andideologies of imperialism and colonialism; modernization. nationalism andsocial change; migration and mobility; resistance and collaboration; andlegacies of empire. Credit will not be given for both H1473 and HI 573
HI 474 Modern India. 3(3-0-0) . F, Alt. yrs.(even). Freq: 3 hours ofHistory. The history of the Indian sub—continent. from the 16th century to thepresent. Focus on political. economic and cultural change under the MughalEmpire and the British Raj; the problems of independent India. Pakistan andBangladesh.
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HI (AFS) 475 History of the Republic of South Africa. 3(3-0-0) . F.S.Preq: 3 hours of History. Evolution of the Republic of South Africa’s society.with emphasis on the interaction of diverse peoples and cultures. Particularattention is given to the period since 1870. Credit will not be given for both HI475 and H1575.
HI (AFS) 476 Leadership in Modern Africa. 3(3-0-0) . Alt. yrs.. Preq: 3hours of History. Recent sub—Saharan African political history (excluding SouthAfrica). Overview of concepts. vocabulary. historical trends. Detailedexamination of specific African countries as case studies. such as Ghana.Nigeria. Zimbabwe. Tanzania.
H1 477 Women in the Middle East. 3(3-0-0) . S. Alt. yrs.(odd). Preq: 3hours of History. The varied forces influencing lives of women in Middle Eastfrom beginning of Islam to present.
HI 478 Islam and Christianity in Sub-Saharan Africa. 3(3—0-0) . S.Preq: 3 hours of History. Expansion and interaction of Islam and Christianity insub—Saharan Africa in the nineteenth and twentieth centuries. and their influenceand impact on the economy. politics. and society. Topics include missionaryactivity. resistance to imperial authority. the role of the churches. and theinfluence of religion on leadership. education. nationalism. and post—colonialism.
HI (AFS) 479 Africa (sub-Saharan) in the Twentieth Century. 3(3—0-0). S, Alt. yrs.(even). Preq: 3 hours of History. Developments in sub—SaharanAfrica during the colonial period. from the end of the nineteenth century to theadvent of decolonization in the early 1960s. Interplay of political. social.economic and cultural factors in the experiences of African peoples during thisperiod. Credit will not be given for both H1479 and 579
H1 480 Scientific Revolution: 1300-1700. 3(3-0-0) . Alt. yrs. Preq: Juniorstanding. Factors behind dramatic scientific changes of the seventeenth century.Role of mathematics and experiment. Interaction of the new science with trendsin philosophy. religion. alchemy. magic. medicine. and with institutional.educational. political. economic and technological factors. Credit will not begiven for both HI 480 and HI 580.
H1 481 History of the Life Sciences. 3(3-0-0) . Alt. yrs. Preq: Juniorstanding. The major ideas. methods. institutions. and individuals that havecontributed to the biological sciences from Renaissance to modem times. Theconnections between the life sciences and other aspects of culture. including thephysical sciences. religious belief. medical practice. and agriculture. Credit willnot be given for both HT 481 and HI 581
HI 482 Darwinism in Science and Society. 3(3—0-0) . S, Alt. yrs(even).Preq: 6 hours ofAdvanced History. Scientific development of Darwinism andits reception by the scientific community and the general public. Social impactof theories of evolution as reflected in Social Darwinism. eugenics.sociobiology. and relationship of sciences to ethics and religion. Credit will notbe given both for HT 482 and HI 582
HI 483 Science and Religion in European History. 3(3-0-0) . S, Alt.yrs.(odd). Preq: 3 hours of History, Junior standing. The historical conflictbetween science and religion; crisis of religion; science as a new culturalauthority; political and institutional landscape of science and religion in Europe.Credit will not be given for both HI 483 and HI 583
HI 484 Science in European Culture. 3(3—0-0) . F. Preq: 3 hours ofHistory. Junior standing. Relationship between science and culture in Europeanhistory; evaluation of 'two cultures' thesis; scientific instruments. universalexpos. science and literature. Credit will not be given for both HI 484 and HI584
H1 485 History of American Technology. 3(3-0-0) . S. Preq: 3 hours ofHistory. Technology in American history: the ideological. social. economic.and institutional contexts of technological change from the 1760s to the present.Impacts of new technological systems.
H1 491 Seminar in History. 3(3-0—0) . F,S. Preq: 3 hours of History,Junior standing. Detailed investigation of selected topics in history. ConsultDepartment of History for specific topics.
HI 49S Honors Research in History I. 2(0-2-0) . F,S. Freq: Senior inHistory Honors Program. Preparation of the honors thesis. Topics andprocedures to be determined by the student and the supervising faculty member.



H1 496 Honors Research in History 11. 4(0-4-0) . F.S. Freq: H1 495.Senior in History Honors Program. Completion of the honors thesis, Topics andprocedures to be determined by the student and the supervising faculty member.
HI 498 Independent Study in History. 1-6. Freq: 3 hours of History.Extensive readings on predetermined topics focused around a central theme.Permission of the department is required.

HON 101 Honors Colloquium 1. [(03-0) . F. Freq: UHF student.Introduction to Honors at NC State University for University Honors Programstudents. Development of Honors Plan of Study and discussion of issues ofconcern in higher education and relationship between education, personaldevelopment, and community involvement. Require permission of theUniversity Honors Program
HON 102 Honors Colloquium II. 1( -2-0) . S. Freq: HON 101, UHFstudent. Introduction to Honors at NC State University for University HonorsProgram students. Development of plan for honors research project andproposal for study abroad experience. Further reflection on purpose of highereducation in addressing the issues and opportunities of our time. Requirepermission of the University Honors Program
HON 201 Inquiry, Discovery, and the Arts. 3(3—0-0) . F,S. Freq: UHFstudent. A study of works of art that treat the theme of inquiry and discovery—itsrisks, its creativeness. its ambiguities and complexities, and its moral dilemmas.Selected works from several media—theatre. music. visual arts. and film.Analysis of each work in terms of its historical context and intelnal structure aswell as its treatment of the nature of inquiry and discovery.
HON 202 Inquiry, Discovery, and Literature. 3(3-0—0) . F, S. Freq: UHFstudent. A study of works of literature that treats the themes of inquiry anddiscovery——its risks. its creativeness. its ambiguities and complexities. and itsmoral dilemmas——through selected works from literature and other media.including theater. music. Visual arts. and film. Analysis of each work in terms ofits historical context and internal structure as well as its treatment of the natureof inquiry and discovery.
HON 290 Honors Special Topics - History. 3(3-0—0) . F,S. Freq: UHFstudent. Seminar for University Honors Program students. repeatable if contentvaries. meeting GER requirements in History. interdisciplinary in character andoften team—taught.
HON 291 Honors Special Topics-Mathematics. 3(3-0-0) . F,S. Freq:UHF student. Seminar for University Honors Program students. repeatable ifcontent varies, meeting GER requirements in mathematics, interdisciplinary incharacter and often team—taught.
HON 292 Honors Special Topics-Natural Sciences. 3(3—0-0) . F,S. Freq:UHF student. Seminar for University Honors Program students, repeatable ifcontent varies. meeting GER requirements in the natural sciences,interdisciplinary in character and often team—taught.
HON 293 Honors Special Topics-Literature. 3(3-0-0) . F,S. Freq: UHFstudent. Seminar for University Honors Program students. repeatable if contentvaries, meeting GER requirements in history or literature, interdisciplinary incharacter. and often team—taught.
HON 294 Honors Special Topics-Philosophy or Religion. 3(3-0-0) . F.S.Freq: UHF student. Seminar for University Honors Program students.repeatable if content varies. meeting GER requirements in philosophy. religion.or arts. interdisciplinary in character. and often team—taught.
HON 29S Honors Special Topics-Social Science. 3(3-0-0) . F,S. Freq:UHF student. Seminar for University Honors Program students. repeatable ifcontent varies. meeting GER requirements in the social sciences.interdisciplinary in character. and often team—taught.
HON 296 Honors Special Topics-Science, Technology, Society-H&SSPerspective. 3(3-0-0) . F. S. Freq: UHF student. Seminar for University HonorsProgram students. repeatable if content varies. meeting GER requirements inScience. Technology and Society (humanistic perspective) interdisciplinary incharacter and often team—taught.
HON 297 Honors Special Topics-Science, Technology, Society-NaturalSciences. 3(3—0-0) . F,S. Freq: UHF student. Seminar for University Honors
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Program students. repeatable if content varies. meeting GER requirements inScience. Technology and Society (natural science perspective) interdisciplinaryin character and often team—taught.
HON 298 Honors Research/Independent Study. [-3. F.S,Sum.Research/independent Study for University Honors Program students.Repeatable if content differs. Research or independent study under supervisionof faculty members. Project approval by the Honors Program AdvisoryCommittee necessary prior to registration. Permission of the University HonorsProgram required
HON 299 Honors Special Topics - Visual and Performing Arts. 3(3-0-0). F.S. Freq: UHF student. Seminar for University Honors Program students.repeatable if content varies. meeting GER requirements in Visual andPerforming Arts, interdisciplinary in character and often team—taught.
HON 321 The Physics of Music. 3(3-0-0) . F. Freq: FY 205 0r FY 13] orFY 21], UHF student. This course explores the physics of sound and musicalinstruments. approaching such questions as: what differentiates music fromother sounds; how are musical sounds produced. controlled, and added togetherall in search of making music; how instruments evolved and work; what arescales and temperaments; why sounds may be musical to one person and notanother? Concepts will be explained in both mathematical and non—mathematical terms. Targeted at science and engineering students.
HON 341 Time Travel. 3(3—0-0) . S. Freq: UHF student. A study ofcontemporary metaphysics organized around the topic of time travel. DavidLewis, perhaps the foremost contemporary metaphysician, argues that timetravel is possible. His argument is based on ingenious positions about threecentral topics of metaphysics. personal—identity. causation. and free will.Students will consider each of these topics in some detail. always with an eye totheir implications for time travel.
HON 342 Issues in Contemporary Religion. 3(3-0—0) . S. Freq: UHFstudent. An examination of major issues in contemporary religious thought.with particular attention to how theologians have reshaped traditionaltheological concepts in response to 20th—215t century challenges. Afterconsidering the academic study of religion and addressing the methodologicalissues of the nature of religious language and the task of theology. the coursewill examine the impact of recent historical and cultural developments on theformulation of theological proposals and the role religion plays in shapingsocietal attitudes and mores.
HON 343 Philosophical Ethics. 3(3-0-0) . F. An introduction to some ofthe main concepts and theories in the field of ethics. This course exploresanswers to the most basic questions of ethics: How can we tell right fromwrong and good from bad? What is it to be a good person? What does$making the world a better place$ amount to? The course will examine howphilosophers have answered these questions in the past and consider how theiranswers might be relevant to contemporary ethical dilemmas. University HonorProgram Students or permission of UHP.
HON 351 American Ideals in Global Perspective. 3(0-0-0) . F. Thiscourse will examine core American ideals, how they evolved, whatdifferentiates them from competing ideologies. and the extent to which they aretransferable to countries with very different cultures. histories, and levels ofeconomic development. It will also critically enquire about the extent to whichthe United States has been achieving its ideals and how successful it has been inpromoting these values globally.
HON 371 Environmental Science and Technology. 3(3-0-0) . S. Thisseminar explores deeply advanced topics in contemporary environmentalscience and considers and evaluates the potential solutions to the challengesthey pose. The seminar is based on readings from multiple perspectives ofthese real—world challenges with an emphasis on those occurring in NorthCarolina. The seminar is interdisciplinary. s0 political. economic. and ethicalaspects are addressed. University Honors Program student or permission ofUHP.
HON 391 Music and Social Life. 3(3-0-0) . S. At NC State and in theTriangle people are actively engaged in music—making. dancing. devotionalpractices. and a multitude of other kinds of artful performance. Students in thisclass think about the relationship between music and other aspects ofsocial lifeby doing field research to answer questions about creativity. listening.performance. and the ways music and dance shape social life. values. and ideasabout difference. Students consider modes of research about music and learntechniques for doing ethnographic research. Must be a University HonorsProgram student or have permission of the UHP.



HON 395 Honors Cooperative Education. 3(3-0—0) . F.S. Preq: Twosemester full time in Universitv Honors Program. Experimental work ingoveinment or industry for Honors Program students with two semesterscompleted in Honors. Typically students work 40 hrs/week with salary. Worksupervisor. faculty adviser and Honors Program Director must sign HON 395Honors Cooperative Ed contract. NC State cooperative Education requirespaper work; student must pay fee rate for a 0—5 credit hour course. No othercourses permitted along with HON 395. Student report of the independentproject is required.
HON 397 Honors Extension and Engagement. 1-6. F.S.Sum. Freq: Onesemester good standing in University Honors Program. Opportunity forsignificant hands—on involvement in extension and engagement research/projectas mentored by NC County Extension employees often in cooperation withcommunity employers/executives. local and government officials. and countycitizens. Approved plan of work required with significant independentresearch/project including a reflective jouInal. a final paper and presentation atthe NC State Undergraduate Research Symposium or a venue appropriate to thediscipline. Students must provide their own transportation.
HON 398 Honors Special Topics. 1-6. F.S,Sum. Preq: UHP student. Aseminar or other learning experience within an academic framework that maybe on— or off—campus. Enables the development of new HON courses outsidethe GER list.
HON 496 Honors Capstone Seminar. 3(3-0-0) . F,S. Preq: UHP student.Honors Seminars open to Juniors and Seniors in all disciplinary HonorsPrograms, and others with permission of the University Honors Program.Repeatable if content differs. A series of seminars with differing subjects.interdisciplinary in character and sometimes team—taught. allowing advancedstudents to explore topics from a multidisciplinary perspective and to applytheir knowledge to issues and problems in the present world. Permission of theUniversity Honors Program
HON 498 Honors Research/Creative Project 1. 3(3-0-0) . F.S.Sum. Preq:One semester in good standing in Universitv Honors Program. UHP student.Opportunity for hands—on faculty mentored research/creative project. Coursemay be stand—alone project completed in one semester/summer. or serve as partof a two semester project that is completed at the end of HonorsResearch/Creative Project 2 (HON 499). Approved plan of work required withsignificant independent research/creative project culminating with final paperand presentation at the NC State Undergraduate Research Symposium or othervenues appropriate to the discipline. Research within or outside the student'sdiscipline may fulfill experience.
HON 499 Honors Research/Creative Project 2. 3(3—0-0) . F, S. Sum. Preq:One semester in good standing in University Honors Program, UHP student.Opportunity for hands—011 faculty mentored research/creative project. Courseserves as final part of a two—semester project that began with HonorsResearch/Creative Project 1 (HON 498)or approved disciplinary researchexperience. Approved plan of work required with significant independentresearch/creative project culminating with final paper and presentation at theNC State Undergraduate Research Symposium or other venues appropriate tothe discipline. Research within or outside the student's discipline may fulfillexperience.

HORTICULTURAL SCIENCE
HS 100 Home Horticulture. 3(3-0-0) . F.S. Introduction and review ofhome horticulture as it relates to the horticultural enthusiast. A generalunderstanding of plant growth. structure. and development; house plantselection and care. selecting trees. shrubs. and flowers for the home landscape.and other related topics.
HS 201 Principles of Horticulture. 3(3-0-0) . F.S. Principles of plantgrowth and development relating to production and utilization of fruit.vegetable. floricultural. and ornamental crops. Historical. economic. and globalimportance of horticultural crops and services.
HS 211 Ornamental Plants 1. 3(1-5-0) . F. Freq: BIO 18]. Identification.distribution. growth. characteristics. adaptation. and usage of ornamental plants.Emphasizes bedding plants. trees. and gymnosperms.
HS 212 Ornamental Plants 11. 3(1-510) . S. Freq: BIO 18]. Identification.distribution. growth. characteristics. adaptation. and usage of ornamental plants.Emphasizes shrubs. ground covers. vines. bulbs. and interior landscape plants.
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HS (ANS) 215 Basic Agricultural Genetics. 3(3-0—0) . F. Freq: Z0 I60.BIO 183 or BIO 125. Basic principles of inheritance in plants and animals ofagricultural significance. Transmission genetics and its effects on the usefulnessof plants and animals. Basic principles of plant and animal improvement.
HS 252 Landscape Graphic Communication. 3(1-0—3) . S. Preq: THLMajors or THG Majors. Visualization of the entire design process. fromconception to presentation drawings. A complete graphic vocabulary (concepts.techniques. and drawing styles) will be covered. providing the designer with aneffective means of communicating design ideas. to her/himself. otherprofessionals. clients. and the public.
HS 290 Perspectives in Horticultural Science. 1(1-0-0) . F. Introductionand orientation to programs in horticultural science. Discussion of cun‘entstatus of horticulture. extension and research. Emphasis on undergraduateprogram management. internships. graduate education. and career planning.Guest lectures. career opportunities and qualifications for employment inhorticulture and related fields.
HS 301 Plant Propagation. 4(3—3—0) . F. Preq: BIO 181 or BO 200.Theoretical basis and techniques for successful asexual and sexual propagationof seed plants and ferns. Influence of heredity. phytopathological infection. andenvironmental conditions on success and quality of propagules. Recentdevelopments and innovations in propagation techniques and methodologies.
HS 302 Gardening with Herbaceous Perennials. 3(3—0-0) . S, Alt.yrs.(odd). Preq: BIO 183 or BO 200. Examination of the use of herbaceousperennials in the home garden and commercial landscapes. Topics include:general plant characteristics. culture and management. garden attributes. designusage. horticultural history. propagation. use of exotic (nonnative)species in thegarden. heirloom roses and ornamental grasses.
HS 342 Landscape Horticulture. 3(2-3-0) . F.S. Introduction tocomprehensive process for small scale landscape projects. Includes gardenhistory. social and environmental analysis. creative problem solving process andthe practice of oral. written and graphic communication.
HS 357 Site Design and Construction Materials. 4(3-3-0) . F. S. Preq:THL Majors. HS 252 and HS 342. Site design of small scale landscape designprojects including: understanding two—dimensional and three—dimensionalrepresentation of landform. landform manipulation. surveying and measuring.base map development. site analysis. grading and drainageplans. smallcirculation systems (pedestrian and vehicular). pavement. functional role ofplants. designing site structures (steps. ramps. walls. and fences). documentingand analyzing user information. and special population site requirements.Exploration of appropriate construction materials and their properties occursconcurrently with the above topics. Field trips will be required.
HS 371 Interior Plantscapes. 3(2-3-0) . S. Preq: BIO 181 or B0 200,second semester Sophomore standing. Identification. selection. installation.utilization. and maintenance of plants commonly used in commercial interiorsettings.
HS 400 Residential Landscaping. 6(0-9-0) . F.S. Preq: HS 211, 212. 343,LAR 430. Coreq: LAR 457. Equips students with the necessary skills to createfunctional. aesthetic. and humanistic designs for residential and other smallscale projects. Aspects of problem identification. project organization. design.execution. and evaluation. Required field trip with fee.
HS 401 Landscape Construction Studio. 6(0-9-0) . S. Freq: THL Majors,HS 357. 400. Small scale landscape design with a concentrated focus on detaildesign and construction documentation. Development of skills in designing.drawing. and building landscape features. Opportunities for hands—onexperiences.
HS 411 Nursery Management. 3(2-3-0) . F. Preq: BIO I81. SSC 200.Junior standing. Principles and practices of production. management. andmarketing of field—grown and container-grown nursery plants. One of threescheduled weekend field trips required at students' expense.
HS 416 Principles of Ornamental Planting Design. 4(2-3-0) . F.S. Preq:THL Majors. HS 400. Developing and cultivating a design process for creatingmeaningful and compelling omamental planting designs through the study andpractice of spatial articulation (form. enclosure. permeability). physicalproperties of plants (line. form. texture. color). client/site analysis and programdevelopment. Visual jouInaling. garden narrative. presentation skills. utilizingprinciples of Visual composition. design communication. and understanding andresolving technical and horticultural issues in contemporary plantng design.



HS 421 Physiology and Culture of Temperate-Zone Tree Fruits. 3(2-3-0) . F. Freq: BIO 181 or B0 200. Physiology and culture of the majortemperate—zone tree fruit and nut crops of the United States. Fundamentalprinciples underlying woody plant growth as applied to the culture of specifictree—fruit crops with emphasis on crops of commercial importance to NorthCarolina.
HS 422 Small Fruit Production. 3(2—3-0) . S. Alt. yi‘s.(eveiz). Freq: BIO181. SSC 200. HS 201, and Consent of Instructor. Importance and economicvalue of blackberries. blueberries. cranberries. grapes. raspberries. strawbeiriesand minor small fruit crops in the agricultural economy of the USA and theworld. Cultural requirements of these crops and manipulation of their knownmorphological and physiological traits for successful production. Six allafternoon field trips are required.
HS 431 Vegetable Production. 4(3-3—0) . F. Freq: BIO 181, SSC 200.Principles and practices of production and marketing of seventeen vegetablecrops grown in the US. Additional topics include pest management. seedtechnology. food safety. sustainable agriculture. use of genetically engineeredcrops. and consumer issues.
HS 432 Introduction to Permaculture. 3(3-0—0) . F,S. Permaculturemeans $permanent culture.$ (or $permanent agriculture$) and ...$is theconscious design and maintenance of cultivated ecosystems that have thediversity. stability. and resilience of a natural ecosystem.$ (Bill Mollison) Thiscourse will explore. through lectures. discussions. field trips. and requiredprojects. a design/thinking methodology that seeks to profide for our physicalneeds. food. water. shelter. energy. etc.. while doing so in an environmentallyfriendly. sustainable manner. The Saturday field trips and the weekendmountain trip are all optional.
HS 440 Greenhouse Management. 3(2-3-0) . F. Freq: SSC 200 and HS201. Perspective of greenhouse systems management. Selection of greenhousesite. construction. heating. cooling and production systems. Emphasis ongreenhouse operations. cost accounting and analysis. Other topics; rootsubstrates. sanitation. water. fertilization. chemical growth regulation.temperature. light and marketing, Hands—on experience in greenhouseoperations plus trips to commercial greenhouses and markets,
HS 442 Production of Floricultural Crops. 3(2-3-0) . S. Freq: SSC 200.HS 201. Production of floricultural crops. Emphasis on environmentalmanipulation and scheduling of crop growth and development for targetedmarket periods. Specific flowering crops as models to demonstrate pottedflowering plant. cut flower. and bedding plant production systems. Hands—oncrop production experience plus field trips to commercial floricultureproduction and marketing facilities.
HS 451 Plant Nutrition. 3(3-0-0) . S, Alt. yrs. (even). Freq: SSC 300. Anunderstanding of the basic mineral nutrient requirements. nutritional monitoringprocedures. and fertilizer application methods in horticultural productionsystems including those for fruits. field vegetables. fruits and vegetables underplasticulture. nursery crops. landscapes. greenhouse flowers and vegetables.interior plantscapes. hydroponics. and organic farming.
HS (FS) 462 Postharvest Physiology. 3(3-0—0) . S. Freq: BO 421.Preharvest and postharvest factors that affect market quality of horticulturalcommodities with an emphasis on technologies to preserve postharvest qualityand extend storage life of fruits. vegetables and ornamentals.
HS 471 Tree and Grounds Maintenance. 4(3—3-0) . S. Freq: SSC 200.Principles and practices of tree and grounds maintenance. Physical (water) andchemical (fertility) properties of urban soils. Tree and shrubbery: physiology.selection. transplanting. pruning. fertilization. and protection. Weed biologyand nonchemical and chemical management options.
HS 492 External Learning Experience. 1-6. F,S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
HS 493 Special Problems in Horticultural Science. [-6. ES. Freq:Sophomore standing. A learning experience in agriculture and life scienceswithin an academic framework that utilizes campus facilities and resources.Contact and arrangements with prospective employers must be initiated bystudent and approved by a faculty adviser. the prospective employer. the

departmental teaching coordinator and the academic dean prior to theexperience.
HS 495 Special Topics in Horticultural Science. [-6. F.S,Snm.Independent study under faculty supervision of horticultural topics in thestudent's area of interest not available in regular course offerings. Offering ofnew courses on a trial basis.

HUMANITIES AND SOCIAL
SCIENCES

HSS 100 CHASS Computer Literacy. 0(0-1-0) . F,S. Freq: Departmentaldesignated computer literacy course. Computer Literacy Certification formajors in College of Humanities and Social Sciences.
HSS 110 Humanities and Social Sciences Scholars Forum. 0(0-0—0) . F, S.Freq: Enrollment limited to participants in the Scholars of the CollegeProgram. Interdisciplinary seminar series with presentations by distinguishedfaculty members and experts drawn from technical. academic. business andgovernment communities. Discussions of major public issues and topics ofcontemporary concern.
HSS 111 Humanities and Social Sciences Scholars Forum. 0(0-0—0) . F, S.Freq: Enrollment limited to participants in the Scholars of the CollegeProgram. Interdisciplinary seminar series with presentations by distinguishedfaculty members and experts drawn from technical. academic. business andgovernment communities. Discussions of major public issues and topics ofcontemporary concern.
HSS 294 Social Sciences Studied in an Overseas Context. 3(3-0-0) . Sum.Social Sciences courses taught in NC State Study Abroad programs. (Cuirentlistings available in Study Abroad office and CHASS Dean's Office.)
HSS 298 Study Abroad Topics in Humanities and Social Sciences. [-6.ES. Study Abroad Programs: selected topics in the humanities and socialsciences.
HSS (COM) 392 International and Crosscultural Communication. 3(3-0-0) . S. Patterns and problems of verbal and non—verbal forms of crossculturalcommunication. Avoidance and management of cultural conflict arising fromawareness of characteristics of crosscultural communication. Impact oncommunication of differing cultural perspectives.
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INDUSTRIAL DESIGN

1]) (GD) 102 Graphic and Industrial Design Fundamentals. 6(9-2-0) .S. Freq: Design Majors, DF 10]. Introductory studio in fundamental two—dimensional and three—dimensional concepts of graphic and industrial design.Basic design principles and invention of visual and spatial form within contextsrelevant to design of communication and products.
1]) 201 Basic Industrial Design Studio I. 6(0-9-0) . F. Freq: DesignMajors, DF 102. Coreq: ID 355, ID 318, ID 318L. Introduction to the theories.methods. and language of industrial design; elementary problems in form andfunction; transitional implications of hand—crafted and mass—produced objects.in various materials.
1]) 202 Basic Industrial Design Studio 11. 6(0»9-0) . S. Freq: DesignMajors, ID 201. Coreq: ID 256. ID 418.10 418L. Introduction to thefundamentals of product development and design with emphasis on analyticaland intuitive approaches to problem solving. technical skills. manufacturing andstructural considerations in design of simple products/systems.
1]) 215 Introduction to digital Techniques. 3(3-9-0) . F. Freq: DesignMajors. Introduction to the computer as a design tool for generating andmanipulation of two—dimensional raster and vector imagery; techniques in two—dimensional concept rendering; desktop publishing applications for design andproduction of presentation documentation; and visual editors for creating andmanaging web sites.
1]) 255 Contemporary Manufacturing Processes I. 3(3-9-0) . F.Introduction to mass production processes and their influences on design.Wood. paper and metal manufacturing processes utilized in quantity production.



Emphasis on materials comparison and process selection in relation to productfunction. form. safety. human factors and manufacturability. Field tripsrequired.
1]) 256 Contemporary Manufacturing Processes II. 3(3-9-0) . S. Secondcourse in mass production processes and their influences on design. Emphasison material search and process selection in relation to form. function. humanfactors. finishes. and joining methods. Plastics and rubber and their specificmanufacturing processes utilized in mass production.
1]) 262 Professional Practice in Industrial Design. 3(3-9-0) . S. Freq:Design Majors. Issues and situations encountered in a design practice. Topicsinclude patents. trademarks. contracts. basic marketing skills withincorporations and in free—lance design.
1]) 292 Special Topics in Industrial Design. 1-3. F,S,Smn. Topics ofcurrent interest in Industrial Design. Normally used to develop new courses.
1]) 300 Intermediate Industrial Design Digital Studio Series. 6(0-9—0) .F,S,Smn. Freq: Design Majors, ID 202, ID 315. Coreq: ID 415. Individual andteam—oriented design experiences that expand upon and combine intellectualand manual skills required for the practice of industrial design. Emphasis onidentifying and solving design problems through manipulation of design theory.application of human factors. product safety awareness. universal designprinciples. ecological/environmental concerns. appropriate combination ofmaterials and manufacturing techniques. and presentation of concepts.Extensive integration of computertechnology. including 3—D digital modeling.rapid prototyping. interactive virtual product visualization. and world wide web-based presentation.
1]) 315 Digital Product Modeling. 3(3-0—0) . S. Freq: Design Majors, ID215. Progression of digital experiences that expand upon and combine theintellectual and conceptual skills required for 3-dimensional designvisualization. Emphasis on solving design problems through development andmanipulation of 3— dimensional form within the virtual environment.
1]) 318 Ideation I. 3(2-2-0) . The ideation process of conceiving.developing and recording ideas two—dimensionally. These techniques definedand practiced as an extension of understanding the human idea motor process.
1]) 400 Advanced Industrial Design Studio Series. 6(0»9-0) . F,S.Smn.Preq: Industrial Design Majors. [D 300. A series of advanced studioexperiences that expands upon and combines intellectual and manual skillsrequired for the practice of industrial design. Emphasis on identifying andsolving design problems through manipulation of design theory. application ofhuman factors. product safety awareness. appropriate combination of materialsand manufacturing techniques. and presentation of concepts.
1]) 415 Advanced Digital Product Modeling. 3(3—0-0) . F,Smn. Freq:Design Majors, ID 215, ID 315. Advanced concepts for planning and executingefficient workflow practices for manufacturable product surfaces. Emphasis ontheory and application of three—dimensional surface modeling tools. accuratedevelopment of wire frame geometry. rapid prototyping and animationtechniques. Introduction of animations to aid with dynamic visual analysis ofdigital product design concepts.
ID 418 Ideation II. 3(2-2-0) . S. This is an advanced course which expandsthe ideation process with greater emphasis directed toward the creativedevelopment and recording of conceptual design phase.
1]) 445 Human-Centered Design. 3(3-0—0) . F. Freq: Design Majors.Introduction to the spectrum of human physical and cognitive capabilities asthey relate to user interaction with designed products and environments.
1]) 490 Industrial Design International Studio. 6(0-9-0) . F,S. Sum. Preq:Junior standing in ID, College of Design or equivalent program. ApprovalStudy Abroad Office. Define industrial design problems and develop designsolutions in an international setting. Studio projects related to design. culture.and traditional and contemporary limited and mass produced products. Focuson artifact making tlu‘ough directed studies.
1]) 492 Special Topics in Industrial Design. 1—3. F.S,Sum. Preq: Consentof Instructor. Topics of current interest in Industrial Design. Normally used todevelop new courses.
1]) 494 Internship in Industrial Design. 3-6. F,S,Sum. Preq: Juniorstanding, 3.0 GPA or better. Supervised field experience in product designoffices. galleries. museums and other related organizations. Maximum of 6credit hours
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1]) 495 Independent Study in Industrial Design. 1—3. F,S. Preq: Juniorstanding, 3.0 GPA or better in Industrial Design. Special projects in industrialdesign developed under the direction of a faculty member on a tutorial basis.Maximum 6 credit hours — May be repeated
INTERDISCIPLINARY STUDIES

IDS 105 A Systems Approach to the Universe. 3(3-0—0) . Systemsapproaches to problems in physical. social. and behavioral sciences andtechnology. Concepts of general systems (interactions between systemsfunctioning). Emphasis in interdisciplinary problem—solving methods andcritical questioning.
IDS 201 Environmental Ethics. 3(3-0—0) . F,S. Interdisciplinaryconsideration of ways in which field of study coupled with personal/culturalvalues contribute towards either solving or compounding environmentalproblems; provides framework for process of making ethical decisions.
IDS (PEH) 211 Eating through American History. 3(3-0—0) . F.Examination of cultural and scientific forces that have shaped our relationshipwith food. Science and pohtics of dietary recommendations. Influence. overtime. of economic. social and political conditions on food preparation.preference and nutritional knowledge. Role of religion. family. tradition andpersonal experience in shaping eating attitudes and behaviors. Roles playedonly by women in American food culture.
IDS 220 Coastal and Ocean Frontiers. 3(3—0-0) . F. Interdisciplinaryapproach to current issues. scientific concepts. management strategies andfuture trends conceining the coasts and the oceans. Required weekend field trip.
IDS 260 Changing Paradigms of Leadership, Learning, and Service.4(3-0»2) . F,S. Interdisciplinary examination of leadership. lealning. andservice-and their inter—relatedness—in light of the evolving scientific worldviewof western civilizations. Service—learning enhanced seminar supports studentsin connecting course materialand community—based experiences to theirpersonal lives and their roles as citizens. Peer-led reflection sessions. seminarswith guests. field-trips. and other enhancement opportunities during requiredweekly two—hour learning lab; service hours scheduled by students. Serves astraining course for students interested in leadership roles in service—learning andcivic engagement at NCSU.
IDS 295 Special Topics in Multidisciplinary Studies. F, S, Sum. Detailedinvestigation of an interdisciplinary topic. Topic and mode of study to bedetermined by faculty member and/or teach team.
IDS (NR) 303 Humans and the Environment. 3(3-0-0) . F, S. Interactionsamong human populations in the biophysical system and the environment.Emphasis on current issues. ecological principles and their relationships to basicbiophysical processes; considers food. population dynamics. public land andcommon resources. renewable natural resources. pollution. water resources.energy and non—renewable resources.
IDS 305 Peace in the Global Village. 3(3-0-0) . F. Examination of peace inmultidisciplinary terms—anthropological. psychological. political. philosophical.environmental and religious; consideration of human propensity for cooperationas well as aggressiveness; dialogue—lectures. case studies. workshops and roundtable presentations on past and present human groupings that succeeded inattaining peace; possibilities for peace in the future.
IDS 401 The Contemporary City: Problems and Prospects. 3(3-0-0) . S.Preq: Sophomore standing. Interdisciplinary examination of the social andphysical characteristics of the contemporary city and problems which citiesface. Topics include urban design. social relationships. education.transportation. crime and violence. and urban psychology.Alte1native solutionsto various urban problems examined.
IDS (TAM) 414 Textiles and Society. 3(3-0-0) . Alt. Yrs.. Preq:Sophomore standing. Historical and sociological study of the textile and apparelindustries since the Middle Ages with emphasis on lSSO—present. Changes inindustry composition. corporate structure. production technology. workorganization. and labor—management relations. Impact on communities.workers. and the environment. Long range trends and implications.
IDS 415 Peruvian Amazon Ecology and Ethnology. 2(3-0—0) . Sum. Afield/lecture course. located on the Amazon. near Iquitos. Peru. is presented bya team of scientists and specialists in ornithology. ecology. entomology. and



anthropology. Coursework is divided into pre—trip readings. onsite fieldexperiences and lectures; and post-trip reflection and application. This course isdesigned for. but not restricted to precollege teachers and informal educators.e.g.. in museums and parks. as a general introduction to tropical systems.
IDS (STS) 490 Interdisciplinary Methods and Issues. 3(3-0-0) . F.S.Freq: Interdisciplinary Studies Self-Design Majors, Senior standing. Capstoneseminar for students in the IDS self-design major. Intensive study of student'sarea of concentration. leading to a major research paper.
IDS 495 Special Topics in Multidisciplinary Studies. F, S. Examination ofselected topics of an interdisciplinary nature.
IDS 496 Topics in Film and Interdisciplinary Studies. 3(3 -0-0) . Detailedexamination of film within interdisciplinary contexts. Specific topics will varyfrom semester to semester.
IDS 498 Independent Study in Multidisciplinary Studies. F, S. Freq.-Consent of Instructor. Independent investigation and discussion of a selectedtopic of an interdisciplinary nature.

INDUSTRIAL ENGINEERING

IE (TE) 110 Computer-Based Modeling for Engineers. 3(3-0-0) . F,S.Freq: E 115. Coreq: MA 141. Introductory course in computer—based modelingand programming using Visual Basic for Applications. Emphasis on algorithmdevelopment and engineering problem solving. Methodical development ofVBA within applications like Microsoft Excel and Access from specifications;documentation. style; control structures; classes and methods; data types anddata abstraction; object-oriented programming and design; graphical userinterface design. Projects: design problems from electrical. industrial. textile.and financial systems. Functional relationships will be given and programs willbe designed and developed from a list of specifications.
IE (GC) 210 Introductory Engineering Graphics for IndustrialEngineering. 3(2-2-0) . F,S. Preq: E 115. Introduction to the graphicalrepresentation and solution of 2D and 3D spatial problems. Conventionalmethods using computer-based tools to graphically describe 2D and 3D objectsrelevant to the field of IE. Overview of the fundamentals and applications ofcomputer graphics and computer—aided design. Includes practical IE drawingapplications.
[E 216 Manufacturing Engineering Practicum. 3(1-5—0) . F,S. Freq: Cor better in IE 110. Coreq: IE/GC 210. Hands—on experimentation for studentsto learn the capabilities and limitations of basic manufacturing processes.Relationships between product design. quality, manufacturing planning,computer simulation, material handling systems, time and motionstudies, andergonomics.
[E 311 Engineering Economic Analysis. 3(3-0-0) . F,S. Freq: MA 141.Engineering and managerial decision making. The theory of interest and itsuses. Equivalent annual costs, present worth, internal rates of return, andbenefit/cost ratios. Accounting depreciation and its tax effects. Economic lotsize and similar cost minimization models. Sensitivity analysis. Costdichotomies: fixed vs. variable, and incremental vs. sunk, use of accountingdata. Replacement theory and economic life. Engineering examples.
[E 316 Manufacturing Engineering I - Processes. 3(2-3-0) . F,S. Freq:MSE 200: IE 216; IE/GC 210. Analytical study and design of manufacturingengineering with emphasis on mfg. and processes. Addresses the interaction ofdesign. materials. and processing. Laboratory instruction and hands—onexperience in metrology. machining. process planning.economic justification,and current mfg. methodologies.
[E 330 Furniture Product Engineering. 3(3-0-0) . Freq: IE 210. Openonly to students pursuing BS IE, Furniture Manufacturing Option. WoodScience and Technology, and Industrial Design. Introduction to use andproperties of materials and construction methods used in mass production offurniture. Examines techniques of product engineering and its role indetermining product quality and manufacturability. Emphasis on principles ofcomputer-based product development. specification. and performanceevaluation.
[E 331 Furniture Manufacturing Processes I. 3(3-1-0) . Freq: IE330. Open only to students pursuing BS IE, Furniture Manufacturing Option,Wood Science and Technology, and Industrial Design. Funiiture manufacturing
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technology emphasizing mass production equipment capabilities and capacities.Relationship of product characteristics to machine selection and processplanning activities. Introduction to computer—controlled machining andintegrated manufacturing systems.
[E 351 Manufacturing Engineering. 3(2-3-0) . F,S. Freq: MAT 201. [E210. Analytical study and design of manufacturing engineering and processes.Emphasis on the interaction of design. materials. and processing. on thetechniques of metrology. machining. process planning. computer-aided processcontrol. economic justification. and state—of—the—art manufacturing technologies.
[E 352 Work Analysis and Design. 3(2-2-0) . F. S. Freq: C- or better in ST371: C or better in IE 110. Work methods and production processes to improveoperator effectiveness and reduce production costs. Techniques studied includeoperation analysis, motion study. value engineering, predetermined timesystems, time study and line balancing.
[E 361 Deterministic Models in Industrial Engineering. 3(3-0-0) . F,S.Freq: MA 303 or MA 341 or MA 405. C or better in IE 110. Introduction tomathematical modeling, analysis techniques, and solution procedures applicableto decision—making problems in a deterministic environment. Linearprogramming models and algorithms and associated computer codes areemphasized.
[E 401 Stochastic Models in Industrial Engineering. 3(3-0-0) . F,S.Freq: MA 303 orMA 341 orMA 405; C- or better in ST 371; C or better in [E110. Introduction to mathematical modeling, analysis, and solution proceduresapplicable to uncertain (stochastic) production systems. Methodologies coveredinclude probability theory and stochastic processes. Applications relate todesign and analysisof problems. capacity planning. inventory control. waitinglines. and system reliability and maintainability.
[E 408 Control of Production and Service Systems. 3(3-0—0) . F. S. Freq:IE 361; C— or better in ST 371. Planning and control of production and servicesystems. Production organization flow and inventory control methods:Systems approach.
[E 416 Manufacturing Engineering 11 - Automation. 3(3-0-0) . F.S.Freq: IE 316. Integration of design and mfg. through computer aided/automatedprocess planning, concurrent engineering. and rapid prototyping. Fixed andprogrammable automation in mfg. and service. Autonomous mfg. systems suchas computer numerical control (CNC). industrial robotics. automated inspection.electronics manufacturing and assembly.
[E 417 Manufacturing Engineering 111 - Computer IntegratedManufacturing. 3(3-0—0) . F,S. Freq: IE 316 or IE 33]; C or better in IE 110.Principles, economic justification, implementation, and performance evaluationof Computer Integrated Mfg. (CIM) systems. Fundamentals of grouptechnology and cellular mfg. systems. Automation of information flowsupporting the manufacturing operations using transaction processing Viadatabase technology. Real—time control of CIM systems including dataacquisition, process control, and programmable logic controllers.
[E 430 Furniture Manufacturing Processes II. 3(3—1-0) . Freq: IE 33]; Cor better in IE 110. Coreq: IE 352. A survey of funiiture manufacturingtechnology. Emphasis is on operations, production rates, and the integration ofmany types of equipment into a manufacturing system.
[E 431 Furniture Manufacturing Facilities Design. 3(3-1—0) . Freq: IE430. A survey of furniture manufacturing technology. Emphasis is onoperations. production rates. and the integration of many types of equipmentinto a manufacturing system.
IE (CSC) 441 Introduction to Simulation. 3(3-0-0) . F, S. Freq: MA 242,ST 372, C or better in [E 110. Discrete—event stochastic simulation for themodeling and analysis of systems. Programming of simulation models in asimulation language. Input data analysis. variance reduction techniques.validation and verification. and analysis of simulation output. Random numbergenerators and random variate generation.
[E 443 Quality Design and Control. 3(2-2-0) . F.S. Freq: ST 372.Statistical methods in quality control. Control charts for variables and attributes.Process capability assessment. Role of experimentation in designing for quality.Total Quality Management. Tools for continuous quality improvement. QualityFunction Deployment.
[E 452 Ergonomics. 3(2-2-0) . F,S. Freq: CE 214. Coreq: IE 352. Worker— machine environment systems, design and evaluation; applications toconsumer products tools, equipment and the workplace. Consideration of



anatomical. physiological and psychological capabilities and limitations asrelated to systems design and human performance. Use of anthropometric datain design of display and control systems. Effects of environmental stress uponwork performance. safety. and health.
[E 453 Production System Design. 3(3-0-0) . F. S. Freq: IE 401. Principlesand practice in design of facilities and logistics networks. Integration of supplychain design. capacity planning. facility layout. material handling. and storageand warehousing issues into overall production system design. Emphasis oneconomic justification of alteinative designs and use of computer software toaid design process. Group projects.
[E 495 Project Work in Industrial Engineering. [-6. ES. Freq: Juniorstanding. Special investigations. study or research related to the field ofindustrial engineering. In a given semester several students and/or studentgroups may be working in widely divergent areas under the direction of severalmembers of the faculty.
[E 498 Senior Design Project. 3(3—0—0) . F,S. Freq: [E 311, IE 408, [E441, IE 453. Individual or group design projects requiring problem definitionand analysis. synthesis. specification and presentation of a designed solution.Students work under faculty supervision either on actual industrial engineeringproblems posed by local industrial. service and governmental organization or onemerging research issues.

INTERNATIONAL STUDIES
IS 393 International Affairs Seminar. 3(3-0-0) . F. An intensive study ofselected international issues. global dimensions and implications. leading to amajor research paper.
IS 491 Senior Seminar in International Studies. 3(3-0-0) . S. Freq: IS393. An inter—disciplinary study of various aspects of globalization. with anemphasis on the interaction between local communities and global forces andhow the two shape each other at the level of human rights. ethnic relations.states. human migrations. the environment, cultures and languages. and health.

LANDSCAPE ARCHITECTURE
LAR 102 Landscape Architecture Design Fundamentals Studio. 6(9-2-0) . S. Introductory design studio for students in the department of LandscapeArchitecture. Emphasis on increasing awareness. understanding. andappreciation of the context in which we fit our human—made objects. i.e. theenvironment. Examination of the specific nature of places. human manipulationof natural and human—made elements. and the consequences of suchmanipulation. Field trips may be included with a maximum pass throughcharge totaling $25 .00.
LAR 200 Landscape Architecture Introductory Studio. 6(0—9—0) . F.Freq: Design Majors, LAR 102. Small scale landscape architectural design.Site observation exercises and Visits. physical design projects. reading anddiscussion. Basic skills in landscape architecture. discerning the environmentalissues in design. understanding design process. drawing and verballycommunicating issues. and idea conceptualization and realization.
LAR 210 Digital Drawing for Landscape Architecture. 3(2-3-0) . S, Sum.Digital modeling and computer aided design in landscape architecture.Integration of digital data in visualization of past. existing and future designs.
LAR 211 Digital Design Media for Landscape Architecture. 3(2-3-0) .F.Smn. Principles and practices related to the use of digital applications inlandscape architectural design. Includes two—dimensional raster imaging. vectorgraphics. photo simulation. and three—dimensional modeling.
LAR 221 Introduction to Environment and Behavior for Designers. 3(3-0-0) . F. Integration of behavioral and environmental systems related to design.Exploration of humane. ecologically sound design alternatives.
LAR 222 Perception and Behavior for Designers. 3(3-0—0) . S. Perceptualsystems. linkages among them. and linkages between them and language andculture as these affect the design process.
LAR 292 Special Topics in Landscape Architecture. [-3. F,S,Sum. Freq:Consent of Instructor. Topics of current interest in Landscape Architecture.Normally used to develop new courses.
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LAR 400 Landscape Architecture Studio. 6(0—9-0) . F.S. Freq: DF 102.Projects cover small scale design. urban landscapes. community design. andenvironmental management. Design process stressed. including attention toproject organization. design synthesis and realization.
LAR 421 Environmental Cognition for Designers. 3(3-0-0) . F. Basiccognitive theory as a framework for exploration of cognitive imagery; images ofself; and developmental images of home. school. neighborhood. and city.
LAR 423 Concepts of Space. 3(3-0-0) . The role of space and itsrepresentation in design is considered against an overview of concepts of spacedrawn from psychology. anthropology. mathematics. art history. andphilosophy.
LAR 430 Site Planning. 3(2-3-0) . F. Freq: MEA 101/110 or MEA 120/110or SSC 200. Teclmical operations and environmental landscape controls for sitedevelopment. Site analysis. grading and drainage. earthwork. horizontal andvertical control for road alignment. Graphic exercises.
LAR 433 Native Plants in Environmental Design. 3(3-3-0) . S. Analysisof natural processes relating to plant materials native to this region. Plantingdesign theory. Planting design methods. Applications in a laboratory setting.
LAR 443 Landscape History. 3(3—0-0) . Human impact on the land overthe past 20,000 years: development of agriculture. commerce and industry andtheir role in changing the face of the earth.
LAR 444 History of Landscape Architecture. 3(3-0-0) . F. The history ofdesigned landscapes. Environmental. social and cultural factors whichinfluence human made landscapes presented with history and art of landscapearchitecture.
LAR 445 American Parks, Parkways and Estates. 3(3-0-0) . S. Freq:Junior standing. Design and planning traditions of parks and parkways.Philosophical and social motivation for establishment of national parks. Fieldtrip to Biltmore Estate and Blue Ridge Parkway.
LAR 457 Landscape Construction Materials, Methods andDocumentation. 3(2-3-0) . S. Freq: [AR 430. Materials. standards. andconstruction methods used to implement landscape architectural designs.Development of construction documents.
LAR 465 Landscape Architecture International Studio. 6(6-0-0) . Smn.Freq: Junior standing in the College of Design and approval of theInternational Study Abroad Office. Define landscape architectural problems anddevelop design solutions in an international setting. Exercises and projectsrelated to design. culture and the physical environment of the host country.Focus on landscape architecture. gardens and urbanism studied throughsketching and documentation. discussion. site investigation. historical context.current design examples and design applications.
LAR 492 Special Topics in Landscape Architecture. [-3. F, S,Sum. Freq:Consent of Instructor. Topics of current interest in Landscape Architecture.Normally used to develop new courses.
LAR 494 Internship in Landscape Architecture. [-3. F,S,Sum. Freq:Junior standing in Landscape Architecture; 3.0 GPA or better. Supervised fieldexperience in landscape architecture office. related design office. orgovernmental agency. Students work in an office or agency for up to 12 hoursper week. A daily work journal and a final paper summarizing the workexperience are required.
LAR 495 Independent Study in Landscape Architecture. [-3. F.S,Smn.Freq: Junior standing in Landscape Architecture 3.0 GPA or better. Individualprojects in landscape architecture developed under the direction of a facultymember on a tutorial basis.

LATI
LAT 101 Elementary Latin I. 3(3-0—0) . F. Beginning course in ClassicalLatin. emphasizing elementary grammatical form and basic syntax. Readingsbased on brief selections from Roman authors. including Cicero and Catullus.
LAT 102 Elementary Latin II. 3(3-0-0) . S. Continuation of Latin lOl.Completion of the study of elementary grammar. Readings fronl a variety ofLatin authors. including texts on mythological themes.



LAT 201 Intermediate Latin I. 3(3-0—0) . F. Freq: LAT 102. Introductionto Latin prose and poetry. Emphasis on increased reading skill. Review ofgrammar fundamentals and exposure to new and more complex syntax.Examination of cultural significance of readings.
LAT 202 Intermediate Latin II. 3(3-0-0) . S. Freq: LAT 201. Lyric poetryof Catullus and Horace emphasizing vocabulary. syntax. and techniques ofLatin verse. Traditions and the evolution of lyric poetry and the social role ofthe Roman poet.
LAT (GRK) 310 Classical Mythology. 3(3-0-0) . F. Greek and Romanmythology through the writings and art of the Classical period. Discussion ofcreation stories. the major gods and heroes. the underworld and afterlife.Intellectual religious and educational role of myth and of the most importanttheories of interpretation and classification. All readings and discussion inEnglish.

LOGIC

LOG 201 Logic. 3(3-0-0) . Introduction to methods of deductive inference.Concepts of inconsistency and entailment. Truth Functional Statement Logicand Quantifier and Predicate Logic. Representation of logically significant formof statements and arguments. Procedures todiscover and notation to write downproofs.
LOG (MA) 335 Symbolic Logic. 3(3-0-0) . F. Freq: LOG 201 or MA 225.Introduction to modern symbolic logic; the concept of proof. mathematicalinduction. recursion and the relationship between formal and informal theories(examples: group theory. Peano arithmetic). The G+del Theorems and themathematical study of logic.
LOG 435 Advanced Logic & Metamathematics. 3(3-0—0) . S. Freq: LOG335. Advanced topics in logic and metamathematics: proof procedures. first—order theories. soundness and completeness theorems. recursive functions. theformalization of arithmetic. the Goedel Incompleteness Theorems. Emphasis onmathematical study of logic and mathematics. can not receive credit for bothLOG 435 and LOG 535

MANAGEMENT

M 100 Introduction to College of Management. 1(1—0-0) . F.S. Collegeof Management requirements and expectations, career paths in business, andservices available in the College and University. Recognition of therelationships among various functional areas of business education.Examination of fundamental educational issues and vocational strategies.
M 2002-0) . Microcomputer Applications for Business and Accounting. 1(0-F,S,Sum. Freq: Accounting, Business Management, Economics, andAgricultural and Resource Economics Majors. Use of microcomputers inbusiness. Applications and exercises using operating system, word processing,and spreadsheet software for specific business problems.software packages to prepare business reports.

MATHEMATICS

Integration of

MA 100 Precalculus by Self Study. 3(0-7—0) . Freq: Algebra I. Directedself study of precalculus topics to prepare students for a Mathematics Level II CAchievement Test in order to qualify for placement into the appropriate calculuscourse at NC STATE. Enrollment is limited to students who have not receivedcredit for a calculus course or higher at NC State.
MA 101 Intermediate Algebra. 4(5-0-0) . F.S.Sum. Preparation for MA103. MA 105. MA 107. MA 111. and MA 114. Reviews main topics from highschool Algebra I and Algebra II emphasizing functions and problem solving.Other concepts and skills covered include algebraic operations. factoring. linearequations. graphs. exponents. radicals. complex numbers. quadratic equations.radical equations, inequalities, systems of equations, compound inequalities,absolute value in equations and inequalities. MA 101 may not be counted ascredit toward meeting graduation. Credit for MA 101 is not allowed if studenthas prior credit in any other mathematical course.
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MA 103 Topics in Contemporary Mathematics. 3(3-0-0) . F.S.Sum.Freq: MA 101 or equivalent completed in high school. Primarily for students inHumanities and Social Sciences. Illustrations of contemporary uses ofmathematics. varying from semester to semester. frequently including sets andlogic. counting procedures. probability. modular arithmetic. and game theory.
MA 105 Mathematics of Finance. 3(3-0-0) . F.S.Sum. Freq: MA 101 orequivalent completed in high school. Simple and compound interest. annuitiesand their application to amortization and sinking fund problems. installmentbuying. calculation of premiums of life annuities and life insurance.
MA 107 Precalculus I. 3(3-1-0) . F.S.Sum. Freq: Placement viaAchievement Test or MA [0].. Algebra and basic trigonometry; polynomial.rational, exponential, logarithmic and trigonometric functions and their graphs.Credit for MA 107 does not count toward graduation for students inEngineering, PAMS, Design, Bio and Ag Engineering (Science Program), BioSci (all options). Math Edu, Sci Edu, Textiles, College of Management, andBS. degrees in CHASS. Credit is not allowed for both MA 107 and MA 111
MA 108 Precalculus II. 3(3—1-0) . F.S.Sum. Freq: C or better in MArequirement. Algebra, analytic geometry and trigonometry; inequalities, conicsections, complex numbers, sequences and series, solving triangles, polarcoordinates, and applications.Credit for MA 108 does not count towardgraduation for students in Engineering, PAMS, Design. Bio and Ag Engineering(Science Program), Bio Sci (all options), Math Edu, Sci Edu, Textiles, Collegeof Management, and BS. degrees in CHASS. 107. Credit is not allowed forboth MA 108 and MA 111. Also, MA 108 should not be counted toward theGER mathematical sciences.
MA 111 Precalculus Algebra and Trigonometry. 3(3-1-0) . F.S.Sum.Freq: Placement via Level Two Achievement Test or MA 10]. Cr. Realnumbers. functions and their graphs (special attention to polynomial. rational.exponential. logarithmic. and trigonometric functions). analytic trigonometry.edit in MA 111 does not count toward graduation for students in Engr.. Physical& Math. Sci.. Design. Biological & Ag. Engr. (Science Program). BiologicalSci.(all options),Math. Edu.. Forestry. & Textiles, Credit is not allowed forboth MA 111 and either MA 107 or MA 108.
MA 114 Introduction to Finite Mathematics with Applications. 3(3-0-0). F.S.Sum. Freq: MA 10]. Elementary matrix algebra including arithmeticoperations. inverses. and systems of equations; introduction to linearprogramming including simplex method; sets and counting techniques.elementary probability including conditional probability; Markov chains;applications in the behavioral, managerial and biological sciences. Computeruse for completion of assignments.
MA 116 Introduction to Scientific Programming (Math). 3(3—0-0) . S.Freq: MA or AMA Majors, MA 141, and either FMS 100 or E 115. Computer—based mathematical problem solving and simulation techniques usingMATLAB. Emphasizes scientific programming constructs that utilize goodpractices in code development. including documentation and style. Coversuser—defined functions, data abstractions, data Visualization and appropriate useof pre—defined functions. Applications are from science and engineering.
MA 121 Elements of Calculus. 3(3-0-0) . F.S.Sum. Freq: MA 107 or IIIor placement via Level Two Achievement Test. For students who require only asingle semester of calculus. Emphasis on concepts and applications of calculus.along with basic skills. Algebra review. functions, graphs, limits, derivatives.integrals, logarithmic and exponential functions, functions of several variables.applications in management. applications in biological and social sciences.Credit is not allowed in more than one of MA 121. 131. 141. MA 121 may notbe substituted for MA 131 or MA 141 as a culricular requirement
MA 131 Calculus for Life and Management Sciences A. 3(3-0-1) .F.S.Sum. Freq: C or better in MA 107 or MA 111 or placement via Level TwoAchievement Test. First order finite difference models; derivatives - limits.power rule. graphing. and optimization; exponential and logarithmic functions -growth and decay models; integrals — computation. area. total change;applications in life. management. and social sciences. Credit not allowed formore than one ofMA 121. 131. and 141
MA 132 Computational Mathematics for Life and ManagementSciences. 1(1-0-0) . S. Freq: C or better in MA 121 or MA 131. Computationalaspects of calculus for the life and management sciences; use of spreadsheetsand a computer algebra system; applications to data models, differentialequation models, and optimization.



MA 141 Calculus I. 4(4-0-0) . F.S.Sum. Freq: MA 111 with grade ofC orbetter or placement via Level Two Achievement Test. First of three semesters ina calculus sequence for science and engineering majors. Functions. graphs.limits. derivatives. rules of differentiation. definite integrals. fundamentaltheorem of calculus. applications of derivatives and integrals. Use ofcomputation tools. Credit is not allowed for more than one of MA 141). 131.121
MA 225 Foundations of Advanced Mathematics. 3(3-0—0) . F.S. Freq:MA 241. Introduction to mathematical proof with focus on properties of the realnumber system. Elementary symbolic logic. mathematical induction. algebra ofsets. relations. functions. countability. Algebraic and completeness properties ofthe reals.
MA 231 Calculus for Life and Management Sciences B. 3(3—0-0) .F,S,Sum. Freq: MA 131. Differential equations — population growth. flowprocesses. finance and investment models. systems; functions of severalvariables — partial derivatives. optimization. least squares. multiple integrals;Lagrange multiplier method — chain rule. gradient; Taylor polynomials andseries; numerical methods. MA 121 is not an accepted prerequisite for MA 231.
MA 241 Calculus II. 4(3-2—0) . F.S.Sum. Freq: MA 141 with grade ofC' orbetter. Second of three semesters in a calculus sequence for science andengineering majors. Techniques and applications of integration. elementarydifferential equations. sequences. series. power series. and Taylor's Theorem.Use of computational tools.
MA 242 Calculus III. 4(3-2—0) . F,S,Sum. Freq: MA 241 with grade ofCor better. Third of three semesters in a calculus sequence for science andengineering majors. Vectors. vector algebra. and vector functions. Functions ofseveral variables. partial derivatives. gradients. directional derivatives. maximaand mimima. Multiple integration. Line and surface integrals. Green'sTheorem. Divergence Theorems. Stokes' Theorem. and applications. Use ofcomputational tools.
MA 293 Special Topics in Mathematics. [-6. F.S.Sum. Freq:Departmental approval required. Freshman-sophomore level experimentalcourse offerings or directed individual study.
MA 301 Introduction to Differential Equations. 3(3-0-0) . Freq: Creditfor 12 hours of calculus. First order differential equations with applications;second order linear differential equations with applications in mechanics andother areas elementary matrix algebra. systems of linear equations andapplications; Laplace transforms; Fourier series. Credit not allowed if MA 241taken previously at NCSU. Primarily intended for transfer students whosecalculus backgrounds do not include a study of first and second order lineardifferential equations.
MA 302 Numerical Applications to Differential Equations. 1(1—0-0) .F,S. Freq: MA 24]. Numerical methods for approximating solutions fordifferential equations. with an emphasis on Runge—Kutta—Fehlberg methods withstepsize control. Applications to population. economic. orbital and mechanicalmodels.
MA 303 Linear Analysis. 3(3-0-0) . F.S. Freq: MA 24]. Linear differenceequations of first and second order. compound interest and amortization.Matrices and systems of linear equations. eigenvalues. diagonalization. systemsof difference and differential equations. transform methods. populationproblems. Credit not allowed if credit has been obtained for MA 301. 341 or405
MA 305 Elementary Linear Algebra. 3(3-0-0) . F. S. Sum. Freq: MA 241(with corequisite MA 242) or MA 231 and MA 132. Coreq: MA 242 (withprerequisite MA 241). An elementary introduction to the essentials of linearalgebra. Matrices and systems of linear equations. determinants. euclideanspaces as vector spaces. linear transformations of euclidean spaces. elementarytreatment of eigenvalues and eigenvectors. applications to numerical solutionsof equations and computer graphics. Credit is not allowed for both MA 305 andMA 405
MA 308 College Geometry. 3(3-0—0) . Freq: MA 225. The axiomaticapproach to mathematics. Congruences for triangles. Parallel postulate andconsequences. Right triangles. Circles. tangents. chords. Area. Coordinategeometry. Lilies and planes in space. Non—Euclidean geometries.
MA 325 Introduction to Applied Mathematics. 3(3-0—0) . S. Freq: MA231 or MA 242. Introduces students with multivariable calculus to five differentareas of applied mathematics. These areas will be five three—week modules.which lead to higher level courses in the application areas. Topics will vary.
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and examples of modules areheat and mass transfer. biology and population.probability and finance. acoustic models. cryptography as well as others.
MA (LOG) 335 Symbolic Logic. 3(3-0-0) . F. Freq: LOG 201 or MA 225.Introduction to modern symbolic logic; the concept of proof. mathematicalinduction. recursion and the relationship between formal and informal theories(examples: group theory. Peano arithmetic). The G+del Theorems and themathematical study of logic.
MA 341 Applied Differential Equations 1. 3(3-0-0) . F. S. Sum. Freq: MA242 or (MA 132 and MA 231). Differential equations and systems of differentialequations. Methods for solving ordinary differential equations includingLaplace transforms. phase plane analysis. and numerical methods. Matrixtechniques for systems of linear ordinary differential equations. Credit is notallowed for both MA 301 and MA 341
MA 351 Introduction to Discrete Mathematical Models. 3(3—0-0) . F.S.Freq: MA 224, 225, 231 or 241. Basic concepts of discrete mathematics.including graph theory. Markov chains. game theory. with emphasis onapplications; problems and models from areas such as traffic flow. genetics.population growth. economics. and ecosystem analysis.
MA 401 Applied Differential Equations 11. 3(3—0-0) . F, S, Sum. Freq: MA341 or 30]. Wave. heat and Laplace equations. Solutions by separation ofvariables and expansion in Fourier Series or other appropriate orthogonal sets.Sturm—Liouville problems. Introduction to methods for solving some classicalpartial differential equations.Use of power series as a tool in solving ordinarydifferential equations. Credit for both MA 401 and MA 501 will not be given
MA 402 Computational Mathematics: Models, Methods and Analysis.3(3-0-0) . F. Freq: Fortran or C or Pascal. Physics. Introduction to highperformance computing and numerical modeling. Matrix models and boundaryvalue problems with an emphasis on heat and mass transfer. Assessments of allapproximations in the computational engineering and science process.
MA 403 Introduction to Modern Algebra. 3(3-0-0) . F. S.Sum. Freq: MA225. Sets and mappings. equivalence relations. rings. integral domains. orderedintegral domains. ring of integers. Other topics selected from fields. polynomialrings. real and complex numbers. groups. permutation groups. ideals. andquotient rings. Credit is not allowed for both MA 403 and MA 407
MA 405 Introduction to Linear Algebra and Matrices. 3(3-0-0) .F.S.Sum. Freq: MA 241. Coreq: MA 242. Linear equations operations withmatrices. row echelon form. determinants. vector spaces. linear independence.bases. dimension. orthogonality. eigenvalues. reduction of matrices to diagonalforms. applications to differential equations and quadratic forms. Credit is notallowed for both MA 305 and MA 405
MA 407 Introduction to Modern Algebra for Mathematics Majors. 3(3—0—0) . Freq: MA 225. Elementary number theory. equivalence relations. groups.homomorphisms. cosets. Cayley's Theorem. symmetric groups. rings.polynomial rings. quotient fields. principal ideal domains. Euclidean domains.Credit is not allowed for both MA 403 and MA 407
MA 408 Foundations of Euclidean Geometry. 3(3-0-0) . F,S. Coreq: MA403 0r MA 407. An examination of Euclidean geometry from a modernperspective. The axiomatic approach with alternative possibilities exploredusing models.
MA 410 Theory of Numbers. 3(3-0-0) . S. Freq: One year of calculus.Arithmetic properties of integers. Congruences. arithmetic functions.diophantine equations. Other topics chosen from quadratic residues. thequadratic reciprocity Law of Gauss. primitive roots. and algebraic numberfields.
MA (ST) 412 Long-Term Actuarial Models. 3(3-0—0) . F. Freq: MA 241orMA 231. Coreq: MA 421. BUS(ST) 350. ST301. ST3II. ST36I. ST370. ST371. ST 380 or equivalent. Long—term probability models for risk managementsystems. Theory and applications of compound interest. probabilitydistributions of failure time random variables. present value models of futurecontingent cash flows. applications to insurance. health care. credit risk.environmental risk. consumer behavior and warranties.
MA (ST) 413 Short-Term Actuarial Models. 3(3-0»0) . S. Freq: MA 241or MA 231. and one anA 421. ST 301. ST 370. ST 371. ST 380. ST 421..Short—term probability models for risk management systems. Frequencydistributions. loss distributions. the individual risk model. the collective riskmodel. stochastic process models of solvency requirements. applications toinsurance and businessdecisions.



MA (CSC) 416 Introduction to Combinatorics. 3(3-0-0) . S. Alt. yrs.Preq: MA 242 or CSC 224. and proficiency in a programming language. Basicprinciples of counting: addition and multiplication principles. generatingfunctions. recursive methods. inclusion—exclusion. pigeonhole principle; basicconcepts of graph theory: graphs. digraphs. connectedness. trees; additionaltopics from:Polya theory of counting. Ramsey theory; combinatorialoptimization — matching and covering. minimum spanning trees. minimumdistance. maximum flow; sieves; mobius inversion; partitions; Gaussiannumbers and q-analogues; bijections and involutions; partially ordered sets.
MA 421 Introduction to Probability. 3(3-0-0) . F.S.Sum. Preq: MA 242.Axioms of probability. conditional probability and independence. basiccombinatorics. discrete and continuous random variables. joint densities andmass functions. expectation, central. limit theorem. simple stochastic processes.
MA 425 Mathematical Analysis I. 3(3—0-1 ) . F.S. Preq: MA 225 (MA 407desirable). Real number system. functions and limits, topology on the real line.continuity. differential and integral calculus for functions of one variable.Infinite series. uniform convergence. Credit is not allowed for both MA 425 andMA 5 1 1.
MA 426 Mathematical Analysis II. 3(3-0-0) . S. Preq: MA 425 and 405.Calculus of several variables. topology in n—dimensions. limits. continuity.differentiability. implicit functions. integration.
MA (CSC) 427 Introduction to Numerical Analysis I. 3(3—0-0) . F.Preq: MA 341 or 301 and programming language efficiency. Theory andpractice of computational procedures including approximation of functions byinterpolating polynomials. numerical differentiation and integration. andsolution of ordinary differential equations including both initial value andboundary value problems. Computer applications and techniques.
MA (CSC) 428 Introduction to Numerical Analysis II. 3(3-0-0) . S.Freq: MA 405 and programming language proficiency” Computationalprocedures including direct and iterative solution of linear and nonlinearequations. matrices and eigenvalue calculations. function approximation byleast squares. smoothing functions. and minimax approximations.
MA 430 Mathematical Models in the Physical Sciences. 3(3-0—0) . F.Freq: MA 341 or 301; and MA 405. Application of mathematical techniques totopics in the physical sciences. Problems from such areas as conservative anddissipative dynamics. calculus of variations. control theory. andcrystallography.
MA 432 Mathematical Models in Life and Social Sciences. 3(3—0-0) . S.Preq: MA 301 or 341. 305 or 405.. programming language proficiency. Coreq:MA 421 or ST 371. Topics from differential and difference equations.probability. and matrix algebra applied to formulation and analysis ofmathematical models in biological and social science te.g.. population growth).
MA 433 History of Mathematics. 3(3—0-0) . F.S. Preq: One year ofcalculus. Development of mathematical thought and evolution of mathematicalideas examined in a historical setting. Biographical and historical contentsupplemented and reinforced by study of techniques and procedures used inearlier eras.
MA 435 Major Topics in the Development of Mathematics. 3(3-0—0) .Preq: MA 242. Coreq: MA 403 or MA 407 0r MA 425. Great themes inmathematics. in their cultural and historical framework from an advancedundergraduate mathematical viewpoint. Biographical/mathematical snapshotsof famous mathematicians.
MA 437 Applications of Algebra. 3(3-0-0) . S. Preq: MA 403 or 407. MA405. Error correcting codes. cryptography. crystallography. enumerationtechniques. exact solutions of linear equations. and block designs.
MA 440 Game Theory. 3(3-0-0) . F. Preq: MA 231 or MA 242. GameTheory as a language for modeling situations involving conflict and cooperationin the social. behavioral. economic. and biological sciences. Backwardinduction; dominated strategies; Nash equilibria; games with incompleteinformation; repeated games; evolutionary dynamics.
MA 444 Problem Solving Strategies for Competitions. 1(1-0-0) . F.Analyze the most common problem—solving techniques and illustrate their useby interesting examples from past Putnam and Virginia Tech mathcompetitions. Problem solving methods are divided into groups and taught byprofessors of the math department. After the lecture. students practice writingthe solutions for the assignment and have informal discussions in the next class.
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MA 491 Reading in Honors Mathematics. 2-6. F.S. Preq: Membership inhonors program. Departmental approval required. A reading (independentstudy) course available as an elective for students participating in themathematics honors program.
MA 493 Special Topics in Mathematics. 1-6. F.S. Preq: Departmentalapproval required. Directed individual study or experimental course offerings.
MA 494 Major Paper in Math. [(04-0) . F. S. Preq: Departmentalapproval required. Coreq: MA class at the 400-level or above. Introducesstudents to one or more forms of writing used in scientific and researchenvironments. Students are required to take a companion math course at the400—level or above. and adapt writing assignmentts) to the topics in thecompanion coursehistruction covers all phases of the writing process (planning.drafting. revising. and critiquing other people's work). Emphasis is placed onorganizing for needs of a variety of readers; concise. clear expression.
MA 499 Independent Research in Mathematics. 1-6. F.S.Sum. Coreq:MA 491H. Study and research in mathematics. Topics for theoretical. modelingor computational investigation. Consent of Department Head. Honors Programshould enroll in MA 491H. At most 6 hours total of MA 499 and 491H creditcan be applied towards an undergraduate degree.

MECHANICAL AND AEROSPACE
ENGINEERING

MAE 206 Engineering Statics. 3(5-0-0) . F.S.Sum. Freq: 2.3 GPA. PY 205.Coreq: MA 242. Basic concepts of forces in equilibrium. Distributed forces.frictional forces. Inertial properties. Application to machines. structures. andsystems.
MAE 208 Engineering Dynamics. 5(3-0-0) . F.S.Sum. Preq: 2.3 GPA. MA242. C or better in MAE 206 or CE 214. Kinematics and kinetics of particles inrectangular. cylindrical. and curvilinear coordinate systems; energy andmomentum methods for particles; kinetics of systems of particles; kinematicsand kinetics of rigid bodies in two and three dimensions; motion relative torotating coordinate systems,
MAE 261 Aerospace Vehicle Performance. 3(3-0—0) . S.Sum. Preq: CSC112. MA 241. PY 205. Introduction to the problem of performance analysis inaerospace engineering. Aircraft performance in gliding. climbing. level. andturning flight. Calculation of vehicle take—off and landing distance. range andendurance. Elementary performance design problems.
MAE 301 Engineering Thermodynamics I. 3(3—0—0) . F.S.Sum. Preq: MA242. PY 208 or 202. Introduction to the concept of energy and the lawsgoverning the transfers and transformations of energy. Emphasis onthermodynamic properties and the First and Second Law analysis of systemsand control volumes. Integration of these concepts into the analysis of basicpower cycles is introduced.
MAE 302 Engineering Thermodynamics II. 3(3-0-0) . F.S.Sum. Preq:CSC 112 or CSC 114. C— or better in MAE 301. Continuation of EngineeringThermodynamics I with emphasis on the analysis of power and refrigerationcycles and the application of basic principles to engineering problems withsystems involving mixtures of ideal gases. psychrometrics. nonideal gases.chemical reactions. combustion. chemical equilibrium cycle analysis. and one-dimensional compressible flow.
MAE 304 Manufacturing Laboratory. 1(0-3-0) . F.S. Preq: Sophomorestanding in ME. C or better in MAE 206. GC 211. This laboratory courseteaches several modern—manufacturing processes. Interaction betweenmanufacturing and design is emphasized. Students lea1n techniques inoperating manual and numerically controlled manufacturing machines.Students learn about other metallic and nonmetallic manufacturing processes.Safe operation of equipment is taught and students are expected to perform thelabs in a safe manner. Students will not become certified machinists or CNCoperators.
MAE 305 Mechanical Engineering Laboratory I. 1( 03-0) . F.Sum. Preq:Junior standing in ME. Theory and practice of measurement and experimentaldata collection. Laboratory evaluation and demonstration of components of thegeneralized measurement system and their effects on the final result.Applications of basic methods of data analysis aswell as basic instrumentation



for sensing. conditioning and displaying experimental qualities. (Instruction andpractice in technical report writing.)
MAE 306 Mechanical Engineering Laboratory 11. 1(0-3-0) . S.Smn.Freq: MAE 305. Coreq: MAE 310. Continuation of MAE 305 into specifictypes of measurements, Students evaluate and compare different types ofinstrumentation for measuring the same physical quantity on the basis of cost.time required. accuracy. etc. (Oral and written presentation of technicalmaterial).
MAE 308 Fluid Mechanics. 3(3-0—0) . F.S.Smn. Freq: MA 242. CSC 112or CSC 114. C— or better in MAE 208 or CE 215. Coreq: MA 341, MAE 301.Development of the basic equations of fluid mechanics in general andspecialized form. Application to a variety of topics including fluid statics;inviscid. incompressible fluid flow; design of Fluid dynamic system.
MAE 310 Heat Transfer Fundamentals. 3(3-0-0) . F,S,Sum. Freq: CSC112 or CSC 114, MA 341, C— or better in MAE 301. Coreq: MAE 308. Analysisof steady state and transient one and multidimensional heat conductionemploying both analytical methods and numerical techniques. Integration ofprinciples and concepts of thermodynamics and fluid mechanics to thedevelopment of practicalconvective heat transfer relations relevant tomechanical engineers. Heat transfer by the mechanism of radiation heattransfer.
MAE 314 Solid Mechanics. 3(3-0—0) . F, S,Smn. Freq: MA 242, C- or betterin MAE 206 or CE 214. Coreq: MSE 200 or MSE 201. Concepts and theories ofinternal force. stress. strain. and strength of structural element under staticloading conditions. Constitutive behavior for linear elastic structures.Deflection and stress analysis procedures for bars. beams. andshafts.Introduction to matrix analysis of structures.
MAE 315 Dynamics of Machines. 3(3-0-0) . F.S.Smn. Freq: ME or AEMajors: MAE 208 with a grade of C or better: CSC 112. Coreq: MA 341.Application of dynamics to the analysis and design of machine and mechanicalcomponents. Motions resulting fi‘om applied loads. and the forces required toproduce specified motions. Introduction to mechanical vibration. free andforced response of discrete and continuous systems.
MAE 316 Strength of Mechanical Components. 3(3-0-0) . F.S,Sum. Freq:ME, AE. or NE Majors, CSC 112 or CSC 114; C— or better in MAE 314. Coreq:MA 341. Analysis and design of mechanical components based on deflection.material. static strength and fatigue requirements. Typical components includebeams. shafts. pressure vessels and bolted and welded joints. Classical andmodern analysis and design techniques. Computer analysis using the finiteelement method. Material and manufacturing considerations in design.
MAE 355 Aerodynamics I. 3(3-0—0) . F. Freq: MAE 261, MA 341.Fundamentals of perfect fluid theory with applications to incompressible flowsover airfoils. wings. and flight vehicle configurations.
MAE 356 Aerodynamics II. 3(3-0-0) . S. Freq: MAE 355 and a grade ofCor better in MAE 301. Concepts of thermodynamics. compressible fluid flow.and shock waves with application to computing the aerodynamic characteristicsof airfoils. wings and flight configurations at high speed.
MAE 357 Experimental Aerodynamics I. 1(0-3-0) . F. Freq: MAE 261,MA 341. Coreq: MAE 355. Subsonic wind tunnel. instrumentation. dataacquisition techniques. technical report preparation. Experiments involvepressure and force/moment measurements of various aerospace vehiclecomponents with supplemental flow visualization.
MAE 358 Experimental Aerodynamics II. 1(0-3-0) . S. Freq: MAE 357.Coreq: MAE 356. Advanced stability and control experiments in the subsonicwind tunnel and external compressible flow experiments in the supersonic windtunnel.
MAE 371 Aerospace Structures 1. 3(3-0-0) . F. Freq: MAE 261. MAE 314with a grade of C or better. Determination of appropriate analysis techniquesfor Aerospace Structures. Introduction of governing equations and selectedsolutions for typical structures. Use of these concepts in the design of arepresentative structural component.
MAE 403 Air Conditioning. 3(3-0-0) . S. Freq: MAE 302. MAE 310, MAE308. Design of a complete air conditioning system for a building. Introduction.Design Objectives — Building Description. Review of Psychrometrics and AirConditioning Processes. Cooling and Heating Load Calculation. Space Airdiffusion. Duct Lay—out and Design. Equipment Selection. Pipe Sizing. Life—cycle Cost Analysis.
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MAE 404 Refrigeration. 3(3-0-0) . S. Freq: MAE 302. MAE 308. MAE310. Thermodynamic analysis of the vapor compression cycle; optimization ofmultiple evaporator and multiple compressor systems; commercial refrigerationload calculations; desirable properties of refrigerants and brines. pipingarrangement and sizing.
MAE 405 Mechanical Engineering Laboratory IIL 1(0-3-0) . F,S. Freq:MAE 306. Final undergraduate course in mechanical engineering laboratorysequence. Experimental investigation of measurement problems involvingtypical mechanical engineering equipment systems. Design and application of ameasurement system to a specific problem.
MAE 406 Energy Conservation in Industry. 3(3-0-0) . F. Freq: MAE302, MAE 310. Application of energy conservation principles to a broad rangeof industrial situations with emphasis on typical equipment encountered as wellas the effect of recent environmental regulations. Topics covered include:steam generators. pollution control. work minimization. heat recovery. steamtraps. industrial ventilation. electrical energy management. and economics.Field trip to conduct tests and evaluate operation at three NCSU steam plants.
MAE 407 Steam and Gas Turbines. 3(3—0-0) . S. Freq: MAE 302; MAE308 or MAE 355. Fundamental analysis of the theory and design ofturbomachinery flow passages; control and performance of turbomachinery;gas—turbine engine processes.
MAE 408 Internal Combustion Engine Fundamentals. 3(3-0-0) . F.Freq: MAE 302. Fundamentals common to internal combustion engine cycles ofoperation. Otto engine: carburetion. combustion. knock. exhaust emissions andengine characteristics. Diesel engine: fuel metering. combustion. knock. andperformance. Conventional and alternative fuels used in internal combustionengrnes.
MAE 410 Convective Heat Transfer and Fluid Flow. 3(3-0-0) . F. S.Smn.Freq: MAE 301 . MAE 308. Coreq: MAE 310. Integration of principles andconcepts of thermodynamics. fluid mechanics. and heat transfer to thedevelopment of practical convective heat transfer and mass transport relationsrelevant to mechanical engineering. Typical applications include boilers.condensers. piping. pumps. and heat exchangers.
MAE 411 Machine Component Design. 3(3-0-0) . F. Freq: MAE 315,MAE 316. Application of the principles of solid mechanics and material scienceto the analysis and design of specific machine components including screws.bearings. gears. transmission devices. brakes. clutches. couplings. fly wheels.cams. etc.
MAE 412 Design of Thermal System. 3(3-0-0) . F,S. Freq: MAE 302,MAE 308, MAE 310. Applications of thermodynamics. fluid mechanics. andheat transfer to thermal systems with an emphasis on system design andoptimization. Design of heat exchangers. Analysis of engineering economics.including time value of money. present and future worth. payback period.internal rates of return. and cost benefit analysis. Review of component modelfor pipes. pumps. fans. compressors. turbines. evaporators. condensers andrefrigerators. Simulation methods for finding the operating point for thermalsystems. Design of thermal systems through methods of optimization.
MAE 415 Analysis for Mechanical Engineering Design. 3(3-0-0) . F,S.Freq: MAE 302, MAE 308, MAE 315, MAE 316. Integration of the physicalsciences. mathematics. and engineering to solve real—world design problems.Emphasis on open—ended problems which contain superfluous informationand/or insufficient data. Solution techniques focus on problemdefinition.reduction to a solvable system. and development of a designresponse. Formal written communication of results.
MAE 416 Mechanical Engineering Design. 4(2»6-0) . F,S. Freq: MAE415. Teamwork. independent learning and communication skills areemphasized in this capstone course. Teams of students experience mechanicalengineering design through: problem definition. investigation. brainstorming.focus. critical review. design. analysis. prototype construction and testing.Design for manufacture is encouraged throughout the process by havingstudents build their own prototypes. Communication skills are developedthrough reports and presentations.
MAE 421 Design of Solar Thermal Systems. 3(3-0-0) . S. Freq: MAE 302.MAE 310. Coreq: MAE 410. Analysis and design of active and passive solarthermal systems for residential and small commercial buildings. Solarinsulation. flat plate collectors. thermal storage. heat exchanges. controls.design. performance calculations. economics. Site evaluation. shading.



suncharts. types of passive systems. Heating load analysis. Overview ofphotovoltaics. On-site evaluation of NCSU Solar House.
MAE 435 Principles of Automatic Control. 3(3-0-0) . F.S,Sum. Freq: MA341. MAE 315. Study of linear feedback control systems using transferfunctions. Transient and steady state responses. Stability and dynamic analysesusing time response and frequency response techniques. Compensationmethods. Classical control theory teclmiquesfor determination and modificationof the dynamic response of a system. Synthesis and design applications totypical mechanical engineering control systems. Introduction to modern controltheory.
MAE 442 Automotive Engineering. 3(3-0-0) . S. Freq: MAE 302, MAE308. MAE 315. MAE 3I6. Fundamental aspects of automotive engineering.Examines various automotive systems (engine, brakes, etc.) as well as theirinteractions in such areas as safety and performance. Current practices anddevelopment for the future.
MAE 452 Aerodynamics of V/STOL Vehicles. 3(3-0-0) . S. Freq: MAE356. Introduction to the aerodynamics and performance of vertical and shorttake—off and landing vehicles. Aerodynamics of propellers and rotors. High liftdevices.
MAE 453 Introduction to Space Flight. 3(3—0-0) . S. Freq: FY 205; MA341 or MA 303. Fundamental aspects of space flight including launch vehicleperformance and design, spacecraft characteristics, two—body orbital mechanics,earth satellites. interplanetary trajectories, atmospheric entry, and atmosphericheating.
MAE 455 Boundary Layer Theory. 3(3-0-0) . F. Freq: MAE 355.Introduction to the Navier—Stokes Equations and boundary layer approximationsfor incompressible flow. Calculation techniques for laminar and turbulentboundary layer parameters which affect lift. drag. and heat transfer on aerospacevehicles. Discussions of compressible flows.
MAE 456 Computational Methods in Aerodynamics. 3(3-0—0) . F. Altyrs. Freq: MAE 356. Coreq: MAE 455. Introduction to computational methodsfor solving exact fluid equations. Emphasis on development of the fundamentalsof finite difference methods and their application to viscous and inviscid flows.
MAE 461 Dynamics & Controls. 3(3—0-0) . F. Freq: MA 341. MAE 208with a grade of C or better. Dynamics and linear feedback control of aerospaceand mechanical systems. Concepts from linear system theory. kinematics.particle dynamics, first— and second-order systems. system dynamics.Vibrations, and computational techniques. Feedback controlby root—locus,Nyquist, Bode plots, servo—mechanisms, gain and phase margin, andcompensation. Control system design emphasized.
MAE 462 Flight Vehicle Stability and Control. 3(3—0—0) . S. Freq: MAE261, 461. Longitudinal, directional and lateral static stability and control ofaerospace vehicles. Lineralized dynamic analysis of the motion of a six degree—of—freedom flight vehicle in response to control inputs and disturbance throughuse of the transfer function concept. Control of static and dynamic behavior byvehicle design (stability derivatives) and/or flight control systems.
MAE 465 Propulsion II. 3(3-0-0) . F. Freq: MAE 365. Performanceanalysis and design of components and complete air—breathing propulsionsystems.
MAE 466 Experimental Aerodynamics III. 1(0-3-0) . F. Freq: MAE 358.Coreq: MAE 455. MAE 475. Laboratory experiments in internal compressibleflow and boundary layers in conjunction with MAE 455 and MAE 475. Topicsinclude nozzle flows. constant area duct flows. component/overall performanceof a gas turbine, and boundary layer analysis.
MAE 469 Controls Laboratory. 1(0-2-0) . F. Coreq: MAE 461 or MAE435. Laboratory experiments demonstrate the essential features of classical andmodern control theory for single—input and single—output systems.
MAE 472 Aerospace Structures 11. 3(3-0-0) . S. Freq: MAE 371. Acontinuation of MAE 371; deflection of structures, indeterminate structures.minimum weight design fatigue analysis and use of matrix methods in structuralanalysis. Selection of materials for aircraft construction based on mechanical,physical. and chemical properties.
MAE 473 Aerospace Vehicle Structures 11 Lab. 1(0-3-0) . S. Freq: MAE371. Coreq: MAE 472. Demonstration and application of the concepts that havebeen presented in MAE 371 and MAE 472. Fabrication techniques and thedesign and construction of a structural component will be emphasized.
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MAE 475 Propulsion. 3(3-0-0) . F. Freq: MAE 356 and MAE 301. One-dimensional. internal. compressible flow including: isentropic flow, normalshocks. flow with friction and simple heat addition. Applications to air—breathing aircraft propulsion systems. Performance, analysis and design ofcomponents and overall performance of air-breathing engines.
MAE 476 Rocket Propulsion. 3(3-0-0) . F. Freq: MAE 356 or MAE 302.Study of chemical rockets. This includes nozzle theory, flight performance.thermochemical calculations, and component and system analysis and design.
MAE 478 Aerospace Vehicle Design I. 3(1-6—0) . F. Freq: Seniorstanding. Aerospace Engineering Majors. MAE 356, 472. 462. A synthesis ofpreviously acquired theoretical and empirical knowledge and application to thedesign of practical aerospace vehicle systems.
MAE 479 Aerospace Vehicle Design 11. 4(1—9—0) . S. Freq: MAE 478.Designs are refilled and the vehicles constructed and instrumented by thestudents. A flight test program is designed and carried out in cooperation withMAE 525 students. A continuation of MAE 478
MAE 495 Special Topics in Mechanical and Aerospace Engineering. I-3. Freq: Consent of Instructor. Offered as needed to present new or specialMAE subject matter.
MAE 496 Undergraduate project Work in Mechanical and AerospaceEngineering. 1—6. F,S,Smn. Freq: Completion of all required MAE—300 levelcourses. Coreq: MAE 415 or MAE 478. Individual or small group project inengineering, comprising the design of an equipment or system stemming from amutual student—faculty interest; a substantial final report (project) containingcalculations, drawings and specifications must be produced. Altematively.individual or small group undergraduate research evolving from a mutualstudent—faculty interest; a conference or scientific joumal paper must besubmitted for publication. Departmental approval required

MICROBIOLOGY
MB 103 Introductory Topics in Microbiology. 1(1-0-0) . S. Introductionto scope and objectives of university education. Emphasis on microbiology.Career opportunities. computers, university resources.
NIB 200 Microbiology and World Affairs. 3(3-0—0) . An integrated andcomprehensive study of the microbial world and its influence on global eventsand human affairs.
MB 351 General Microbiology. 3(3-0—0) . F,S,Sum. Freq: One biologycourse: (BIO 125,310 181, I83, 20 150, or 20 I60) and one organic chemistrycourse: (CH 221 or CH 220). Rigorous introduction to basic principles ofmicrobiology for students in biological and agricultural sciences and for allstudents planning to take further courses in microbiology.
MB 352 General Microbiology Laboratory. [(0-3-0) . F,S,Sum. Coreq:MB 35]. Laboratory experience in general microbiology. Aseptic technique,isolation and identification of bacteria, staining and microscopy. Enumerationof bacteria and viruses.
MB (FS) 405 Food Microbiology. 3(3-0-0) . Freq: MB 351.Microorganisms of importance in foods and their metabolic activities. Sourceof microbial contamination during food production. processing and storage.Microbial spoilage; foods as vectors of human pathogens. Physical andchemical destruction of microorganisms in foods and the kinetics involved.Conversions of raw foods by microorganisms into food products.Microbiological standards for regulatory and trade purposes.
MB (FS) 406 Food Microbiology Lab. 1(0-2-1) . Coreq: FS (MB) 405.Laboratory experience to complement FS/MB 405. Skills in detecting andquantitating microorganisms and their toxins in foods. Application of colonyand direct microscopic counts. most probable numbers. enzyme immunoassays.nucleic acid probes and computer modeling are used to understand the numbersand types of microorganisms or microbial end products in foods. Laboratorysafety and oral and written reports are emphasized.
MB 409 Microbial Diversity. 3(2-3-0) . S. Freq: MB 351. Molecular,biochemical and evolutionary diversity of the microbial world, includingBacteria (a.k.a. eubacteria), Archaea (archaebacteria), and unicellular Eucarya(eucaryotes). Evolutionary perspective on microbial relationships, molecular



methodsof study, and classical and modern biotechnological methods utilizingthis genetic diversity to meet the needs of our own species.
MB 411 Medical Microbiology. 3(3-0-0) . F. Freq: MB 351.Comprehensive study of microbial pathogenesis and mammalian hostresistance. Diagnosis. prevention, and therapy of common human diseases ofmicrobial origin.
MB 412 Medical Microbiology Laboratory. [(0-3-0) . F. Freq: MB 35].Laboratory experience to complement MB 411. Techniques of detection,growth and identification of bacteria and viruses relevant in clinicalmicrobiology laboratories. Good laboratory practices (GLP) and safetystressed.
MB 414 Microbial Metabolic Regulation. 3(3—0—0) . F. Freq: MB 351,BCH 451. An integrative perspective on bacterial physiology and metabolismthrough an analysis of metabolic regulatory functions.
MB 441 Immunology. 3(3—0-0) . F. Freq: MB 351. Introduction toprinciples of molecular immunology. Overview of immune system developmentand function, and discussions of ongoing scientific research regarding immuneregulation.
MB 451 Microbial Diversity. 4(3-3-0) . S. Freq: SMB Majors, MB411/412 and either GN 41] or BCH 451. Molecular, biochemical andevolutionary diversity of the microbial world, including Bacteria (a.k.a.eubacteria), Archaea (archaebacteria), and unicellular Eucarya (eukaryotes).Evolutionary perspective on microbial relationships, molecular methodsof studyand classical and modern biotechnological methods utilizing this geneticdiversity to meet the needs of our own species.
MB 455 Microbial Biotechnology. 3(3-0-0) . S. Freq: MB 35]. GN 41].Introduction to industrial microbiology with focus on biotechnology includingdevelopments employing recombinant nucleic acid and monoclonal antibodytechniques. Bioremediation, industrial enzymes. transgenic plants.biopesticides, medical diagnostics. recombinant vaccines production ofimportant secondary metabolites, and other topics. Field trips to localbiotechnology companies.
MB 461 Introduction to Molecular Virology. 3(3-0-0) . S. Freq: MB 351.MB 411. Introduction to principles of molecular Virology. Overview ofclassification and nomenclature, virus structure, interaction of viruses withcells. organisms (immunology. pathology), and populations (epidemiology).Detailed case studies from major groups of viruses; picornaviruses, togaviruses.orthomyxoviruses, retroviruses, polyomaviruses. and herpesviruses.
MB 490 Seminar in Microbiology. 1(1—0-0) . F,S. Freq: MB 351 andSenior standing. Library research on current topics in all areas of microbiology.Presentation of research results orally and in the form of a major term paper.
MB 492 External Learning Experience. 1-6. F.S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser, the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
MB 493 Special Problems in Microbiology. 1—6. F,S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes campus facilities and resources. Contact andarrangements with prospective employers must be initiated by student andapproved by a faculty adviser, the prospective employer, the departmentalteaching coordinator and the academic dean prior to the experience.
MB 495 Special Topics in Microbiology. 1-3. F,S. Sum. Offered as neededto present materials not normally available in regular course offerings or foroffering of new courses on a trial basis.

MARINE, EARTH, AND
ATMOSPHERIC SCIENCES

MEA 100 Earth System Science: Exploring the Connections. 4(3-2—0) .S. Freq: Competence in high school algebra and chemistry. An introduction tothe processes of and linkages among major components of planet Earth.
’7A:

Geosphere, hydrosphere, atmosphere, biosphere as dynamic and interdependentsystems. Influence of human activity on earth systems. Optional weekend fieldtrip.
MEA 101 Geology I: Physical. 3(3-0-0) . F.S.Smn. Coreq: Recommendedthat MEA 110 be taken concurrently. Systematic consideration of processesoperating on and below the earth's surface and the resulting features oflandscape, earth structures, and earth materials. Occun‘ences and utilization ofthe earth's physical resources.
MEA 110 Geology I Laboratory. [(05-0) . F.S.Sum. Coreq: MEA 101.Scientific methodology applied to the study of common rock-forming minerals.common rocks, topographic maps, geologic structures and geological maps.Field trips.
IVIEA 120 The Dinosaurian World. 3(3—0—0) . F. Evolution and ecology ofdinosaurs related to broader features of Earth history, including plate tectonics,paleoclirnatology, mass extinction and the long—term effects of natural selection.
NIEA 121 The Dinosaurian World Lab. 1(0-2-0) . F. Coreq: MEA 120.Companion to lecture course on $The Dinosaurian World.$ Adaptivesignificance of osteological characteristics, ecological correlates of body weightand physical environmental variables, and concepts relating to natural selection,fitness, biodiversity and changes in the planetary environment on various timescales. Discussion, specimen demonstrations and problem solving.
MEA 130 Introduction to Weather and Climate. 3(3—0-0) . F.S. Freq:For Non-Majors. Explores the structure, physical causes. and climatology ofweather systems including the jet streams, mid—latitude cyclones. hurricanes.thunderstorms, and tomadoes. Clouds and precipitation, air pollution. climatemodification, optical effects (rainbows, halos) and weather instruments.Weather systems and forecasting techniques are illustrated through dailyweather map discussions.
NIEA 135 Introduction to Weather and Climate Laboratory. [(0-2-0) .F.S. Coreq: MEA 130. Experiments include effects of air pressure change ontemperature and density (gas law); measurement of atmospheric moisture;formation of clouds and hail; effects of variable solar heating. Graphicaldisplay and interpretation of data; weather instruments and observations;weather map analysis; forecasting principles.
NIEA 140 Natural Hazards and Global Change. 3(3-0—0) . The science ofnatural hazards and global change: the impact on human civilization of eventsin the lithosphere, atmosphere, biosphere, and hydrosphere (e.g., earthquakes.hurricanes, red tides, and floods), and the impact of humans on the globalenvironment (e.g., global warming).
MEA 150 Environmental Issues in Water Resources. 4(3-3-0) . F. Thescience of current environmental concerns, particularly those related to waterresources. Major topics include weather and climate, natural resource cycles.resource depletion and contamination, societal impacts. Scientific aspects ofenvironmental issues. Required field trips.
MEA 200 Introduction to Oceanography. 3(3—0-0) . F.S. Freq: Highschool physics, chemistry, algebra, trigonometry and biology. The ocean as apart of our environment including interactions between atmosphere and ocean,ocean circulation, physical and chemical properties of sea water. marinegeology and marine biology.
MEA 202 Geology 11: Historical. 5(3—0-0) . S. Freq: MEA 101. Coreq:Recommended that MEA 211 be taken concurrently. The second semester of thebasic introductory sequence in geology. Utilization of the principles of geologyto reconstruct and understand the earth's history. Geologic events that causemodification of the earth's crust. emphasizing North America. History of lifeand the environmental significance of changes in animal and plant life throughgeologic time.
NIEA 210 Oceanography Lab. [(03-0) . F.S. Coreq: MEA 200.Complements the lecture course in Oceanography. Numerous demonstrationsand resource materials visualize basic oceanographic concepts such asgeological processes operating in the marine realm, the chemical properties ofseawater, oceanic circulation, tides and waves, as well as processes affecting thebiology of the oceans.
MEA 211 Geology 11 Laboratory. [(0-2-0) . Coreq: MEA 202.Reconstruction and interpretation of events in the history of the earth.Interpretation of sedimentary rocks, construction and interpretation ofgeological maps, identification of fossil organisms and utilization of fossils inthe reconstruction of earth history.



MEA 213 Fundamentals of Meteorology. 2(1-2-0) . F. Coreq: MA 141.Introduction to the discipline of and opportunities in meteorology. atmosphericvertical structure. motion. and pressure systems. jet streams; global circulation;air masses and fronts; mid-latitude cyclone structure and evolution.
MEA 214 Fundamentals of Meteorology II. 2(1-2-0) . S. Freq: MEA 213.Introduction to moisture variables. adiabatic processes. thermodynamicdiagrams. stability. clouds and precipitation. thunderstorms. tornadoes. andhurricanes. air pollution. global climate change. ozone hole.
MEA (Z0) 220 Marine Biology. 3(3-0-0) . S. Freq: MEA 200 or BIO 181.Introduction to marine plants and animals. their adaptations to life in the sea andecological interactions in selected marine environments (e.g. coral reefs. deepsea. salt marshes). Interactions of man with the sea: food from the seas. biologyof diving. Optional trip.
MEA 250 Introduction to Coastal Enviromnents. 3(3-0-0) . Freq: MEA200/210 or MEA 101/110. A global survey of coastal habitats. the processes thatshape these dynamic environments. and the physicochemical controls thatregulate their indigenous biological communities.
MEA 251 Introduction to Coastal Environments Laboratory. 1(0—2-0) .Coreq: MEA 250. Complements the lecture course Introduction to CoastalEnvironments (MEA 250). Experiments involving the physical. chemical andbiological processes that shape a variety of coastal environments.
MEA 268 Marine Paleontology. 4(3—2—0) . F. Freq: BIO 181. MEA 102.Evolution of marine life traced through geologic time. accenting the functionalsignificance of adaptations and the history of marine escosystems. Requiredfield trips.
MEA 300 Environmental Geology. 4(3-3-0) . Freq: MEA 101 or MEA 150or MEA 140 or SSC 200. Geologic aspects of the environment. Effects ofhumans upon or interactions with geologic processes. Geologic considerationsin land use planning. Waste disposal. water resources. and natural resources. Afield and lab oriented course with combined lecture/laboratory. Inquiry—basedlearning approach to study the basic processes of environmental geology anddevelop research skills. Required field trips.
MEA 311 The Global Atmosphere. 3(3-0—0) . F. Freq: FY 205 or 211 &MA 141. Coreq: MEA 213 & 313. Physical basis for weather and climate.Regional and global climate change; earth-sun relationships; solar energyincident to and modified by the atmosphere; terrestrial radiation; transports ofheat and water vapor; surface and global energy balance; general circulation ofthe atmosphere; climate classification.
MEA 312 Atmospheric Thermodynamics. 3(3-0—0) . S. Freq: FY 208:MEA 311. Coreq: MA 241, MEA 214 & 314. Atmospheric thermodynamics:equation of state for mixture of gases; first and second laws of thermodynamics;diabatic and adiabatic processes for dry and moist air; measurement and phasechanges of water vapor. Atmospheric statics: static stabilityof moist air;vertical acceleration.
MEA 313 Weather Measurements and Analysis I. 1(0-3-0) . F. Coreq:MEA 213 & 311. A laboratory course supplementing material in MEA 311.Solar and terrestrial radiation; atmospheric attenuation; surface energy balance;general circulation and transport of heat and water vapor; climate classification.
MEA 314 Weather Measurements and Analysis 11. 1(0-3—0) . S. Freq:MEA 311. Coreq: MEA 214 & 312. A laboratory course supplementing materialin MEA 312. Meteorological data fields and their mathematical expression;objective analysis; measurement and calculation of moisture variables: moistand dry adiabatic processes; static stability; effects of radiation and verticalmotion; vertical cross sections.
MEA (ET) 320 Fundamentals of Air Pollution. 4(3-3-0) . S. Freq: MA121 or MA 131 or MA 141. CH 201. FY 131 or FY 201 or FY 205 or FY 211.Air pollution sources. and the influence of natural and anthropoganic processeson the atmosphere. Roles of local. state and federal governments in airpollution control and importance of the Clean Air Act and it amendments.Techniques for measurement of atmosphere pollutant concentrations anddetermination of local and regional air quality. Required field trips may extendbeyond class time.
MEA (CH) 323 Earth System Chemistry. 3(3-0-0) . S. Freq: CH 201.Coreq: BIO 181 or any MEA course. Chemistry of the earth with an emphasison the interactions of the biosphere. geosphere and atmosphere. The origin and
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chemical evolution of the solar system. chemical cycles in the environment. andthe impact of man on biogeochemical processes.
MEA 369 Terrestrial Paleontology. 4(3»2-0) . S. Alt _vrs(odd). Freq: BIO181. MEA 102. Evolution of terrestrial life traced through geologic time.accenting the functional significance of adaptations and the history of terrestrialecosystems. Required field trips.
MEA 384 Paleoecology. 3(3-0-0) . F. Alt yrs(odd). Freq: MEA 268 andMEA 369. Methodologies in paleoecology. Effects of preservational bias.interpretations of the dynamics of ancient communities. and comparisons withliving communities. Required field trips.
MEA 400 Earth Systems Simulation Modeling. 4(3-3-0) . S. Freq: Seniorstanding ES,NR,MEA Majors. Conceptual ecosystems modeling. dynamics.parameterization. boundary conditions. data integration. validation. interactionsbetween sub—systems. and anthropogenic—coupling. Construction of simulationmodels using programmable blocks for quantitative simulations. Developmodeling skills and illustrate simulations of science and management questionsthrough focus on a watershed—river—coastal system (Neuse River—PamlicoSound)
lVIEA 405 Climatological Data Analysis. 3(3—0-0). S. Freq: MEA 311 andST 380. Probability and statistics applied to climatology and meteorology.Discrete and continuous probability distributions of meteorological variablesexamined. Regression analysis applied to weather forecasting. Forecastverification. Smoothng and filtering processes. Introduction to time seriesanalysis. Elementary decision theory.
MEA 410 Introduction to Mineralogy and Petrology. 4(3-3-0) . F. Freq:MEA 101. CH 101/102. Introduction to the fundamentals of mineralogy. opticalmineralogy. and igneous and metamorphic petrology. Description andidentification of minerals. using physical properties and geological associations.Optical properties of non-opaque rock—forming minerals. emphasizingpetrographic thin sections. Introduction to igneous and metamorphicenvironments and rocks. Description and classification of common crystallinerocks. Required overnight field trips; additional expenses required.
MEA 411 Marine Sediment Transport. 3(3-0—0) . F. Freq: MEA 101 orMEA 200. MA 241 . FY 201 or FY 205. Quantitative study of sediment transportin the marine environment including an introduction to fluid mechanics andsediment transport theory. Discussion of the processes and products ofsediment transport in specific marine environments from estuaries to the deepsea and interpretation of sediment transport processes from sedimentarystructures. Credit not allowed for both MEA 411 and MEA 562
lV[EA 412 Atmospheric Physics. 3(3—0—0) . S. Freq: MA 242, FY 208.Physical and analytical descriptions of atmospheric aerosols. clouds/fogs. andprecipitation processes; size distribution and sources of atmospheric aerosols;impact of aerosols on Visibility and climate; microstructure of warm and coldclouds and their interaction with solar and terrestrial radiation; collision—coalescence and ice phase mechanisms of precipitation formation; atmosphericelectricity; planned and inadvertent weather modification; weather radar;atmospheric optics.
MEA 415 Geology of Economic Mineral Deposits. 3(2—3—0) . S.Alt yrs.Freq: MEA 410, MEA 440 and 450 recommended. The nature. geologic settingand geographic distribution of economic mineral deposits. Topics include bothmetallic and industrial minerals and the various geologic processes that work toproduce them. Laboratory work with economic mineral suites from famousmining districts of the world. Two to three weekend field trips required.
NIEA 417 Geology of Fossil Fuel Deposits. 3(3-0—0) . Freq: MEA 410 orMEA 450. MEA 451. FY 211 or FY 205. Introduction to applications ofgeological and geophysical principles in the exploration. evaluation andexploitation of the earth's fossil energy resources.
MEA 421 Atmospheric Dynamics 1. 3(3»1-0) . F. Freq: MA 242. PY 208.MEA 312. MEA 314. Meteorological applications of fluid kinematics:divergence. vorticity. deformation. advection. mass continuity and verticalmotion. Atmospheric dynamics: the equation of motion on a rotating earth;component equations in Cartesian. polar-sphericaland pressure coordinates.Scale analysis and simplifications. Cases of horizontal flow: geostrophic andgradient wind. ageostrophy and acceleration; thermal wind and vorticity.
lV[EA 422 Atmospheric Dynamics II. 3(3—1-0) . S. Freq: MEA 421.Vorticity and potential vorticity equations; dynamics of synoptic—scale motions;quasi—geostrophic theory; atmospheric waves including shallow water. internalgravity. inertia—gravity. and Rossby waves; finite difference methods; numerical



weather prediction; atmospheric instabilities including static. Kelvin—Helmholtz.inertial. symmetric. barotropic. and baroclinic instabilities.
MEA 430 Scientific Concepts and Global Problems. 3(3-0-0) . F.S. Preq;Sophomore standing. Major problems facing human population caused byconflict between its growth. its consumption and the earth's finite environment.Focus on scientific concepts and dynamics governing these problems. theirinterrelationships. their causes. and their consequences. Participatory learningthrough group discussions and student—initiated research.
MEA 433 Forensic Geology. 4(3-2-0) . S. Preq: MEA 101. Application ofgeology to crime investigation. ranging from violent crime to fraud and liabilityin property management. Role of a geologist as expert witness. Application ofanalytical techniques. e.g.. petrographic microscopy. trace—element analysis.remote sensing. digital mapping. and image analysis. Tour of the SBI lab and acertified gemology lab. Identification of art fraud by pigment analysis and acorresponding tour of the NC Museum of Art.
MEA (CE) 435 Engineering Geology. 3(3-0—0) . S. Preq: MEA 101 andJunior standing in Colleges of Agriculture and Life Sciences, Engineering.Natural Resources, Physical and Mathematical Sciences or Textiles.Application of both geology and geotechnical engineering to engineeringprojects. Illustrations of relevant nlaterials properties and techniques utilized indescribing subsurface conditions.
MEA 440 Igneous and Metamorphic Petrology. 4(3-3-0) . S. Preq: MEA410. The study of rocks formed by the crystallization of magmas (igneous) andby the recrystallization of existing rocks (metamorphic). with emphasis onwhole—rock and mineral compositions. classification. petrography. hand—sampleand thin-section identification. and the rock origins in terms of magma genesisand emplacement and tectonics. Field trips are required.
NIEA 443 Weather Analysis and Forecasting I. 4(1-3-2) . F. Preq: MEA421. Analysis and forecasting of mid-latitude weather systems with emphasis onsimplified models and methods. Barotropic model. Rossby waves; baroclinicstructure. upper-level wave evolution. forecasting; surface cyclone evolution.Sutcliffe—Petterssen model. Numerical computation methods; numericalweather prediction and operational models. subjective and objective analysis ofmeteorological fields,
NIEA 444 Weather Analysis and Forecasting II. 4(3-3-1) . S. Preq: MEA443. Analysis and forecasting of mid-latitude weather systems with emphasis onsimplified models and methods. Barotropic model. Rossby waves. baroclinicstructure. upper-level wave evolution. forecasting; surface cyclone evolution.Sutcliffe—Petterssen model. Numerical computation methods. numericalweather prediction and operational models. subjective and objective analysis ofmeteorological fields.
MEA (20) 449 Principles of Biological Oceanography. 3(3-0-0) . F.Preq: BIO 181. Biological productivity and trophic relationships in plankton.nekton and benthos; community ecology of selected habitats (estuaries.intertidal zones. coral reefs. deep sea); and adaptation of organisms to themarine environment. Credit is not allowed for both MEAtZO)449 andMEAtZO)549
MEA 450 Introductory Sedimentary Petrology/Stratigraphy. 4(3—3—0) .S. Freq: MEA 410. Properties. classification. geologic occurrences. and originof minerals and rocks formed by physical. chemical. and biologic processes atand near the earth's surface. Principles of division of stratified terrains intonatural units. correlation of strata. interpretation of depositional environmentsand facies. Required field trips.
MEA 451 Structural Geology. 4(3-3-0) . F. Preq: MEA 410. Basicprinciples of geometric. kinematic and dynamic analysis as applied to fractures.shear zones. folds. and fabrics of deformed rock bodies. Considers both brittleand ductile realms of the crust fi‘om microscale to regional tectonics. Requiredovernight field trips.
MEA 454 Marine Physical-Biological Interactions. 3(3-0—0) . S(Alt. yrs.even). Preq: MEA 460 and MEA/ZO 449. Space-time relationships betweenphysics and biology; influence of Reynolds Number on aquatic life style;aspects of physical and biological mathematical modeling; influence of biologyon physical phenomena; influence of static physical/chemical properties onbiology; influence of dynamic physical phenomena (turbulence. waves andadvection) on biology within the water column and its boundaries. Credit is notallowed for both MEA454 and 554
MEA 455 Micrometeorology. 3(3—0—0) . F. Preq: MEA 422 or MAE 308.Energy budget near the earth's surface; soil temperatures and heat transfer; air
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temperature. humidity. and wind distribution in the planetary boundary layer;fundamentals of viscous flows and turbulence; semiempirical theories ofturbulence; exchanges of momentum. heat and moisture in the atmosphericsurface layer; air modification due to changes in surface properties; agriculturaland forest micrometeorology.
NIEA 459 Field Investigation of Coastal Processes. 5(3-5-0) . Freq: MEA250 and MEA 25]. Coastal zone processes and dynamics with emphasis on theforcing factors that regulate changing coastal landforms. the ecology andphysicochemical character of coastal ocean water—masses. seabed morphologies.landscape academes. etc. Field observations and field techniques will beemphasized in tidal—freshwater coastal wetlands. estuaries. barrier island. tidalinlets. continental shelves and shelf—margin habitats. Additional feeds required.
MEA 460 Principles of Physical Oceanography. 3(3—0—0) . F. Preq; MA242. Coreq: PY 203 or PY 208. Introduction to principles and practices ofphysical oceanography. Equation of state of seawater; energy transfer to theocean by thermal. radiative and mechanical processes; the heat budget; oceanicdensity distribution; oceanic boundary conditions; conservations equation; air—sea interaction; global fluxes and general description of major ocean currents.Credit is not allowed for both MEA 460 and MEA 540
lVIEA 461 Undergraduate Cruise Experience. 1(1-0-0) . F.S. Coreq: MEA200 or MEA 220. Broad exposure to planning and execution of oceanographicresearch operations. including demonstration of techniques and equipmentregularly used aboard ships and familiarization with acquisition and processingof oceanographic data via preparation for and participation in a demonstrationcruise under the guidance of NCSU oceanography faculty members.
lVIEA 462 Observational Methods and Data Analysis in Marine Physics.3(2»2-0) . Preq: MEA 460. Practical experience in the observational techniquesused by physical oceanographers. Basic instrumentation described. emphasizingprinciples rather than detailed descriptions. Both direct and indirect techniquesused to define the three—dimensionalcirculation of the ocean as a function oftime.
MEA (PY) 463 Fluid Physics. 5(3-1-0) . Preq: MA 341 and FY 208.Derivation of the basic equations governing fluid motion in a rotatingcoordinate system. Equations include conservation of mass or the continuityequation. the momentum equations. the thermodynamic energy equation. andthe vorticity equation. Application to simplified oceanic flows which includesurface gravity waves. inertial motion. geostrophic motion. Ekman dynamics.and vorticity dynamics. Credit is not allowed for both MEA 463 and MEA 700
MEA 464 Ocean Circulation Systems. 3(3-0-0) . S. Preq: PY(MEA) 463.Dynamical processes governing ocean circulation. Driving of ocean currents bythe atmosphere. currents on a rotating spherical earth. Mid—ocean gyre. westernboundary currents. equatorial current systems. and polar circulation. Currents incoastal regions and shallow—water processes.
MEA 465 Geologic Field Camp 1. 4(0-0-0) . Sum. Preq: MEA 440, MEA450, MEA 451. Coreq: MEA 465 and MEA 466. Geological field instrumentsand techniques. Geological field mapping of various geologic structures andterrains within areas of little deformed sedimentary strata. Additional feesrequired. First part of six weeks out—of—state summer field camp.
MEA 467 Marine Meteorology. 3(3-0-0) . S. Preq: MEA 422 or MEA 460.Basic equation and concepts. Review of ocean and atmospheric circulations.Ocean mixed layer. air—sea interaction and coastal ocean and meteorologicalprocesses. marine boundary layer and cloud processes.
MEA 468 Invertebrate Paleontology and Biostratigraphy. 4(3-3-0) . F.Preq: MEA 102 and MEA III. or 20 402. Study of fossil invertebrates andtheir applications to problems and concepts of paleoecology. correlation ofstrata. evolution and broader concepts of earth history. Required field trips.
MEA 469 Ecology of coastal Resources. 3(3-0-0) . S. Freq: MEA 250.MEA 220. Antln‘opogenic impacts on estuarine and coastal marine ecosystems.Survey of basic biological. physical. chemical and geological mechanismsunderlying habitat—specific functioning. followed by discussion. in—classpresentation. and critique of real and hypothetical case studies involvinganthropogenic impacts.
NIEA 470 Introduction to Geophysics. 3(3»0-0) . S.(ALT). Preq: PY 208or 212. Structure of the earth. a dynamic and evolving entity. as inferred fromseismology. gravity. magnetism and heat flow. Geodynamic processesresponsible for continental drift; plate tectonic theory; regional geophysics ofselected areas.



MEA 471 Exploration and Engineering Geophysics. 3(3-0-0) . S.(ALT).Freq: PY 208. Geophysical methods applied to exploring the earth's shallowsub—surface. Principles of gravity. magnetic. electrical. and seismic explorationsurveys. Planning. conducting. and interpreting geophysical surveys.
MEA (CH) 473 Principles of Chemical Oceanography. 3(3-0-0) . F.Freq: CH 201. Chemical processes controlling the composition of oceans.including discussions of chemical equilibria. biological cycling of nutrients anduse of chemical tracers in marine environment; consideration of origin andchemical history of oceans. Creditis not allowed for both MEA 473 and MEA573
MEA (CE) 479 Air Quality. 3(3-0-0) . S. Freq: CE 373. CE 382: or CHE311(CHE Majors): or MEA 421 (MEA Majors). Coreq: ST 370 ,' ST 380 (MEAMajors). Introduction to: risk assessment. health effects. and regulation of airpollutants; air pollution statistics; estimation of emissions; air qualitymeteorology; dispersion modeling for non—reactive pollutants; chemistry andmodels for tropospheric ozone formation; aqueous—phase chemistry. includingthe $acid rain: problem; integrated assessment of air quality problems; and thefundamentals and practical aspects of commonly used air quality models. Creditis allowed only for one of CE/MEA 479 or CE/MEA 579
MEA 481 Principles of Geomorphology. 3 3-2-0) . Freq: MEA 101 andMEA 110. Landforms and the processes responsible for their origin. Emphasison the geologic principles involved in interpreting the origin and evolution ofvarious landforms. and discussion of North American geomorphic process.
MEA 485 Introduction to Hydrogeology. 3(3—0—0) . F, Alt.Yr.(Even).Freq: MEA 101, MA 242, CH 201, and FY 20]. FY 205, or FY 21]. Basicscience of groundwater flow in geological media. Saturated and unsaturatedflow. Darcy's equation. heterogeneity and anisotrophy. flownets. storageproperties of geological materials. effective stress. equations for steady andunsteady flow. recharge. groundwater exchange with surface water.groundwater flow to pumping wells. estimation of hydraulic properties ofaquifers. contaminant plumes and chemical transport in groundwater.
MEA 491 Seminar on Selected Geologic Topics. 2(2-0-0) . F. Freq:Senior standing in GYS. GYA. 0r GPY. Study and discussion of selected topicsfrom the geological literature, Preparation of a major library research paper.
MEA 493 Special Topics in MEAS. [-6. ES. Freq: Deparnnentalapproval required. Directed individual study or experimental course offering.
MEA 495 Senior Seminar in the Marine Sciences. 1(1-0-0) . F.Discussions of selected topics from the marine literature. Marine scientistsfrom the public and private sectors introduce students to career options.Strategies for finding jobs and graduate programs are presented.
MEA 498 Internship in MEAS. 1—6. F.S,Snm. Awards academic credit forlearning that occurs during internships. Requires daily journal and writtensummary report. Successful completion of the course based on review ofsummary report by an MEAS faculty. who shall be identified by thestudentprior to the internship.MEAS majors only.

ILITARY SCIENCE

Transportation expenses may be incurred.

MS 101 Introduction to Leadership and Values 1. [(1—1-0) . F. Freq:Freshman standing or Sophomore standing. This course introduces students tofundamental components of service as an officer in the United State Army.Initial lessons form building blocks of progressive lessons in values. fitness.leadership and officership. Classroom instruction includes$life skills$including physical and mental fitness. communication theory. and interpersonalrelationships. Upon completion. students will be prepared to receive morecomplex leadership instruction.
MS 102 Basic Military Leadership. 1(1-1-0) . F. S. Familiarizes studentswith the fundamentals of map reading. land navigation techniques. small unittactics and leadership. personal goal setting. Army Leadership and values.ethical decision making as well as Army basics.
MS 106 Map Reading. -0) . S. Freq: Freshman standing orSophomore standing. Basic map reading techniques: determination of presentlocation through the use of intersection and resection procedures; informationfor outdoor activities. ranging from competitive orienteering to occasionalbackpacking.
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MS 201 Intermediate Leadership Theory 1. 2(2-1-0) . F. Instruction isorientated on communication and leadership theory using practical exercise toapply communications and leadership concepts. Critical $life skills$ and theirrelevance to success in the Army are stressed. Upon completion of this course.students will understand fundamental principles of leadership. and be preparedto intensity practical application in subsequent coursework.
MS 202 Intermediate Leadership Theory 11. 2(2-1-0) . S. Freq: MS 101.This course focuses on the purpose. roles. and obligations of commissionedofficers. Coursework will include origins of Army institutional values andpractical application in decision making and leadership. Upon completion ofthis course. studentswill possess and understanding of leadership andofficership. demonstrate the ability to apply these skills. and be prepared for theAdvanced Military Science Program.
MS 295 Special Topics in Military Leadership. 3(3-0-2) .F,S,SUMI,SUM2. Intensive supervised study in applied military leadership andmanagement in an organization or historically applied scenario. Departmentalapproval required.
MS 301 Military Leadership and Training Management. 3(2—3—0) . F.Freq: ROTC advanced course cadet. Organizational leadership and processes inthe Army; leadership activities and key management functions. Managementand conduct of group training activities.
MS 302 Intermediate Small Unit Tactics. 3(2—3—0) . S. Freq: ROTCadvanced course cadets. Planning. organizing and executing military operationsat the squad and platoon level. Focus on the leader's actions. map reading. andnavigation.
MS 401 Advanced Military Science - Leadership and SystemsManagement. 3(3-2-0) . F. Freq: MS 301. MS 502. A course designed tofamiliarize the student with the fundamentals of staff operations and procedures.military correspondence. and the US. Army training management system. Alsoincluded are the Officer Personnel Management and Officer Evaluation Reportsystems (OPMS/OER). the Army logistics system. mobilization anddeployment. and intelligence/electronic warfare.
MS 402 Advanced Military Science - Military Justice, Ethics andProfessionalism. 3(3-2-0) . S. Freq: MS 401. The role of military justice. theUniform Code of Military Justice (UCMJ) and the procedures foraccomplishing certain legal actions. Ethics and professionalism of the officercorps. Also included are counseling techniques and continued preparation forthe transition fi‘om cadet to commissioned officer. Emphasis on studentinteraction and small group exercise practical application.
MS 495 Special Topics in Military Science. 3(2-0-2) . F.S,SUMI,SUM2.Individualized readings/research of Company Command level issues andimplementation of the Uniform Code of Military Justice. DOD Policies. andadditional duties required of company grade officers. Departmental approvalrequired—advanced course students only.

MATERIALS SCIENCE AND
ENGINEERING

MSE 200 Mechanical Properties of Structural Materials. 3(3-0-2) .F.S.Sum. Freq: CH 101. An introduction to the atomic and grain structure ofstructural materials emphasizing the mechanical properties. Effects ofmechanical and heat treatments on structure and properties. Fatigue and creepof materials. fracture toughness. mechanical and non—destructive evaluation.effects of environment. Design considerations. characteristics of metals.ceramics. polymers and composites. Not for Materials majors
MSE 201 Structure and Properties of Engineering Materials. 3(3-0-2) .F.S. Freq: CH 101. Introduction to the fundamental physical principlesgoverning the structure and constitution of metallic and nonmetallic materialsand the relationships among these principles and the mechanical. physical andchemical properties of engineering materials.
MSE (BME) 203 Introduction to the Materials Science of Biomaterials.3(3-0-0) . F. Freq: C— or better in CH 101. CH 102 and FY 205. This courseintroduces fundamental physical principles governing the structure. processing.properties and performance of metallic. ceramic and polymeric materials.Relationships are developed defining how mechanical. physical and chemicalproperties are controlled by microstructure and chemistry. Material failure



modes are develped with an emphasis on biocompatibility and theapplications/performance of materials in the human body. Basic aspects ofmaterial biocompatibility are presented. leading into studies of the current andfuture applications of biomaterials.
MSE 210 Materials Characterization Laboratory. 2(1-3-0) . S. Coreq:MSE 201. Concepts and applications of basic materials characterizationtechniques. including diffraction. microscopy (optical and electron). thermalanalysis. mechanical testing techniques. and spectroscopic analysis of materials.
MSE 230 The Impact of Materials on Civilization. 3(3-0-0) . S.Exploration of the role of materials in the development of modern industrialcivilizations by putting technology into a historical context and examining theadvances made possible by innovations with materials starting with the Stoneage. Basic concepts in materials science and engineering which focus on therelationship between processing. structure. properties and performance.Material classes covered include metals. ceramics. polymers. composites andsemiconductors.MSE 301 Equilibrium and Rate Processes. 3(3—0—0) . S. Freq: MA 241.Coreq: MSE 201. Review of classical thermodynamics and thermodynamicrelationships. Use of statistical methods of describe entropy and otherthermodynamic properties. Description of vapor—. liquid—. and solid—phaseequilibrium in unary and other multicomponent material systems. Treatment ofideal and nonideal solution behavior in inorganic alloys and organic polymers.Application of gas—phase reaction kinetics and identification of the criteriarequired for reaction equilbria.
MSE 310 Computer Applications for Materials Engineering. 2(1—3—0) .F. Computer applications for processing and analyzing materials data andperforming materials design and modeling calculations.
MSE 321 Phase Transformations and Diffusion. 3(3-0-0) . S. Freq: MSE330. Types. mechanisms. and kinetics of solid state phase transformations arepresented with selected applications of solid state transformations. Mechanismsof diffusion and techniques for diffusion calculations,
MSE 324 Polymer Characterization Laboratory. I(0.50-I.50-0) . F.Coreq: MSE 425. Laboratory experiments designed to illustrate the preparationand characterization of polymer materials. including: polymer synthesis.molecular weight measurement. microscopic examination. thermal properties.mechanical properties. and permeability.
MSE 330 Crystal Chemistry and Phase Equilibria. 3(3-0-0) . F. Freq:MSE 30]. Structure of engineering materials from electronic to atomic andcrystallographic considerations. Structural imperfections and their effects onproperties. Applications of thermodynamic principles to the construction anduse of phase diagrams in materials systems. Development of and correlation ofmicrostructure with phase diagrams.
MSE 331 Electronic Properties of Materials. 3(3—0-0) . S. Freq: FY 208.Coreq: MSE 333. Treatment of the role of electrons and electron energy (band)structures in determining the fundamental properties of materials— electrical.magnetic. optical. and thermal. Introduction to quantum mechanics; Brillouinzones; band structures. Theoretical and phenomenological basis of eachproperty as manifested in various classes of materials; examples anddemonstrations of technological applications.
MSE 333 Electronic Properties Laboratory. 1(0-3—0) . S. Freq: MSE 330.Coreq: MSE 33]. Laboratory experiments demonstrating major electronicproperties of all classes of materials; electrical conduction (temperature anddefect dependence); characterization of semiconductors; optical measurementsand characterization; magnetic behaviorand properties; electron beamtechniques used to characterize devices.
MSE 350 Mechanical Properties of Materials 1. 3(3-0-0) . Freq: MA 341 .Covers fundamental topics in stress analysis and mechanics of materialsincluding statics and structures. elasticity. plasticity. fracture. fatigue. testingmethods. and engineering applications.
MSE (MAT, NE) 409 Nuclear Materials. 3(3-0-0) . F. Freq: MSE 20].Properties and selection of materials for optimum design of nuclear steamsystems. Implications of radiation damage to reactor materials and materialproblems in nuclear engineering. Overview of nuclear steam systems. crystalstructure and defects.dislocation theory. mechanical properties. radiationdamage. hardening and embrittlement due to radiation exposure and problemsconcerned with fission and fusion materials.
MSE 423 Introduction to Materials Engineering Design. 3(3—0—0) . F.Freq: Senior standing in MSE. Coreq: MSE 431. MSET430. Materials selection
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in engineering design involving lecture. cooperative and problem based learningtechniques. Course stresses creative thinking. problem solving methodology.interdependence of design with analysis and evaluation. teamwork andsharpening of communication skills. Real industrial problems are introducedlater which are analyzed by student teams. Well developed proposals aresubmitted to sponsors which define future work under MAT 424.
MSE 424 Materials Science and Engineering Design Project. 3(1-6-0) .S. Freq: MSE 423. Design project in materials science and engineeringrequiring problem definition and analysis. synthesis. and presentation of adesigned solution. Students work in groups with a faculty adviser on problemssubmitted by local industrial sponsors or emerging research issues that representthe major specialty areas including ceramics. metals. polymers. or electronicmaterials.
MSE 425 Introduction to Polymeric Materials. 3(3—0-0) . Freq: CH 220.Coreq: MSE 324. Covers fundamental concepts in polymer science. engineeringand design including molecular weight distributions. polymer physicalstructure. morphology. crystalline and amorphous polymers. structure—propertyrelationships. viscoelasticity. and rubber elasticity.
MSE 430 Physical Metallurgy Laboratory. 1(0—3-0) . F. Coreq: MSE 431.Selected microstructures in ferrous and non—ferrous metals are examined usingoptical and scanning electron microscopy and interpreted. Mechanicalproperties measurements are made on some of the same alloys in order todevelop structure—property relationships.
MSE 431 Physical Metallurgy I. 3(3-0-0) . F. Freq: MSE 321, MSE 450.Coreq: MSE 430. Application and design of selected metals and alloys in atheoretical and practical context. Relationships between mechanical behaviorand alloy chemistry. microstructure. and processing, Corrosion resistance;fatigue failure; creep; brittle fracture. Design of specific microstructures.
MSE 434 Ceramic Engineering Laboratory. 1(0-3-0) . S. Coreq: MSE435. Ceramics are processed and examined in the laboratory. Topics includesintering. grain growth. mechanical properties and design using brittle materialsand various characterization techniques relating processing to the developmentof microstructures and properties.
MSE 435 Physical Ceramics. 3(3-0—0) . S. Freq: MSE 201. Coreq: MSE321. MSE 434. Physical and chemical nature of classical and modern ceramicmaterials. Emphasis on crystal structures. defect structures and microstructures.and their collective effects on thermal. mechanical and electrical properties,
MSE 440 Processing of Metallic Materials. 3(3—0—0) . F. Freq: MSE 321.MSE 450. Coreq: MSE 431. Fundamental concepts of solidification and theirapplication to foundry and welding practices; metal forming concepts applied toforging. rolling. extrusion. drawing. and sheet forming operations; machiningmechanisms and methods; powder metallurgy;advanced processing methodsincluding rapid solidification and mechanical alloying. Credit for both MSE 440and MSE 540 is not allowed
MSE 445 Ceramic Processing. 3(2—3-0) . Freq: MSE 434, MSE 435.Ceramic processing of powders includes powder synthesis. characterization.mixing. and size reduction. Theoretical aspects include particle packing.particles in suspension. and some aspects of surface chemistry. Formingmethods include compaction. casting. and extrusion. Firing and sintering areexamined. Credit for both MSE 445 and MSE 545 is not allowed
MSE 450 Mechanical Properties of Materials II. 3(3-0—0) . Freq: MSE350. Plastic flow. fracture and/or failure phenomenon in solids are treated interms of fundamental deformation mechanisms with emphasis on the role ofcrystal defects and microstructure. Tensile. creep and fatigue modes ofdeformation are included. along with design considerations and applications in—practice
MSE (CI-IE) 455 Polymer Technology and Engineering. 3(3-0-0) . F.Freq: MSE 425. This course will cover commercial polymers. polymer blendsand miscibility. dynamic mechanical behavior. Boltzmann superpositionprinciple. ultimate properties of polymers. polymer rheology and processing.recycling and design and selection of polymeric materials. Guest instructorsfrom industry will give presentations on contemporary topics in polymertechnology and engineering. Field trips are required.
MSE 460 Microelectronic Materials. 3(3-0-0) . Freq: MSE 331. Processesand characterization techniques relevant to microelectronic materials scienceand technology. Boule growth. wafer preparation. oxidation. epitaxial growth.doping techniques. metallization. and device applications of elemental andcompound semiconductors. Electrical. structural and chemical characterization



of semiconductors is included as well as materials considerations relevant todevice fabrication. Credit for both MSE 460 and MSE 560 is not allowed
MSE 490 Special Topics in Materials Engineering. [-4. Freq: Consent ofInstructor. Offered as needed for the development of new courses in materialsengineering. including areas such as metals. ceramics. polymers. ormicroelectronic materials.
MSE 491 Materials Engineering Seminar. 1(1-0-0) . Freq: Seniorstanding. Survey of topics relevant to job placement for seniors including:resumes. career opportunities. writing and speaking skills. and interview skills.Written and oral presentations by students. presentations by faculty and guests.practice interviews.and critiques.
MSE 495 Materials Engineering Projects. [—6. F.S. Freq: Junior standingor Senior standing, Departmental approval required. Application ofengineering principles to a specific materials engineering project by a student orsmall group of students under supervision of a faculty member. A written reportrequired.

MEDICAL TEXTILES
MT 105 Introduction to Medical Textiles. 3(3—0-0) . F. Coreq: CH 101and MA 131 or MA 141. Introduction to the structures and methods ofproduction of polymers. fiers. yarns and farics used in medical applications.Survey of the performance requirements of current medical textiles andhealthcare products used in health centers. as surgical implants and as consumerproducts. Overview of the structure. organization and integration of the medicaltextile. medical device and pharmaceutical industries within the healthcaresector. Credit not allowed if previous credit for TT 105
MT 323 Introduction to Theory and Practice of Medical Fiber andYarn Formation. 3(3-0-0) . F. Freq: FY 21] or FY 205. FCC 203 or CH 221.Introduction to the manufacture of fibers and filament yarns used in medicaltextiles. It includes the flow behavior of polymeric materials as it relates tofiber formation. It also includes the application of fiber forming theories tosynthetic and biopolymeric fibers used in medical textiles. The commonmethods of yarn manufacture are introduced.
MT 366 Biotextile Product Development. 3(3-0-0) . F. Freq: MT105 orFCC105. MT323. FCC203 or CH22I. Z0160. FY205 or FY21]. Biotextileproduct development of surgical implants designed for the repair andreplacement of tissues in cardiovascular. wound healing. orthopedic. dental andtissue engineering applications. Mechanical. physical. chemical. surface andbiological properties including cell/biotextile interactions of fibers and fibrousstructures will be reviewed. Bioresorbable polymers. drug delivery systems.fiber reinforced composites. and strategies for surface modification andbiorecognition will be reviewed in the light of material selection and structuraldesign. Credit for TE 366 and TE 466 is not allowed.
MT 381 Medical Textile and the Regulatory Enviromnent. 3(3—0—0) . S.Freq: Junior standing. The course will focus on the legal and regulatoryenvironment as it impacts the design. manufacture. marketing and distributionof medical textiles and healthcare products. Fundamentals of legal theory.contract law. intellectual property. licensing. product liability and the Food andDrug Administration will be covered. providing the student with the ability torecognize and understand the legal issues involved with the medical textilesupply chain.
MT 386 Medical Textiles Supply Network. 3(3-0—0) . F. Freq: MT 105.TMS 210 or (TT 221 and TT 252). TAM 380, 20 160. Study of the supplysystem for medical textiles and healthcare products among organizations andfirms. including information requirements that are exchanged betweenproducers. manufacturers. distributors. retailers. clinicians. institutional andindividual users. Consideration of the market system. product pricing. channelsto market. product lead times and the role of product managers. Modeling andsimulation of supply networks will also be studied. Credit cannot be given forboth MT 386 andTAM 486
MT 432 Biotextiles Evaluation. 3(2-2-0) . S. Freq: MT 323. Z0 I60.Coreq: MT 366 or TE 466. Evaluation of the performance of biotextiles andmedical polymers in biological and microbiological environments. with anemphasis on in vitro and in vivo techniques for testing the biocompatibility andbiostability of implantable biomedical products. Related issues will deal withquality assurance systems. inspection and sampling plans. ISO certification.good manufacturing practices. reference materials and organisms. and the use ofaccelerated tests and animal trials so as to meet regulatory requirements.
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MT 435 Evaluation of Medical and Protective Textiles. 3(3-0-0) . S.Freq: Senior standing. TMS 211 . FY 21] or FY 205. Scientific principles andpractices involved in the testing and qualification of the protection and comfortperformance of medical and protective clothing.
MT 452 Formation, Structure and Assembly of Medical TextileProducts. 3(2—3-0) . F. Freq: MT 323. TMS 210 or (TT 221 and TT 252). FY208 or FY 212. Braiding. weaving. knitting and nonwoven technologies in thedesign. patterning. formation and assembly of medical textiles and healthcareproducts. Specialized laminating. finishing joining. cleaning and sterilizingtechniques for conversion of textile structures into medical products.Structure/property relationships in terms of physical. chemical and biologicalperformance of medical textiles and healthcare products.
MT (PCC) 471 The Chemistry of Synthetic and Natural Bipolymers.3(3—0-0) . F. Freq: CH 220 or CH 221. Introduction to natural and syntheticbiopolymers used for biomedical applications. Goals and challenges ofbiomaterials selection for biomedical engineering. Polymer concepts ofpolymerization and characterization. Sources/synthesis. chemical and physicalproperties and degradation mechanisms are described. Polymer classes include:polysaccharides. proteins. polyesters. polyurethanes. polyanhydrides andpolyethers.
MT 482 Healthcare Product Management. 3(3—0-0) . S. Freq: MA 231 orMA 241. ST3II or ST361, MT386 0r TAM 380. Overview and analysis of theentire health care complex. the markets. the needs. and especially the use ofmedical and biotextile products to meet these needs. Study of the productdesign. production. and distribution systems for medical textiles and biotextilesand other healthcare products. Covers roles of all organizations includingdesigners. inventors. producers. buyers. consumers and users. Study ofdifferences in regulatory systems. product testing. manufacturing quality controlsystems. and distribution and tracking systems.

MUS 100 Instrumental Music. [(05-0) . F.S. Freq: Satisfactorilv passingaudition. The study and performance of instrumental music. Repertoiredependent upon instrument and level of interest and accomplishment.
MUS 101 Beginning Class Piano 1. I ( 0-3-0) . F.S. Introductory course forstudents with no previous piano experience. Music notation. chord formation.keyboard techniques. and ensemble playing. Reading and playing developedthrough folk. popular. and classical repertoire.
MUS 102 Beginning Class Piano II. [(0-3-0) . F.S. Freq: Consent ofInstructor. A continuation of MUS 101. Further development through the studyof more advanced repertoire.
MUS 110 Choral Music. 1(0-4-0) . F.S. Preq: Satisfactorily passingaudition. Study and performance of choral music by participation in VarsityMen's Glee Club (male chorus). Women's Choir. New Horizons Choir (mixedchorus). or Chamber Singers.
MUS 120 Rudiments of Music. 3(3-0-0) . F. Students with limited musicalexperience learn to read and notate music as well as sing and play a variety ofmelodies on the piano with simple chordal accompaniment. Repertoire includesmusic from classical. folk. and popular traditions.
MUS 150 Vocal Techniques. [(0-2-0) . F.S. Development and practice ofvocal techniques suitable to solo and ensemble singing in a variety of musicalstyles. both historical and contemporary.
MUS 160 Basic Conducting. 1(2-0-0) . S. Freq: Ability to read music.Development and practice of skills and techniques necessary for conducting alltypes of musical ensembles. Emphases include use of baton. basic and complexconducting patterns. left hand independence and expressivity. and score study.Opportunity to conduct student ensembles.
MUS 180 Introduction to Musical Experiences. 3(3-0-0) . F.S.Examination of western musical materials. forms. styles and history through theprimary musical experiences of composing. performing. and listening. Coursedesigned for students with no formal musical training.
MUS 200 Understanding Music. 3(3—0-0) . F.S. Music as universal humanphenomenon. Global approach to music's elements and concepts like melody.rhythm. and timbre; and how it functions in relationship to religious belief.



observation. and experience; its role in the formation. expression. andcontestation of social identity; and its expressive power in the exposition ofnarrative and drama.
MUS 201 Introduction to Music Literature 1. 3(3-0-0) . F. Survey ofWestern art music from antiquity to end of eighteenth century. Includesexamination of the art of music through discourses of philosophy (aesthetics)and anthropology (ethnomusicology). Core requirement for music minor.
MUS 202 Introduction to Music Literature II. 5(3-0—0) . S. Survey ofWestern art music from end of eighteenth century through end of twentiethcentury. Includes examination of contemporary popular genres and impact ofmedia and technology on music production and consumption. Core requirementfor music minor.
MUS 205 Introduction to Music in Western Society. 3(3-0-0) . S, Sum.Introduction to the art of music in Western society, for the general student.Focuses on the western art music tradition. including stylistic periods frommedieval to post—modern. Begins with the study of basic musical elements,formal principles and compositional techniques.
MUS 206 America's Music. 3(3-0-0) . S. Historical survey of music in theUnited States, including classical and popular. secular and religious. vocal andinstrumental music genres and styles from the 18th to llst centuries. studied inthe context of relevant social and cultural issues.
MUS (AFS) 230 Introduction to African-American Music. 3(3—0-0) . F.Comprehensive survey of African—American music in the United States fromColonial times to the. with emphasis on its unique features and contributions toAmerican culture.
MUS (AFS) 260 History of Jazz. 3(3-0-0) . Alt yrs. History of jazz and thecontributions of major artists. Emphasis of the various styles that havecontributed to this American art form. Investigation of structural forms in thejazz idiom.
MUS 300 Chamber Music Performance. [(0-4-0) . F.S. Freq:Satisfactorily passing audition. Performance of chamber music. Emphasis onchamber literature from the sixteen through the twentieth centuries written for awide variety of combinations ranging from string quartets to pieces written forspecific instruments and voices.
MUS 301 Basic Music Theory I. 3(3-0-0) . F.S. Freq: Ability to readmusic. Introduction to Music Theory for students with no academic musicalbackground. Basic elements of music through exercises in notation. eartraining. written harmony. and formal analysis. Application through study ofselected compositions from the musical literature and through creation of anoriginal composition written by each student.
MUS 302 Basic Music Theory II. 3(3—0-0) . S. Freq: MUS 301. Secondcourse in Music Theory. Musical analysis of representative works. Furtherstudy of chordal functions and orchestration technics through written exercises.Compositions. written by students.
MUS 305 Music Composition. 3(3-0-0) . Freq: MUS 301, MUS 302. Studyand creation of musical works. Emphasis on writing original music and worksimitative of conventional and contemporary musical styles.
MUS (ARS) 306 Music Composition with Computers. 3(3-0-0) . F. S,Sum. Freq: Some knowledge of music or computer science (eg. CSC 200).Survey of the theory and history of computer music. compositional algorithms.digital synthesis techniques. composition of at least one computer music work -—a computer-assisted composition for traditional instruments. a piece forcomputer music ontape. a real—time piece. or a piece that combines tape andinstrument(s).
MUS 310 Music of the 17th and 18th Centuries. 3(3-0-0) . S. Evolution ofEuropean music from 1600 to 1820. with emphasis on characteristics ofBaroque and Classical form and style. Examination of major composers andrepresentative works in light of social. political and cultural influences.
MUS 315 Music of 19th Century Europe. 3(3-0-0) . A survey of 19thcentury European music. including analysis of its texts. forms and composers.and its relations to other art forms of the period.
MUS 320 Music of the Twentieth Century. 3(3—0-0) . S.Alt. yrs. Freq:MUS 200 or MUS 202 or MUS 301. Study of Western Art Music from 1900 topresent. emphasizing significant composers. repertoire. and compositional
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procedures and trends. including traditional. atonal. serial. aleatoric. electronicand computer music.
MUS 330 Music Drama. 3(3-0-0) . F. Survey of staged musical worksspanning four centuries. Emphasis on large—scale dramatic works in the genresof opera. operetta. and musical theater. Designed for students with musicaland/or theatrical experience.
MUS 335 Choral Literature. 3(3-0-0) . F. Survey of choral literaturespanning five centuries. Emphasis on large—scale choral/orchestral masterworksin the genres of oratorio. passion. cantata. mass and requiem.
MUS 340 The Symphony Orchestra and Its Music. 3(3-0-0) . F.Alt. yrs.Freq: Any BOO-level music course. Development of the symphony orchestra as aperforming medium through study of significant works composed during the18th. 19th. and 20th centuries. Emphasis on contemporary role of conductor.
MUS 345 Keyboard History and Literature. 3(3—0-0) . F. Survey ofkeyboard history and literature from the Renaissance through the TwentiethCentury. Emphasis on significant composers. performers. social issues.aesthetics and criticism.
MUS 350 World Music I: Music of Asia. 3(3-0-0) . F. Examination ofmusic from a variety of Asian traditions including India and Pakistan. Japan andKorea. Thailand and Indonesia. Emphasis place on philosophical. social andreligious contexts from which music emerges and in which it is experiencedbynative performers and listeners. No previous formal training in music inrequired.
MUS 351 World Music II: Music of Africa and the Americas. 3(3-0—0) .S. Examination of music of sub—Saharan Africa. the African Diaspora in theNew World. and Native American traditions. Emphasis placed both ontraditional forms of musical expression and such contemporary developments as$Afri—pop$ and $World Beat.$ No previous formal training in music required.
MUS (WGS) 360 Women In Music. 3(3-0-0) . S. The role of women inmusic as patrons. teachers. composers. and performers. placing them within thesocial. economic. and political framework to which they belong. Emphasis onWestern Art Music and the role of women in popular music. No previousformal training in music is required.
MUS 390 Applied Music. 1(1-0-0) . F.S. Freq: Music Minors.Departmental approval required. Individual instruction in voice or instrumentalperformance. Includes development of technique basic to voice or instrument.as well as advancement of artistry. musicianship. and repertoire.
MUS 495 Special Topics in Music. 3(3—0-0) . F. S. Examination of selectedtopics in music.
MUS 498 Independent Study in Music. [-3. Freq: Deparunental approvalrequired. Directed independent study of selected topics for students withspecialized interests in music and/or advanced musical ability. Credit andcontent determined by faculty member in consultation with Director of Music.

NE 201 Introduction to Nuclear Engineering. 2(2-0—0) . F. Freq: MA24], FY 205. An introduction to the concepts. systems and application ofnuclear processes. Topics include radioactivity. fission. fusion. reactor concepts.biological effects of radiation. nuclear propulsion. and radioactive wastedisposal. Designed to give students a broad perspective of nuclear engineeringand an introduction to fundamentals and applications of nuclear energy.
NE 202 Radiation Sources, Interaction and Detection. 4(3-2-0) . S.Freq: FY 208. Coreq: FY 407. Introduction to nuclear energy. Topics includeradioactivity. radiation detection. interaction of radiation with matter. nuclearreactions. fission. fusion. nuclear reactors. radiation safety and protection. andlaboratory measurement of nuclear radiation.
NE 235 Nuclear Reactor Operations Training. 2(1-3-0) . F. Principles ofnuclear reactor operations. Lectures to cover basic nuclear engineering theorypertaining to fission reactor operations; laboratory sessions to provide hands ontraining with the PULSTAR nuclear reactor including facility pre—startupchecks. approach to criticality. steady state operations. and measurement ofvarious operating parameters. Qualified students may opt to enter training andstudy for the US Nuclear Regulatory Commission exam to become federally



licensed nuclear Reactor Operators. Does not count towards NE graduationrequirements
NE 301 Fundamentals of Nuclear Engineering. 4(3-2-0) . F. Freq: MA34].CSC 112. C or better in NE 202. Introductory course in nuclearengineering. Neutron physics. reactor operation. and reactor dynamics. Basicprinciples underlying the design and operation of nuclear systems. facilities andapplications, Laboratory sessions include neutron detection and measurement.reactor instrumentation. and reactivity measurements.
NE 400 Nuclear Reactor Energy Conversion. 4(3-2-0) . S. Freq: MAE301 and a C or better in NE 301. Coreq: MAE 308. Introduction to the conceptsand principles of heat generation and removal in reactor systems. Power cycles.reactor heat sources. analytic and numerical solutions to conduction problems inreactor components and fuel elements. heat transfer in reactor fuel bundles andheat exchangers. Problem sets emphasize design principles. Heat transfer labincluded. Credit will not be given for both NE 400 and NE 500.
NE 401 Reactor Analysis and Design. 4(3-2-0) . S. Freq: C or better inNE 301. Coreq: MA 40]. Elements of nuclear reactor theory for reactor coredesign and operation. Includes one—group neutron transport and multigroupdiffusion models. analytical and numerical criticality search. and fluxdistribution and calculations for homogeneous and heterogeneous reactors.slowing down and thermalization models and transient isotopics. Laboratoryobservations and correlation of reactor measurements with theory.
NE 402 Reactor Engineering. 4(3—2—0) . F. Freq: MAE 308, NE 302, NE401. A course in thermal—hydraulic design and analysis of nuclear systems.Single and two—phase flow. boiling heat transfer. modeling of fluid systems.Design constraints imposed by thermal—hydraulic considerations are discussed.A thermal—hydraulics laboratory included. Credit will not be given for both NE402 and NE 502.
NE 403 Nuclear Engineering Design Projects. 3(2-3-0) . S. Freq: NE401. NE 402. Projects in design of practical nuclear engineering systems.Preliminary designs developed by teams with advice by faculty as needed. withreports presented in oral and written form. Current and future systemsemphasized. and use of computers encouraged.
NE 404 Radiation Safety and Shielding. 3(3-0-0) . F. Freq: NE 501 witha grade of C or better or NE 419. Radiation safety and environmental aspects ofnuclear power generation. Radiation interaction. photon attenuation. shieldingtheory and design project. external and internal dose evaluation. reactoreffluents and release of radioactivity into the environment. transportation anddisposal of radioactive waste; and environmental impact of nuclear powerplants.
NE 405 Reactor Systems. 3(3—0—0) . F. Freq: NE 401. Coreq: NE 402.Nuclear power plant systems: design criteria. design parameters. andeconomics. Topics covered include: PWR. BWR. core design. primary loops.auxiliary and emergency systems; containment. reactor control and protectionsystems. accident and transient behaviors.
NE 406 Nuclear Engineering Senior Design Preparation. 1(1-0-0) . F.Preq: NE 401. Coreq: NE 402. Preliminary design phase in nuclear engineeringsystems to prepare for the final phase design. Preliminary designs developed byteams with advice of faculty. with reports presented in oral and written form.Current and future systems emphasized. and use of computers encouraged.
NE 408 Nuclear Engineering Design Project. 3(3—0—0) . S. Freq: NE 406.Projects in design of practical nuclear engineering systems. Preliminary designsdeveloped by teams with advice by faculty as needed. with reports presented inoral and written form. Current and future systems emphasized. and use ofcomputers encouraged.
NE (MAT, MSE) 409 Nuclear Materials. 3(3-0—0) . F. Freq: MAT 20].Properties and selection of materials for optimum design of nuclear steamsystems. Implications of radiation damage to reactor materials and materialproblems in nuclear engineering. Overview of nuclear steam systems. crystalstructure and defects.dislocation theory. mechanical properties. radiationdamage. hardening and embrittlement due to radiation exposure and problemsconcerned with fission and fusion materials.
NE 412 Nuclear Fuel Cycles. 3(3-0—0) . S. Freq: NE 401. Processing ofnuclear fuel with descriptions of mining. milling. conversion. enrichment.fabrication. irradiation. reprocessing. and waste disposal. In—core and out—of—core nuclear fuel management design. including objectives. constraints.decisionsand methodologies. Nuclear power plant and fuel cycle economics.
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NE (PY) 414 Electromagnetism I. 3(3-0—0) . F. Freq: FY 203 or FY 208.MA 341. First semester of a two—semester sequence. An intermediate course inelectromagnetic theory using the methods of vector calculus. Electrostatic fieldand potential. dielectrics. solution to Laplace's and Poisson's equations.magnetic fields of steady currents
NE (PY) 415 Electromagnetism II. 3(3-0-0) . S. Freq: FY 414. Acontinuation of PY 414. Electromagnetic induction. magnetic fields in matter.Maxwell's equations. wave guides. radiation.
NE 418 Nuclear Power Plant Instrumentation. 3(3-0—0) . F. Freq: ECE221 or ECE 331. Instrumentation and supporting systems required for controland protection of a nuclear power plant. Radiation measurement. processmeasurement. and reactor operating principles used to develop instrumentationrequirements and characteristics. Requirements and implementations ofinstrumentation. control and protection systems for pressurized and boilingwater reactors. Design and implementation issues include power supplies.signal transmission. redundancy and diversity. response time. and reliability.NE 419 Introduction to Nuclear Energy. 3(3—0-0) . S. Freq: FY 202 orPY 208. Electrical power generation from nuclear fission. fundamental aspectsof fission chain reaction. and reactor design. Reactor types. their static anddynamic characteristics and instrumentation. Reactor operation and safety.Nuclear fusion and fusionreactor development.Not open to majors in NuclearEngineering
NE 491 Special Topics in Nuclear Engineering. 1-4. Freq: Consent ofInstructor. Detailed coverage of special topics.

N NPROFIT STUDIES

NPS 490 Internship in Nonprofit Studies. 4(1-0-10) . S. Smn. Freq: FS203. COM 466. The ISO—hour internship provides students with the opportunityto apply the knowledge. skills. and abilities gained through their coursework inthe minor in Nonprofit Studies to a nonprofit organizational work setting. Thecourse will include a bi—weekly. two—hour seminar that focuses on careers in thenonprofit sector and nonprofit employment strategies. Students will discuss andreflect upon the service—learning themes of the minor in Nonprofit Studies asthey relate to their ongoing internship experiences. Departmental approvalrequired.
NPS 498 Capstone Seminar in Nonprofit Studies. 1(1-0-0) . F. S. Freq:PS 203. COM 466. Coreq: NPS 490. This capstone seminar integrates theknowledge. skills. and abilities gained through coursework in the minor inNonprofit Studies through class discussions and reflective writings wherestudents draw upon previous service—learning experiences to reflect onchallenges facing nonprofit leaders. Case studies and articles that focus on thethemes of the minor are used to stimulate class discussions. Nonprofit leadersserve as discussants. In addition. students complete and submit a NonprofitStudies portfolio. which documents successful achievement of programobjectives. Departmental approval required

TURAL RESOURCE

NR 100 Introduction to Natural Resources. 2(1—3-0) . F. Orientation tonatural resources management. Case study of a current natural resourcemanagement issue including biophysical. economic. social and politicaldimensions. Field experience with local natural resources issues. Careerorientation and counseling. Open to Natural Resources. Forest Management andUniversity Undesignated students only
NR 300 Natural Resource Measurements. 4(2-6-0) . S. Freq: BO360/365. CH 201/202. MA 23]. FY 2]]. SSC 200, ST 311. Theory and practiceof measuring. analyzing. and describing the characteristics of naturalecosystems. SLu‘veying and mapping. inventory of vegetation. soils. wildlifehabitat. and hydrology. Sampling. data analysis. and presentation of data. Useof geographic information systems to store. analyze. and present environmentaldata. Intensive instruction and practice in communication of technicalinformation
NR 301 Practicum for Professional Development 1. 1(1-0-0) . F. Freq:Junior standing. NR Majors. NR 100. Instruction in professional report writingand presentation. resume preparation and interview skills. professional ethicsand practices. job searchng skills; review and critique of professional seminarsand coduments from NR 501 students; preparation for summer workexperience.



NR (IDS) 303 Humans and the Environment. 3(3-0-0) . F. S.Interactions among human populations in the biophysical system and theenvironment. Emphasis on current issues. ecological principles and theirrelationships to basic biophysical processes; considers food. populationdynamics. public land and common resources. renewable natural resources.pollution. water resources. energy and non-renewable resources.
NR 350 International Sustainable Resource Use. 4(1-0—9) . Sum. Preq:Sophomore standing. Study of sustainable use of natural resources in a globaleconomy with consideration of consumption choices. sustainable productionissues. conservation of various managed landscapes. and cross culturalperspectives. Specific topics vary somewhat byyear and study location. Travelin North America in even years and to Sweden in odd years. Domestic orinternational travel overnight. Depending upon travel location. possibleadditional expense for passport. health certificate. insurance and domestic orinternational travel.
NR 360 Internship Experience. 3(0—10—0) . F,S,Smn. Preq: NR 301.Internship experience with a natural resource agency or company. Mostinternships require working and living off—campus.
NR 400 Natural Resource Management. 4(3-3-0) . S. Freq: ARE 336 andeither ST 311 or ST 350. and Senior standing. Theory and practice of integratednatural resource management. Quantitative optimization. economics ofmultiple—use. compounding and discounting. optimal rotations. linearprogramming. Public and private management case studies and team projects.
NR 401 Practicum for Professional Development II. 1(1-0-0) . F. Freq:NR majors, NR 360. Preparation and presentation of journal on summer workexperience. final report and oral presentation of summer work activities;instruction in presentation techniques; review and critique of seminars anddocuments; mentoring NR 301 students.
NR 406 Conservation of Biological Diversity. 3(3-0—0) . S. Freq: Juniorstanding and one year of Biological Science. Population biology conceptsfundamental to understanding the properties of the objects of conservation.Genetic diversity in agriculture. forestry. and animal breeding; the ethical andinternational policy issues in preservation and management.
NR (FOR) 420 Watershed and Wetlands Hydrology. 4(3-3-0) . F. Preq:SSC 200. BO 360. Principles of hydrologic science; classification andassessment of watersheds and stream networks; hydrologic. erosion. and waterquality processes in natural and managed watersheds; wetlands hydrology;hydrologic measurements and data analysis; applications of hydrology andwater quality management for forest agriculture. and urban ecosystems;watershed restoration. Emphasis field study of watersheds and hydrologicmeasurements. Two weekend field trips are required. Credit will not be givenfor both FORtNR)420 and FORtNR)520.
NR 421 Wetland Assessment, Delineation and Regulation. 3(2-3«0) . S.Freq: SSC 200. BO 360. FOR 212 or BO 405 and FOR 420. Wetlanddefinitions and systems of classification and functional assessment; methods forassessing ecological functions of wetlands; identification and delineation ofjurisdictional wetlands in accordance with US Army Corps of Engineersprocedures; application of federal and state regulatory programs. Five Saturdayfield trips are required. Credit will not be given for both NR 421 and NR 521
NR 484 Environmental Impact Assessment. 4(2—0-4).F. Freq: FOR 212or BO 405. NR 300 or FOR 274. Coreq: FOR 353 or FOR 554. Impactassessment principles. practices. and their evolution. Lectures and fieldpracticums concerning problems addressed by environmental assessmentpractitioners. Practical implications of current regulatory requirements.especially endangered species and wetlands.
NR (FOR) 491 Special Topics in Forestry and Related NaturalResources. [-4. F,S. Preq: Consent of Instructor. Independent (or group) studyor research of a forestry or related natural resources topic with a facultysupervisor of the student's choice. Also courses offered on a trial basis.

NS 100honors. elements of unit leadership. physical fitness and professionaldevelopment of the prospective Naval/Marine Corps Officer. Required ofMidshipmen 4/C.
Naval Science Lab. 0(0»I-0) . F.S. Military drill. courtesies and

NS 110 An Introduction to Naval Science. 2(2-0-0) . F. Fundamentalorientation to the Naval Service emphasizing the mission. organization.regulations. customs and traditions. broad warfare components of Navy and themajor challenges facing today's Navy and Marine Officers.
NS 200 Midshipman 3/C Naval Science Laboratory. 0(0-1-0) . F.S.Continuation of NS 100. Required of Midshipmen 3/C.
NS 210 Leadership and Management. 3(3-0—0) . F. Assists students inacquiring knowledge and developing the cognitive processes necessary to makedecisions in the practice of management. The student will learn the traditionalfoundations of management while developing decision skills to apply thisknowledge in a real—world setting. The major focus is centered upon globalmanagement. ethics and social responsibility. total quality management. andcultural diversity.
NS 225 Navigation. 4(3-2-0) . S. A broad yet thorough education in basicship navigation. Course includes a study of various navigation methods.weather. the laws of the sea. and navigational rules. Practical work includeschart plotting and understanding relative motion. Departmental approvalrequired.
NS 300 Midshipman Z/C Naval Science Laboratory. 0(0-1-0) . F,S.Preq: Junior standing. Continuation of NS 200. Required of Midshipmen 2/C.
NS 310 Navigation. 4(3-2—0) . F. A comprehensive study of the theory.principles and procedures of ship navigation. movements and employment.Course includes mathematical analysis. spherical triangulations and practicalwork involving sight reduction. sextant. publications and report logs.
NS 315 Naval Engineering. 3(3-0-0) . S. Introduction to the application ofengineering principles in the research. development. design. construction. andoperation of ships. weapons systems. and ocean structures. with emphasis onthermodynamic processes and energy conversions.
NS 320 Naval Operations. 4(3-2-0) . S. Preq: Junior standing.Components of general naval operations. including concepts and application oftactical formations and dispositions. relative motion. maneuvering board andtactical plots. rules of the road and naval communications,
NS 325 Naval Weapons Systems. 3(3-0—0) . F. An introduction to theconcepts and properties of electronic. physical. electromagnetic and mechanicalsystems to foster an understanding of the theory and principles of operation ofshipboard weapons systems. emphasizing types of weapons and fire controlsystems. capabilities and limitations. theory of target acquisition. identificationand tracking. trajectory principles. and basics of ordnance.
NS 330 Evolution of Warfare. 3(3-0-0) . Preq: Junior standing. A surveyof the evolution of warfare through the study of selected campaigns and classicbattles with special emphasis on the principles of war. the military impact ofleadership. and the evolution of tactics. weapons. and weaponry.
NS 400 Midshipman 1/C Naval Science Laboratory. 0(0-1—0) . F,S.Preq.‘ Senior standing. Continuation of NS 300. Required of Midshipmen l/C.
NS 415 Naval Operations. 4(3—2—0) . F. Freq: NS 225 Navigation. Athorough exploration of the operations conducted by the US. Navy. Courseincludes a study of US. Naval evolutions. operations. command & control.communication. and an introduction to naval warefare doctrine. Practicalapplications include thedetermjnation of advanced maneuvering methodsthrough and in-depth understanding of relative motion. Departmental approvalrequired.
NS 420 Naval Leadership and Management II. 3(3-0-0) . S. Preq: Seniorstanding. Skills and abilities needed for competence as a commissioned officerin the area of human resources management. naval personnel management.material management. and the administration of discipline.
NS 430 Amphibious Warfare. 3(3-0-0) . S. Alt yrs. Preq: Senior standing.A survey of the projection of sea power ashore with special emphasis on theevolution of and innovation in amphibious warfare in the 20th Century throughthe study of historical amphibious landings and campaigns.

NTR (ANS, FS) 301 Introduction to Human Nutrition. 3(3-0-0) .F.S,Snm. Freq: Sophomore standing. Functions. dietary sources and



deficiencies of essential nutrients in humans; a balanced diet; role of nutrients inheart disease. cancer. hypertension. osteoporosis; weight control and eatingdisorders; vegetarianism; food safety; dietary supplements; governmentregulation of food supply; food quackery. Food science majors may use as afree elective only
NTR 390 Nutrition Seminar. 1(1-0-0) . S. Freq: Junior standing. Locationof recent literature in the library and discussion of current topics in nutrition.Guest lectures on career opportunities and jobs available in the fields of humanand animal nutrition. Use of computer databases to conduct a literature searchon the chosen topic. Preparation and presentation of a final oral report.including an abstract and effective visual aids.
NTR (FS) 400 Principles of Human Nutrition. 3(3-0-0) . F. S. Sum.Freq: CH 220, CH 221: 20 160 or BIO 181/183. Overview of fields ofNutritional Sciences; functions of nutrients in the human body; sources andproperties of nutrients; relationships of food industry practices to nutrition.Credit will not be given for both NTR (FS)400 and NTR 500NTR (ANS, PO) 415 Comparative Nutrition. 3(3-0-0) . F. Freq: CH 220or both 221 and 223. Principles of nutrition. including the classification ofnutrients and the nutrient requirements of and species for health. growth.maintenance and productive functions.
NTR (ANS) 419 Human Nutrition in Health and Disease. 3(3—0—0) . S.Freq: Junior standing, ANS 230, or ANS/FS/NTR 301 or FS/NTR 400 orANS/NTR/FO 415. Current concepts regarding. and physiological bases of theroles of nutrition in the prevention and treatment of acute and chronic diseasestates in humans with emphasis on the process of scientific discovery. readingof original research and transformation of research findings to public policy.
NTR 420 Community and Life Cycle Nutrition. 3(3-0-0) . F. Alt. Yr.(even). Freq: Junior standing. Human nutrition course: NTR(ANS/FS) 301.NTR(FS) 400. or NTR(ANS) 419. Basic principles of community nutritionprogramming: development and assessment; nutrient requirements andnutritional concerns during pregnancy. lactation. childhood. adolescence andaging; examples of age—specific community nutrition programs and theireffectiveness, Students will apply course concepts throughout the semester incommunity-based service—learning projects. Twenty hours of service isrequired. Students are expected to provide and pay for their own transportationfor the community service. which will be in the greater Raleigh area,
NTR 492 External Learning Experience. 1-6. F. S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience
NTR 493 Special Problems in Nutrition. [—6. ES. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes campus facilities and resources. Contact andarrangements with prospective employers must be initiated by student andapproved by a faculty adviser. the prospective employer. the departmentalteaching coordinator and the academic dean prior to the experience.
NTR 495 Special Topics in Nutrition. [-3. F.S.Sum. Offered as needed topresent materials not normally available in regular course offerings or foroffering of new courses on a trial basis.

PLANT BIOLOGY
PB 101 Perspectives on Botany. 1(1-0—0) . F. Orientation to modernbotany. including discussions of historical background. relation to othersciences. the nature of modern subdisciplines. professionalism and ethics. localresources of personnel and facilities. educational opportunities. and careerpossibilities.
PB 102 Introduction to Research. 1(1-0-0) . S. Freq: BO 101. Overviewof research resources available to students. Methods of access to currentinformation in chosen area of specialty. Interact with several faculty aboutresearch opportunities. develop a research proposal.
PB 200 Plant Life. 4(3—3—0) . F,S,Sum. An introduction to the structure.processes. and reproduction of higher plants. including the diversity of theplant kingdom and principles of inheritance. ecology. and evolution. Creditcannot be given for both BO 200 and BO 250.

[‘0 [‘0

PB 213 Plants and Civilization. 3(3-0-0) . S. Freq: BIO I25. BIO 105 orBO 200. Economic social. political. religious. and medical roles of plants andplant products in human civilization. Foods. beverages. drugs. fibers. oils.latexes. religious symbols and elements.
PB 215 Medicinal Plants. 3(3-0—0) . F. Freq: CH 101 and any one of thefollowing courses: BIO 125.310 181.BO 200.ZO 150.Z0 160. Plants and theirderived pharmaceuticals in Western medicine and in herbal medicine.
PB 220 Local Flora. 3(2»2-0) . S. Freq: BIO 125 or BO 200. Structuralterminology of vascular plants. field identification of plant species usingpopularized field guides. description of plant community types and their soiland topographic features.
PB 222 Kingdom of Fungi. 3(3-0-0) . S. Freq: BIO 125 or BIO 105 or BO200. Survey of fungal kingdom. Economical. historical and practical aspects offungi and their impact on humankind. Mushrooms. molds. mycorrhizae.maladies. and mutualisms. Term paper of students' choice.
PB 250 Plant Biology. 4(3-3—0) . F. An introduction for Life Sciencemajors to the ecology. structure. function. processes. reproduction and evolutionof higher plants. B10 181 and B10 183 or B10 125 ; Students may not receivecredit for both BO 200 and B0 250.
PB 277 Space Biology. 3(3-0—0) . F. Freq: BIO 125 or BIO 105 or BO 200or 20 150 or BIO 183 or BAEIBIO) 235. Overview of the biology of plants.animals and humans in the space environment. including gravitational biology.aerospace medicine. search for extraterrestrial life. terraforming and lifesupport.
PB 295 Special Topics in Botany. [-4. F.S.Sum. Freq: Consent ofInstructor. Trial offerings of new or experimental courses in Botany at the earlyundergraduate level.
PB 321 Introduction to Whole Plant Physiology. 3(3-0-0) . F. Freq: BIO125 or BIO 181 or B10 283 or BO 200 or Z0 160." CH 101/102 plus CH201/202 or CH 220 or CH 221. Physiology of higher plants with emphasis onwhole plant aspects including structure—function relationships. water and solutemovement. energy sources and needs. plant growth and development. and theimpact of plant physiology findings on agriculture.
PB 360 Introduction to Ecology. 3(3»0-0) . F.Sum. Freq: A 100-levelbiology course. The science of ecology. including factors which controldistribution and population dynamics of organisms. structure and function ofbiological communities. and energy flow and nutrient cycling in ecosystems;contrasts among the major biomes; and. principles governing ecologicalresponses to global climatic and other environmental changes.
PB 365 Ecology Laboratory. 1(0-3—0) . F,Sum. Coreq: BO 360.Laboratory coordinated with BO 360 lecture. illustrates basic principles ofenvironmental measurement. data analysis. limiting factors. adaptation.biogeography. succession. populations. communities. ecosystems. andcompetition and predation by means of field trips and laboratory experiments.
PB 400 Plant Structure and Diversity. 4(3—3—0) . S. Freq: BIO 125 orBIO 183 or BO 200 or BO 250. Survey of the structure and diversity of plants.Emphasis on anatomy. including cells. tissue systems. and organs. morphology.evolutionary trends. adaptive strategies. and bases for assumed phylogeneticrelationships of fossil as well as living forms. Two one—day weekend field trips.
PB 403 Systematic Botany. 4(3-3-0) . F. Freq: BO 200. BO 250. BIO 183.Junior standing. The course introduces basic and contemporary systematicprinciples and methods as applied to vascular plants. with emphasis onflowering plants. It covers classification. identification. phylogenetics. andmolecular approaches. and surveys important and common plant familiesrepresenting major groups of vascular plants.
PB 405 Wetland Flora. 3(2-3-0) . F. Freq: B0 200 or BO 250 or B0 403or FOR 212. Plant morphological terminology and identifications of wetlandplants; discussion of wetland flora. plant communities. functions and values ofNorth Carolina wetland types; several one—day weekend field trips required.
PB 413 Introductory Plant Anatomy. 4(3-3-0) . S. Freq: BO 200.Organelles. cells. tissue systems. and organs of flowering plants and selectedgymnosperms. Microscope use on fresh. cryostat. and prepared plant sections.Histochemistry of plant cells and tissues.



PB (Z0) 414 Cell Biology. 3(3-0-0) . F. Preq: CH 223. PY 212. ZO 160.or 250. The chemical and physical bases of cellular structure and function withemphasis on methods and interpretations.
PB 421 Plant Physiology. 3(3-0-0) . S. Preq: BIO 183 or Z0 160. or BO200 and CH 220 or CH 221. Physiology of higher plants with emphasis onbiochemical. cell biological and molecular aspects of how plants function.Unique aspects of regulation of plant metabolism including photosynthesis.respiration. nitrogen fixation. cell wall biosynthesis. growth and stressresponses will be emphasized. The course is intended for students interested inpostgraduate studies in plant biology.
PB 422 Plant Physiology Laboratory. 1(1-0-0) . S. Coreq: BO 42].Laboratory to accompany BO 421. Exercises are designed to study plantprocesses such as respiration. photosynthesis. tropisms. and secondarymetabolite accumulation. Basic laboratory procedures in separation andanalytical techniques including electrophoresis. chromatography andspectroscopy and at least one library research project will be included. Thecourse is intended for students interested in postgraduate studies in plantbiology and in technical positions in plant biology research laboratories.
PB 445 Paleobotany. 4(3-3-0) . S (Alt. Yr. Odd). Preq: BIO 181 or MEA102. Morphologic. taxonomic. geologic and evolutionary relationships of fossilplants; emphasis on vascular plants; discussions of taphonomy. biogeographyand palynology. Requires weekend field trips at student expense. Credit will notbe allowed for both BO 445 and B0 545.
PB 480 Introduction to Plant Biotechnology. 3(3—0-0) . F,S. Preq: CH221; BO 421 or GN 411 or BCH 451. Introduction to molecular techniques inthe plant sciences. gene identification and isolation. plant tissue culture andtransformation. and methods for working with single and multiple locus traits.Discussions of the role and potential of plant genetic engineering to solveproblems facing agriculture.
PB (BIT) 481 Plant Tissue Culture and Transformation. 2(2-5—0) . S.Alt. yrs.(0dd). Freq: BIT 360 or MB 409 or BCH 454 or Z0 480. Basictechniques in plant tissue culture and transformation. Empirical approaches totechniques in plant tissue culture. designng transgenes for expression inspecific plant cell organelles and tissues. use of reporter genes to optimizetransformation. and troubleshooting transformation. Laboratory sessionsprovide hands—on experience with plant tissue culture and transformation. Useof reporter genes. fluorescence microscopy and digital imaging. Half semestercourse. first part.
PB 492 External Learning Experience. 1—6. F,S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
PB 493 Special Problems in Botany. 1—6. F,S. Preq: Sophomore standing.A learning experience within an academic framework that utilizes campusfacilities and resources. Contact and arrangements with prospective employersmust be initiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
PB 495 Special Topics in Botany. 1—6. F,S,Smn. Preq: 8 hrs. of Botanycourses. Individualized study. under faculty supervision. of botanical topics inthe student's area of interest and not covered in existing courses. Developmentof anew course on a trial basis.
POLYMER AND COLOR CHEMISTRY

PCC 105 Introduction to Polymer and Color Chemistry. 3(2-2-0) . F.Introduction of topics related to Polymer and Color Chemistry. e.g. computers.library. PCC curriculum. advising and elective section. introduction to textileinformation. fiber forming polymers. color. fundamental chemistry. periodictable. acids. bases. solutions. learning and study techniques. laboratorytechniques.
PCC 106 Introduction to Polymer and Color Chemistry H. 3(3-0-0) . S.Preq: PCC 105. Introduction of topics related to Polymer and Color Chemistry.e.g. atomic interactions and molecular bonding (ionic. covalent. London. polar).molecular structures. small molecules and polymers (natural. synthetic and
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biopolymers). inorganic chemistry basics. equilibria in solutions. weakacid/base systems. buffers. acidity/alkalinity. pH. introduction to organicchemistry basics. functional groups. introduction to chemical kinetics.polymerization kinetics. as well as special topics presentedby various Polymerand Color Chemistry faculty.
PCC 203 Introduction to Polymer Chemistry. 3(3-0-0) . F.S.Sum. Preq:CH 101. TC 105 or TT 105. Organic reaction principles necessary to understandthe preparation. properties and chemistry of polymers. Synthesis. applicationsand behavior of common classes of polymers with emphasis on those materialsused in the textile industry. The chemistry and structure of natural and man—made fibers.
PCC 301 Technology of Dyeing and Finishing. 4(3-2-0) . F. S,Smn. Freq:PCC 105 or PCC 203. Basic principles and procedures for the preparation.dyeing. printing. and finishing of natural and man—made fibers. The chemicalnature of dyes and fastness properties and the chemical nature of finishes usedto impart specific end—use properties.
PCC 302 Technology of Textile Wet Processing. 4(3-2-0) . F, S. Sum.Preq: TT 105 or PCC 105, TMS 211, CH 101, PY 211 or PY 205. Introductionto the science and technology used in textile wet processing. Topics includepreparation. dyeing. printing and finishing of textiles. basics of color generationand measurement. Emphasis mainly on cotton. wool. nylon and polyester.Laboratory includes experiments in wet processing and a project on statisticalanalysis of fabric defects.
PCC 305 Introduction to Color Science and Its Applications. 3 2-2— .S. Preq: PY 212 or PY 208, and PCC 301. Basic principles and applications ofcolor science. Physical. physiological and psychophysical aspects of color.color perception. color specification. color measurement and color control.Laboratory and computer color graphics exercises to aid understanding of colorsclence.
PCC 310 Textile Preparation and Finishing Chemistry. 3(3-0-0) . F.Preq: FCC 301. Topics in textile wet processing. Chemical mechanisms andunit operations in fabric preparation and finishing.
PCC 320 Textile Dyeing and Printing. 3(3-0-0) . S. Preq: FCC 301.Coreq: CH 223. Topics in coloration of textile fibers; chemical and physicalmechanisms in textile dyeing and printing.
PCC (TAM, TC) 401 Manufacturing and its Impact on Safety, theEnvironment, and Society. 3(3-0—0) . F. Preq: Junior standing. Relationshipof society to safety and environmental aspects of manufactured products.Quantifying manufacturing risks. Protective methods. e.g. administrative.engineering. personal. treatment. pollution prevention. Social factors. e.g.political. regulatory. legal. consumer attitudes. public policy. perceptions.Understanding complex social issues. especially situations with conflictinggoals. Critical comparison of options for risk reduction. and selectingreasonable (hopefully optimal) courses of action in complex and uncertainsituations. Unsolved problems of industry and society (e.g. greenhouse effect).Relationships of ethics. laws and regulations to manufacturing.
PCC 402 Introduction to the Theory and Practice of Fiber Formation.3(3—0-0) . Freq: PCC 203, PY 208 or PY 212. MA 242. CH 201. Flow behaviorof polymeric materials as related to the formation of fibers by melt. dry and wetextrusion. Elementary theories of drawing and heat setting. Application of fiber—forming theories to synthetic and cellulosic fibers.
PCC 403 Carpet Industry. 3(3-0—0) . F. Alt yrs. Freq: Senior standingFCC 301 or 302. IT 221. 241 and 251 or TMS 210 or TE 301 and 302. Anoverview of all aspects of carpet production and marketing including fiberproperties and selection. yarn formation. carpet formation. dyeing and finishing.design. quality assurance and testing. marketing. and environmental issues.Instruction provided by industry professionals. May include a field trip.
PCC 407 Wet Processing Operations and Quality Control. 3(1-6-0) . S.Preq: PCC 310. FCC 320. TMS 210. and CH 431 or TC 441. Pilot-scale batchand continuous wet processing. Selection and use of processes and qualitycontrol tests.
PCC 412 Textile Chemical Analysis. 3(2-3-0) . S. Preq: FCC 301: CH 431or TC 441. Application of certain techniques of analysis to fibers. textilechemicals and textile processes; ultraviolet. visible and infraredspectrophotometery; chromatography; viscometry; interfacial tension;calorimetric. gravimetric and mechanical thermalanalyses. Emphasis on solvingproblems of analysis involving such processes as sorption. solution. diffusion.crystallization. etc.



PCC 442 Theory of Physico-Chemical Processes in Textiles II. 3(3-0-0) .S. Freq: TE 303. CH 351. or CH 431. Second semester of a two—semestersequence. Ideal and non—ideal solutions. colligative properties. Electrochemistry. dyeing isotherms. chemical kinetics. surface chemistry. theory ofrepellency and other special topics.
PCC 461 Introduction to Fiber Forming Polymers. 4(3-3-0) . F. Freq:CH 223. Formation and properties of fiber—forming polymers. Step—growth andchain—growth polymerization. Survey of formation techniques for man—madefibers. Relationships between chemical structure and physical properties ofnatural and man—made fibers.
PCC 466 Polymer Chemistry Laboratory. 3(2-6-0) . Freq: TC 441 or CH431; Senior standing. Synthesis and characterization of polymers;thermodynamics of rubber elasticity and gelation; spectroscopic. thermal andscattering techniques for polymer analysis. The processing of polymers intofibers and films.
PCC (MT) 471 The Chemistry of Synthetic and Natural Bipolymers.3(3—0-0) . F. Freq: CH 220 or CH 221. Introduction to natural and syntheticbiopolymers used for biomedical applications. Goals and challenges ofbiomaterials selection for biomedical engineering. Polymer concepts ofpolymerization and characterization. Sources/synthesis. chemical and physicalproperties and degradation mechanisms are described. Polymer classes include:polysaccharides. proteins. polyesters. polyurethanes. polyanhydrides andpolyethers.
PCC 490 Undergraduate Research in Polymer and Color Chemistry. 1-6. F.S.Sum. Freq: FCC 301: FCC 461/CH 461: and TE 303. CH 331 or CH431. Faculty-supervised individual research for undergraduates in PCC.Students must find an advisor from within the department with whom to workon a regular basis. Intended for PCC majors
PCC 491 Seminar in Polymer and Color Chemistry. 1(2-0—0) . F.S.Sum.Freq: Senior standing. Familiarizes student with the principal sources ofpolymer and color chemistry literature and emphasizes importance of keepingabreat of developments in the field. Emphasizes fundamentals of technicalwriting. Arranged. Intended for PCC majors3
PCC 492 Special Topics in Polymer and Color Chemistry. 3(5-0-0) .F.S.Sum. Freq: Consent of Instructor: Presentation of material not normallyavailable in regular course offerings or offering of new courses on a trial basis.Credits and content determined by faculty member in consultation with theDepartment Head.

PHYSICAL EDUCATION

PE 101 Fitness and Wellness. 1(0-2-0) . F,S.Sum. Benefits anddevelopment of a personal fitness and wellness program; training principles andguidelines for cardio respiratory activities and weight training. fitness andwellness components and misconceptions. nutrition. weight control. stressmanagement. and contemporary health issues. Satisfies the Fitness andWellness one hour requirement for graduation.
PE 102 Fitness Walking. 1(0-2-0) . F,S,Sum. Benefits and development ofa personal physical fitness and wellness program. Knowledge. attitudes. andskills necessary for participation in a lifelong fitness walking program as anactivity to improve health and fitness. For people of any age. gender.background and skill level. Satisfies the Fitness and Wellness one hourrequirement for graduation.
PE 103 Water Aerobics. 1(0-2-0) . ES. Sum. Benefits and development ofa personal physical fitness and wellness program. Individually paced waterexercise program designed to increase cardiovascular endurance. muscularstrength. muscular endurance. and flexibility. Satisfies the Fitness andWellnessone hour requirement for graduation. Individual under medical care must haveprior approval from physician before registering for the course
PE 104 Swim Conditioning. 1(0-2-0) . F.S. Sum. Freq: PE 215. Benefitsand development of a personal physical fitness and wellness program. Swimtechniques that maximize fitness gains and minimize injuries. Variety oftraining methods including all levels of intensity. Satisfies the Fitness &Wellness one hour requirement for graduation.
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PE 105 Aerobics and Body Conditioning. 1(0—2-0) . F.S.Sum. Benefitsand development of a personal fitness and wellness program. Exerciseprescription. safety precautions. proper cardio respiratory exercise technique.muscular strength. muscular endurance. flexibility and body composition.Lectures and discussions on nutrition. weight control. and stress management.Satisfies the Fitness and Wellness one hour requirement for graduation.
PE 106 Triathlon. 1(0—2-0) . F.S. Preq: PE 221. Benefits and developmentof a personal physical fitness and wellness program. Swim. cycle and runtechniques that maximize fitness gains and minimize injuries. Bicycles andANSI approved helmets must be provided by the students. Satisfies the Fitnessand Wellness one hour requirement for graduation.
PE 107 Run Conditioning. 1(0-2-0) . F.S.Sum. Benefits and developmentof a personal fitness and wellness program. Emphasis on a variety of trainingtechniques. including all levels of intensity. Satisfies the Fitness and Wellnessone hour requirement for graduation.
PE 108 Water Step Aerobics. [(2-0-0) . F,S,Sum. An individually pacedwater aerobics exercise program designed to increase cardiovascular endurance.muscular strength and endurance. and flexibility. Conducted in chest—deepwater on aquatic steps.
PE 109 Step Aerobics. 1(0-2-0) . F,S,Sum. Fitness through use of basicinformation. skills and teclmiques of a safe step aerobic program.
PE 214 Beginning Swimming. 1(0-2—0) . F,S,Sum. Swimming skills forthe non—swimmer that are essential for survival in the water.
PE 215 Advanced Beginning Swimming. 1(0-2-0) . ES. Freq: PE 214.Continuation of Beginning Swimming: development of basic strokes. learningnew strokes. and survival skills.
PE 216 Soccer. 1(0—2-0) . F.S.Sum. Soccer with emphasis on skillsdevelopment. playing strategies. and rules of the game.
PE 218 Adapted Physical Education. 1(0-2-0) . F.S. Freq:Documentation of medical restriction. Designed for students with physical ormedical problems. accommodating individual needs and limitations. Repeatableup to four semesters. For students with medical problems who are unable totake regular Physical Education classes
PE 219 Gymnastics. 1(0-2-0) . F.S. Fundamentals of gymnastics for menand women. Coed: tumbling and vaulting; men's events: parallel bars andpommel horse; women's events: balance beam and uneven parallel bars. Safetyand spotting.
PE 221 Intermediate Swimming. 1(0—2-0) . F,S,Sum. Freq: PE 214.Emphasis on five swim strokes: Freestyle (front crawl). breaststroke.elementary backstroke. backstroke (back crawl). sidestroke. Deep water skilldevelopment (dives. treads. underwater swims). Emphasis on increasedcardiovascular fitness.
PE 223 Lifeguard Training. 1(0-2—0) . F.S. Freq: PE 221. Advancedtechniques of Lifeguard Training with American Red Cross certification uponcompletion of course requirements. Optional fee assessed for certification.
PE 224 Water Safety Instructor. 1(0-2—0) . F,S. Freq: Currentcertification in Lifeguard Training or Emergency Water Safety. Designed toqualify students for a Red Cross Water Safety Instructor's rating. Optional feeassessed for certification
PE 226 Skin and Scuba Diving I. 2(1-2-0) . F. S. Sum. Freq: PE 221. Basictheory and skills related to skin and scuba diving. Emphasis on equipment.diving maladies. safety and physical conditioning for diving. Additional feeassessed for the open water experience and certification.
PE 227 Scuba Diving II. 2(0»1-0) . F.S. Freq: PE 226 or basic scubadiving certification. Scuba skills development. first aid. CPR and openwaterrescues.
PE 228 Springboard Diving. 1(0-2-0) . ES. Freq: PE 215 or deep watertread for 10 minutes and swim 5 Iaps(250 yds). Development of thefundamental skills of one—meter springboard diving.
PE 229 Skin & Scuba Diving Open Water Training. 1(0—2-0) . F, S, Sum.Coreq: PE 226. Instruction and supervision in transfer of Skin and ScubaDiving skills and knowledge from the pool and classroom to the open water



environment. Out-of-class fieldtrips required. Additional fees ranging between$110 to $275 depending upon dive location
PE 230 Pilates/Core Training. [(02-0) . F.S.Smn. This course will teachthe fundamentals of Pilates which are to improve body awareness. increasebreathing capacity and improve postural alignment through simultaneousstretching and strengthening movements. The goal of Pilates exercises is toachieve optimal functional fitness. The knowledge and training gained fromPilates will not only benefit an individual in their daily activities. but alsoimprove their performance in any physical activity they choose to participate in.
PE 232 Track & Field. [(0-2-0) . F. Develops knowledge. skill andinterest in track and field events.
PE 233 Clogging. [(0-2-0) . F,S. An entry level dance course stressing thefundamentals of traditional and precision clogging. Emphasis on basic footmovements, combinations and individual freestyle.
PE 234 Country Dance. 1(0-2-0) . F,S. American Heritage dances. Texastwo—step. and Western Square Dance.
PE 235 Beginning Karate. 1(0-2-0) . F,S. Introduction to traditionalJapanese karate: kihon (basic punching. striking. blocking. and kickingtechniques); kata (formal drills); yakusoku kumite (pre—arranged sparring); anddemonstration of ji—yu—kumite (controlled free sparring). Karate uniformrequired.
PE 236 Advanced Karate. [(0-2-0) . F,S,Snm. Preq: PE 235. Advancedtraining in Wado—ryu Japanese Karate. Emphasis on instruction in advancedstriking. blocking. and kicking techniques. Three additional Pinan Katas.Introduction to multiple—step pre—arranged Kumite.
PE 237 Weight Training. 1(0-2-0) . F.S.Smn. Provides essentialknowledge of the Principles of Muscular Strength development and anopportunity to acquire skill in a variety of progressive resistance exercises.
PE 238 Wrestling. 1(0-2-0) . F.S. Wrestling skills. safety considerations.and conditioning factors necessary for moderate competition in a combativesport—beginning skills through more advanced techniques
PE 239 Self Defense. 1(0-2-0) . F.S. Basic self defense skills andtechniques. Skills covered include falls. kicks. punches. and escapes; pluspsychology of physical and sexual assault. Physical contact between studentsand instructor.
PE 240 Social Dance. 1(0-2—0) . F, S, Sum. Basic steps and fundamentals ofleading and following in the Fox Trot, Waltz. Cha—Cha, Shag. and one othercurrent popular dance form
PE 242 Badminton. 1(0-2-0) . F,S,Snm. Skills development. strategies andrules of singles and doubles play.
PE 243 Bowling. 1(0-2-0) . F,S,Sum. Instruction in ball selection. grip.stance, approach, delivery, bowling etiquette, safety precautions, rules, scoring.terminology. and general theory of spare coverage. Additional fee assessed.
PE 244 Fencing. 1(0-2-0) . F,S. Development of offensive and defensiveskills; emphasis on rules. courtesy. and strategy of bouting.
PE 245 Golf. 1(0-2-0) . F,S,Snm.. Fundamentals of golf: grip. stance.alignment. swing. Rules and etiquette on the course.
PE 246 Handball. [(0-2-0) . ES. Skills development. rules and strategiesfor singles. cut—throat. and doubles play of four wall handball
PE 247 Roller Skating. 1(0-2-0) . F. S. Fundamental and intermediate skillsof skating: starting. turning. stopping. Emphasis on balance. coordination. andendurance skating.
PE 248 Squash. 1(0-2-0) . F.S. Skill development and strategies of play.Equipment selection. safety. history. and rules.
PE 249 Tennis I. 1(0-2-0) . F,S,Smn. Basic tennis skills on grips. footwork.ground strokes. service. Rules and basic strategy for singles play. Introductionto volleys. lobs. overheads. and doubles.
PE 250 Tennis II. 1(0-2-0) . F,S, Sum. Preq: PE 249. Review basic tennisskills on grips. footwork, ground strokes, and service. Stroke productioninvolved in more aggressive/offensive style of play: approach and volley, spin
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serve and kick serve. Emphasis on half—volleys. lobs. overheads. andsupplemental shots. Active drills and point play situations for aggressive singlesand doubles play
PE 251 Target Archery. 1(0-2-0) .safety. selection. and care of equipment. F,S.Smn. Shooting fundamentals.
PE 252 Downhill Skiing. [(02-0) . S. Skills and techniques in downhillskiing. Emphasis on safety control. and proper equipment selection. On slopeinstruction held at selected ski site during semester break. Four classroomsessions on campus prior to trip. Additional cost to student approximately$200.00.
PE 253 Orienteering. [(02-0) . F.S. Navigating on foot from definedpoint to defined point. with use of map and compass in the shortest possibletime.
PE 254 Beginning Equitation. [(0-2-0) . F,S. Hunt seat equitation. care ofhorse and tack. and control skills at the walk. trot and canter. Meets off campusonce a week. Additional fee assessed.
PE 255 Basic Canoeing. 1(0-2-0) . F,S. Freq: Basic swimming abilityrequired. Instruction and experience in flatwater canoe skills; emphasizingpaddling skills. safety. flat and moving water travel techniques and properequipment selection. Plan and participate in one required weekend fieldtrip.Additional charge assessed forthe fieldtrip. Refer to the online schedule ofclasses for the current charge.
PE 256 Racquetball. 1( -2-0). F,S,Snm. Skill development, strategies andrules of singles. doubles and cutthroat play.
PE 257 Backpacking. [(0-2-0) . F.S. Freq: Must pass basic fitness test.Designed for students with little or no backpacking experience. Safe andenvironmentally—sound camping practices. EquipmenUclothing. first aid andsafety management agencies. land navigation. and trip planning. Plan andparticipate in one required weekend fieldtrip. Additional charge assessed for thefieldtrip. Refer to online schedule of classes for the current charge.
PE 258 Basic Rock Climbing. [(0-2-0) . F.S,Smn. Instruction and directexperience for the beginning rock climber. Emphasis on safe rope systems forbelaying and basic movement on rock.
PE 259 Intermediate Rock Climbing. 1(0-2-0) . ES. Freq: PE 258.Development of intermediate rock climbing skills and practices including:climbing safety. belaying techniques, anchor systems, partner and self—rescue,rappelling and ascending techniques. minimal impact climbing, and climbinghazards. Participate in one required weekend fieldtrip. Additional chargeassessed for the fieldtrip. Refer to the online schedule of classes for the currentcharge.
PE 260 Intermediate Equitation. 1(0-2-0) . F,S. Preq: BeginningEquitation. Advanced techniques, theories and performance in equitation.Additional fee assessed
PE 261 Basketball. 1(0-2-0) . F,S. Offensive and defensive skillsdevelopment and systems of team work. Coverage of strategies, history andrules of the sport.
PE 262 Introduction to Whitewater Canoeing. 1(0-2-0) . F,S. Preq: PE355, Intermediate swimming ability required. Instruction and direct experiencein fundamental whitewater canoeing skills. Basic paddling strokes andmaneuvers for use on whitewater. river safety. basic river rescue. equipmentselection and care. and environmental ethics. Participate in one requiredweekend fieldtrip. Additional charge assessed for the fieldtrip. Refer to theonline schedule of classes for the current charge.
PE 263 Tap Dance. 1(0-2-0) . F.S. Entry level dance course stressingfundamental movements of tap. Emphasis on foundation skill movements.rhythmic exercises. and the relationship of movement to music.
PE (DAN) 264 Ballet. [(0-2-0) . F.S. Beginning level ballet techniquecourse. Fundamental ballet concepts and vocabulary introduced through barreand center exercises and combinations.
PE 265 Softball. [(0-2-0) . F,S,Sum. Basic skills. rules. and strategies forplaying softball.
PE 266 Ultimate Frisbee. 1(0-2-0) . F,S. Emphasis on skill development,aerobic fitness and spirit of competition. Includes flight dynamics. various



throwing and catching techniques. offensive skills. defensive skills. equipment.strategies. and rules of the game.
PE 267 Flag Football. 1(0-2-0) . F.S. An introduction to the skills. history,rules and strategy of flag football.
PE 268 Advanced Clogging. 1(0-2-0) . F,S. Preq: PE 233. Experience inadvanced Appalachian clogging techniques.
PE 269 Volleyball I. [(0-2-0) . F.S. Sum. Volleyball fundamentals: setting.passing. serving. spiking. court movement. and game strategy.
PE 270 Volleyball II. [(0-2-0) . F.S. Preq: PE 269. Advanced techniques.theories and strategies of volleyball.
PE 271 Varsity Sports. [(02-0) . F,S. Preq: 1 hr. of P.E. credit. Forstudents on a team sponsored by the Athletic Department. Course notrepeatable. For student athletes on a team sponsored by the Athletic Departmentfor one hour of Physical Education
PE 273 Jazz Dance. 1(0-2-0) . F,S. Beginning level jazz dance techniquecourse covering basic jazz skills in warm—up exercises. combinations. andcompositions. Concentration on learning and performing combinations in jazzstyles.PE (DAN) 274 Modern Dance 1. 1(0-2-0) . F,S. Introduction ofmovement and dance concepts and techniques through theory and analysis.improvisation and composition. structured dance exercises combinations.
PE (DAN) 275 Modern Dance 11. 1(0-2-0) . F,S. Preq: PE/DAN 274 (orpermission of instructor). Continuation of Modern Dance 1. Emphasis on designof body in space. movement qualities and musicality through structuredtechnical exercises and combinations.
PE 276 Whitewater Rafting. 1(0-2-0) . F.S.Sum. Preq: Intermediateswimming ability required. Whitewater rafting skills and practices emphasizingsafe river travel. minimal impact river camping techniques. and trip planning.Participate in two required weekend fieldtrips. Additional charge assessed forthe fieldtrips. Refer to the online schedule of classes for the current charge.
PE 277 Mountain Biking. 1(0-2-0) . F.S.Sum. Bike handling. minimalimpact trail riding skills. safety. fitness, basic maintenance and repair. andequipment selection. Students must provide their own bike. helmet. protectiveequipment. and clothing.
PE 279 Yoga. 1(0-2-0) . F,S. Yoga postures for all ages and levels.Breathing exercises. emphasis on physical yoga. utilizing a wide variety ofpostures: standing. sitting. forward bends. back bending. inverted. twisting.balances and relaxation.
PE 282 Advanced Aerobics and Leadership. 1(0-2-0) . F,S. Preq: PE231 or PE 230. Safe and effective high—low impact aerobics program withemphasis on student choreography and leadership. development of individualexercise prescription. and related health topics
PE 283 Mountaineering. 1(0-1-0) . S. Preq: PE 258, PE 257;Departmental approval required. Instruction and experience in alpine climbingskills emphasizing snow and ice travel. safety. land navigation. winter hazardevaluation. minimal impact camping skills. and equipment selection. Threefull—day classroom sessions before the trip required. Plan and participate in aten—day field trip over winter break. Additional charge assessed for the field tripwith a non—refundable deposit. Refer to the online schedule of classes for thecurrent charge.
PE 284 Sea Kayaking. 1(0-2-0) . F.S. Preq: Intermediate swimming abilityand Departmental approval required. Instruction and experience in basic seakayaking skills. Emphasis on paddling techniques. open water travel,navigation. minimal impact camping. safety. fitness. equipment selection andtrip planning. Plan and participate in one required field trip.Additional chargeassessed for the field trip with a non—refundable deposit. Refer to the onlineschedule of classes for the current charge.
PE 295 Special Topics in Physical Education. 1-3. F.S. Examination ofselected topics in health. fitness. outdoor leadership. physical education. andsport.
PE 296 Independent Study in Physical Education. 1-3. F,S,Sum.Independent study in Physical Education will vary according to the specializedtopic of interest. Credit and content determined by instructor.
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PEC 201and strategies of coaching baseball/softball.Coaching Baseball/Softball. 2(2-0-0) . S. Theories. techniques.
PEC 202 Coaching Basketball. 2(2-0-0) . F. Theories. techniques. andstrategies of coaching basketball,
PEC 203 Coaching Football. 2(2-0-0) . F. Theories. techniques. andstrategies of coaching football.
PEC 204 Coaching Golf. 2(2-0-0) . S. Theories. techniques. and strategiesof coaching golf.
PEC 205 Coaching Soccer. 2(2-0-0) . F. Theories. techniques. andstrategies of coaching soccer.
PEC 206 Coaching Swimming and Diving. 2(2-0-0) . S. Theories.techniques and strategies of coaching swimming and diving.
PEC 207 Coaching Tennis. 2(2-0-0) . S. Theories. techniques. andstrategies of coaching tennis.PEC 208 Coaching Track & Field/Cross-Country. 3(2-0-0) . S. Theories.techniques. and strategies of coaching track and field and cross—country.
PEC 209 Coaching Volleyball. 2(2-0-0) . F. Theories. techniques. andstrategies of coaching volleyball.
PEC 211 Strength Training and Conditioning. 2(1-2-0) . F, S.Knowledge and skills necessary for designing and implementing strength andconditioning programs. This course does not constitute credit toward meetingthe minimum university Physical Education requirements
PEC 301 Coaching Practicum. 1(0-4-0) . F.S. Preq: 15 hours of PEC. Aseven—week practical coaching experience in a middle school or high schoolsetting. Specific placement will depend upon the various playing seasons for thesports involved.
PEC 381 Athletic Training. 3(2-1-0) . F.S.Sum. Preq: PEH 280 0r PEH281 or CPR/First aid Certification. Incidence. causes. prevention and treatmentof sports—related injuries. Conditioning for sports. injury recognition andevaluation. taping techniques. first aid care. treatment and reconditioning.
PEC 477 Coaching Concepts. 3(2-1-0) . F,S,Sum. Practical and theoreticalconcepts essential to the preparation of coaches. This course does not constitutecredit toward meeting Physical Education requirements
PEC 478 Principles of Sports Science. 3(3-0—0) . F, S, Sum. Basic principlesof human anatomy. physiology. and biomechanics and their relationship toathletic coaching.
PEC 479 Sport Management. 3(3-0—0) . F.S.Sum. Planning. organizing.leading. and evaluating within a sport context; fundamentals of accounting.budgeting. economics. marketing. strategic planning. ethics. and their use insport settings; techniques of personnel. facility. and sporting event management.

PEF 214Any IOO-level PE course. A core course in teaching methods and concepts ofmulti—training and condition in group exercise. equipment and current rends;participation in selected activities designed to promote fitness; planningprograms for physical fitness for educational institutions and social agencies.Course does not constitute credit toward meeting Physical Education GERrequirement

Methods of Group Exercise Instruction. 2(1-2-0) . F.S. Preq:

PEF 303 Fitness Practicum. 1(2-0-0) . F.S. Preq: Consent of Instructor: A10 week practical fitness specialist experience in a fitness specific setting withinthe triangle area. Course does not constitute credit toward meeting the physicaleducation requirement.
PEF 480 Principles of Exercise Programming. 3(3-0-0) . F. Preq: PEC478. Fundamentals and scientific principles necessary to plan. design.implement. and evaluate individual exercise programs.



GOLF
PEG (PRT) 210 Golf Management I. 1(2-0-0) . S. Preq: PRT I56.Emphasis on concepts. techniques. and practices of teaching golf skills;understanding the Professional Golfers' Association Constitution; rules of golf.golf tournament operations; and golf car fleet management.
PEG 211 Golf Management 11. 1(1-0-0) . F. Preq: PGM Majors.PRT/PEG 210. Advanced concepts. techniques. and practices of teaching golf;golfer development programs. golf club design and repair.

HEALTH STUDIES
PEH 212 Alcohol, Drugs and Tobacco. 2(2—0—0) . F,S. Theories of druguse, pharmacology. tolerance. dependence, nicotine, alcohol usage. alcoholism,sedative—hypnotics. narcotics. amphetamines. cocaine, marijuana,hallucinogens, steroids and treatment. This course does not constitute credittoward meeting the Physical Education GER requirement
PEH 213 Human Sexuality. 2(2-0-0) . F,S.Snm. Physiological andpsychosocial aspects of human sexuality. Emphasis placed on health—relatedtopics of birth control, pregnancy, childbirth, abortion and sexually—transmitteddiseases. Concepts of gender acquisition, sexual values, and sexual moralitydiscussed as related to the promotion of healthy lifestyles within contemporaryAmerican culture.
PEH 280 Responding to Emergencies. 2(2-0-0) . F,S.Smn. Informationnecessary to evaluate vital signs and bodily functions as related to emergencyresponse; training to evaluate and react correctly to most emergency situationswhich might arise. and to perform temporary medical care and the follow—upaction as indicated. Optional fee assessed for certification. Does not satisfy thephysical education requirement
PEH 281 First Responder. 3(2-1-0) . F.S,Smn. Knowledge and skillsnecessary to respond appropriately in an emergency. Advanced skills in firstaid and CPR (adult. child. and infant. pocket masks and oxygen use) fulfillsrequirements for First Responder (depending on local protocol).
PEH 284 Women's Health Issues. 2(2-0-0) . F,S. This course will reviewhealth and wellness issues affecting women through their life span. It willexplore medical concerns and prevention as well as social health issues thatdisproportionately affect women in contemporary society. Discussions ofcurrent critical topics in women's health will also take place. Minor courses.
PEH 285 Personal Health. 2(2-0-0) . F,S. Behavior change. wellness.stress management, cardiovascular diseases, alcohol and tobacco use, cancer,infectious diseases. arthritis, human sexual response, sexual assault.contraception, and sexually transmitted diseases. This course does not constitutecredit toward meeting the Physical Education GER requirement
PEH 286 Nutrition, Exercise and Weight Control. 2(1-2-0) . F,S. Anutrition, exercise and weight management program emphasizing the basics ofproper nutrition and exercise. Emphasis on lifestyle changes and theirrelationship to appropriate weight management. Medical request
PEH 287 Stress Management. 2(2-0—0) . F,S. Impact of stress upon thepsychological and physiological function of the body. Exploration andinteraction with stress management techniques. This cotu‘se does not constitutecredit toward meeting the Physical Education GER requirement
PEH 335 Prevention of Sexual Assault and Violence. 3(3-0-0) . F.S.Historical and cultural perspective on rape. sexual assault. and relationshipViolence will be presented. The course prepares students to deliver a standardoutreach program that includes statistics. definitions. risk reduction techniques.medical. legal. psychological. community and campus resources.
PEH 375 Health Planning and Programming. 2(2-0-0) . F.S. Preq: PEH285 Personal Health. This course is designed to assist students in developing afoundation in health programming. Students will learn the necessary skills todevelop. implement. and evaluate health education programs.
PEH 377 Methods of Health Promotion. 2(2-0—0) . F, S. This coursefocuses on methods and techniques for delivering health—related content todiverse populations. Cooperative learning, critical thinking, peer educatortraining, and decision—making will be applied to various health dimensions.
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PEH 493 Practicum in Health. 2(0—0-4) . F. S. Preq: PEH 377 and 6 hoursof electives from the Health Minor. This course focuses on applying programdevelopment. management. evaluation. and educational strategies andtechniques within a health—related setting.
OUTDOO

PEO (PRT) 214 Introduction to Adventure Education. 3(3-0-0) . F.History and philosophy. social psychology of adventure. theories of adventure.benefits. risk—taking behavior. current rends and issues. research and evaluation.and model programs. Field trip required. Students are responsible for their owntransportation for field trip.
PEO (PRT) 215 Principles and Practices of Outdoor Leadership. 3(3-0-0) . S. Principles and practices of leadership in adventure education andrecreation programs: group management, trip planning, staffing, groupdynamics, health and safety issues, risk management and other relevant topics.
PEO 216 Backcountry Skills and Techniques. 2(2-0-0) . S. Skills forbackcountry travel and camping. Techniques for planning, organizing andleading backcountry trips. Plan and participate in two required weekend fieldtrips. Additional charge assessed for the field trips. Refer to the online scheduleofclasses for the current charge.
PEO 217 Challenge Course Programming. 2(1-2-0) . F,S. Participantslearn about ropes and group initiative courses; variety of adventure activitiesincluding new games. initiatives. high. and low ropes course events. Safety andrisk management issues and facilitation techniques presented anddiscussed.Participate in one required weekend field trip. Additional chargeassessed for the fieldtrip. Refer to the online schedule of classes for the cun‘entcharge.
PEO 302 Practicum Experience in Outdoor Programs. 2(0-4-0) .F.S.Sam. Preq: PEO 214. PEO 215. PEO 216. PEH 280. Short—term.supervised opportunity for students to participate in leading an outdoor activitycourse or program. Integration of academic preparation with its application in afield setting.

PER 101 Elementary Persian 1. 3(3—0—0) . F. Elementary Persian 101 is abeginning course for students who have little or no prior knowledge of thelanguage. It is designed to give the students an introduction to the phonology,morphology. and script of Persian which will develop, by the end of thesemester, into outcome skills including the ability to read aloud andcomprehend written texts from dictation, and carry on conversations atelementary levels. A textbook with grammar explanations in English issupplemented with tapes and videos of authentic language and culture used insituational communication.
PER 102 Elementary Persian II. 3(3-0-0) . S. Preq: Elementary Persian[0] (PER 101) 0r instructor’s permission. Elementary Persian 102 is thesecond—semester continuation of Persian 101. It continues and develops thestudents' familiarity with and command of the written and spoken forms of thelanguage by actively involving them in communicative activities at the first—year level. A textbook with grammar explanations in English is supplementedwith tapes and videos of authentic language and culture used in situationalcommunication.
PER 201 Intermediate Persian 1. 3(5-0-0) . F. Preq: Elementary Persian102. or instructor's permission. Persian 201 is the third semester (beginning ofsecond—year) in Persian. It deepens the students' familiarity with the syntax ofthe literary language of Persia and expands their command of the spokenvemacular of h‘an through exposure to more varied and sophisticatedcommunicational contexts. An intermediate textbook with grammarexplanations in English is supplemented with tapes and videos of authenticlanguage and culture used in situational communication.
PER 202 Intermediate Persian II. 3(3—0-0) . S. Preq: Elementary Persian(PER 201) or instructor’s permission. Persian 202 is the fourth semester, whichcompletes the intermediate level (second year) in Persian. It further deepens thestudents' familiarity with the syntax of the literary language of Persia and



expands their command of the spoken vernacular of h‘an through exposure tomore varied and sophisticated communicational contexts. It deals principallywith the acquisition of the conversation register of the language. which differsconsiderably from the formal written style. An intermediate textbook withgrammar explanations in English is supplemented with tapes and videos ofauthentic language and culture used in situational communication.
SPORTS

PES 291 Officiating Basketball. 1(1-0-0) . S. Rules. interpretations. signalsand mechanics of officiating basketball. Out-of-class officiating required.

PHILOSOPHY
PHI 205 Introduction to Philosophy. 3(3—0-0) . F.S. Introduction toselected problems of enduring philosophical importance. including such topicsas the nature of morality. knowledge. human freedom. and the existence of God.Content varies with different sections.
PHI 214 Issues in Business Ethics. 3(3—0-0) . F.S. An analysis andevaluation of major issues in business ethics. Topics include the socialresponsibility of business; social justice and free enterprise; the rights and dutiesof employers. employees. manufacturers. and consumers; duties to theenvironment. the world's poor. future generations. and the Victims of pastinjustices; the moral status of the corporation; and the ethics of advertising.
PHI 221 Contemporary Moral Issues. 3(3-0-0) . F. S. Philosophicalanalysis and theory applied to a broad range of contemporary moral issues.including euthanasia. suicide. capital punishment. abortion. war. famine relief.and environmental concerns.
PHI 250 Practical Reasoning. 3(3-0-0) . Analysis and criticism of bothdeductive and inductive argument. Deduction validity and soundness indeductive arguments; definition and the clarification of meaning; disproof bycounter-example; common fallacies. Inductive arguments: polls and samples;correlations and causal connection. Conceptual and empirical theories andhypotheses. Arguments discussed with a minimum of formalization.
PHI 298 Special Topics in Philosophy. 3(3-0-0) . Selected studies inphilosophy that do not appear regularly in the curriculum. Topics will beannounced for each semester in which the course is offered.
PHI 300 Ancient Philosophy. 3(3-0—0) . F. Coreq: PHI 495 for majorsonly. Western philosophy of the ancient world. with special emphasis on Platoand Aristotle.
PHI 301 Early Modern Philosophy. 3(3-0—0) . Western philosophy of the17th and 18th centuries. including such philosophers as Descartes. Hobbes.Leibniz. Locke. Berkeley. Hume. and Kant.
PHI 302 19th Century Philosophy. 3(3—0-0) . F. Western philosophy ofthe 19th century. including such philosophers as Kant. Hegel. Schopenhauer.Kierkegaard. Marx. and Nietzsche.
PHI 303 Medieval Philosophy. 3(3-0-0) . S. Philosophy of the MiddleAges. Authors to be studied may include Augustine. Anselm. Avicenna.Maimonides. Aquinas. and Scotus.
PHI 305 Philosophy of Religion. 3(3-0-0) . The existence and nature ofGod. including such topics as traditional proofs of God. skeptical challenges toreligious belief. miracles. the problem of evil. faith and reason. and religiousexperience.
PHI 309 Contemporary Political Philosophy. 3(3-0—0) . Freq: Onephilosophy course. Current theories about basic concepts in politicalphilosophy. such as liberty. equality. justice. natural rights. and democracy.with special attention to disputes concerning the nature of a just social order.
PHI 310 Existentialism. 5(3-0—0) . F. Philosophy of Existentialism.including such thinkers as Kierkagaard. Nietzsche. Doestoevsky. Sartre.Heidegger. and Camus.
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PHI 312 Philosophy of Law. 3(3-0-0) . F. Fundamental legal issues such aswhat constitutes a law or legal system. Justifications of legal interference withindividual liberty. Philosophical legal issues illustrated by specific legal cases.
PHI 313 Ethical Problems in the Law. 3(3-0-0) . Freq: PHI 221, 275. or375. Explores uses of the legal system. including such topics as the deathpenalty. plea bargaining. legalizing euthanasia. censorship. Good Samaritanlaws. the insanity defense. civil disobedience. preferential treatment.
PHI (STS) 325 Bio-Medical Ethics. 3(3-0-0) . F.S. Interdisciplinaryexamination and appraisal of emerging ethical and social issues resulting fromrecent advances in the biological and medical sciences. Abortion. euthanasia.physician—assisted suicide. compromised infants. aids. reproductivetechnologies. and health care. Focus on factual details and value questions. fact-value questions. fact—value interplay. and questions of impact assessment andpolicy formation.
PHI 330 Metaphysics. 3(3—0—0) . Freq: One course in philosophy.Metaphysical problems: distinction between appearance and reality. nature ofspace and time. free will and determinism. mind and body. nature of identity.
PHI 331 Philosophy of Language. 3(3—0-0) . Freq: One course inphilosophy. Introduction to traditional and modern accounts of the relationsbetween language and reality. the nature of truth. problems of intentionality andpropositional attitudes.
PHI 332 Philosophy of Psychology. 3(3-0-0) . Freq: One course inphilosophy or one course in psychology. Problems and controversies thatoverlap the boundary between philosophy and psychology: the mind/bodyproblem. behaviorism vs. cognitivism. the prospects for artificial intelligence.and language and the questions of innate knowledge.
PHI 333 Theory of Knowledge. 3(3-0-0) . Freq: One course in philosophy.Analysis of such central concepts as knowledge. belief. and truth. and theinvestigation of the principles by which claims to knowledge may be justified.
PHI 340 Philosophy of Science. 3(3-0-0) . F. S. Smn. Nature of sciencehighlighted by differences between science and pseudoscience. relationshipsbetween science and religion. and roles of purpose—directed (teleologicalexplanation) and causal explanation in physical life and social sciences.
PHI 375 Ethics. 3(3-0-0) . F.S. Examination of traditional questions ofphilosophical ethics: What are the principles of moral conduct? What sort oflife is worthy of a human being? Includes both classic and contemporaryliterature.
PHI 376 History of Ethics. 3(3—0-0) . F.S. Freq: One course in philosophyor permission of instructor.. Coreq: PHI 494 is requiredfor majors. Topics inthe history of ethics. Philosophers to be studied may include Plato. Aristotle.Aquinas. Butler. Hume. Kant. Sidgwick and Nietzsche.
PHI 415 Life Science Ethics. 3(3-0-0) . S. Freq: One course in PHIprogram. Recent work in normative evaluation of human actions affectingliving things. Advanced readings in moral theory. comparative valueassessment. and public policy. Credit will not be given for both PHI 415 andPHI 515
PHI 420 Global Justice. 3(3—0-0) . S. Freq: One course in Philosophy.Coreq: PHI 494. The applications of the ideas of justice and right beyond andacross the borders of individual nation states. attending to the facts ofglobalization and their consequences for political and economic justice andhuman rights. Topics: skepticism about global justice; transnational distributivejustice. pollution. and poverty; national sovereignty. self—determination. andintervention; the ethics of war; international human rights; and globaldemocracy. No one can receive credit for both PHI 420 and PHI 520.
PHI 422 Philosophical Issues in Environmental Ethics. 3(3-0-0) . F.Freq: One course in PHI program. Ethical questions about the environment; inparticular. what obligations we have to the environment. Topics: animal rights.obligations to species and ecosystems. intrinsic vs. extrinsic value. and policyimplications of moral judgments. Credit maynot be received for both PHI 422and PHI 522. No one who has received credit for PHI 322 can receive credit foreither PHI 422 or PHI 522.
PHI (PSY) 425 Introduction to Cognitive Science. 3(3-0-0) . Freq: Oneupper—level course in either PHI. FSY, CSC or Linguistics. Philosophicalfoundations and empirical fundamentals of cognitive science. aninterdisciplinary approach to human cognition. Topics include: thecomputational model of mind. mental representation. cognitive architecture. the



acquisition and use of language. Credit cannot be given for both PHI/PSY 425and PHI/PSY 525
PHI 440 The Scientific Method. 3(3-0-0) . S. Preq: One upper—levelcourse in philosophy. Detailed examination of core issues in the philosophy ofscience: the confirmation of scientific theories. falsification. projectibility. thenature of scientific explanation. laws of nature. and causation. Credit cannot begiven for both PHI 440 and PHI 540
PHI 445 Philosophy of Biology. 3(3-0—0) . S. Preq: One 300 or 400»levelcourse in philosophy or biology. Central issues in the philosophy of biologysuch as units of selection. philosophy of ecology. species. fitness.adaptationism. reductionism. development and innateness. evolutionaryprogress. and viability of applications of evolutionary theory to culture and$human nature$. Pre/Corequisite for following course: Corequisite for PHI 496;Credit cannot be given for both PHI 445 and PHI 545
PHI 450 Software and the Ethics of Ownership. 3(3—0—0) . S, Alt yrs( odd).The rightness or wrongness of treating computer programs as private property.for the purposes of marketing and regulating/excluding use. Brief look at lawof patent and copyright. Offered on—line only; on—campus attendance requiredfor final exam.Credit cannot be given for both PHI 450 and PHI 550
PHI 475 Ethical Theory. 3(3-0—0) . S. Preq: PHI 375 (Ethics), or PHI 376(History of Ethics) orpermission of instructor. An introduction to some centralthemes and issues in ethical theory. Topics in normative and meta—ethics suchas consequentialism, deontology, virtue ethics, constructivism, realism.relativism, subjectivism. and expressivism. Readings primarily fromcontemporary literature.
PHI 494 Writing in Ethics. 1(1—2-0) . Preq: PHI 250. LOG 201 or 335 andone other course in philosophy. Coreq: One of PHI 221. 275. 298. 306. 309.311. 313, 375. 422 or 498. A substantial paper in ethics. assigned by theinstructor of the corequisite.
PHI 495 Writing in History of Philosophy. 1(1-2-0) . F, S. Preq: PHI 250,LOG 201 or 335 and one other course in philosophy. Coreq: One ofPHI 298.300. 301 . 302 or 498. A substantial paper in history of philosophy. assigned bythe instructor of the corequisite.
PHI 496 Writing in Contemporary Philosophy. 1(1-2-0) . Preq: PHI 250.LOG 201 or 335 and one other course in philosphy. Coreq: One of PHI 298,305, 306, 330, 331. 332, 333, 340. 425. 440. 498. A substantial paper incontemporary philosophy. assigned by the instructor of the corequisite.
PHI 497 Writing in Logic, Representation and Reasoning. 1(0-0-3) . F,S. Preq: LOG 201 or 335, and one other philosophy course, not PHI 250.Coreq: One ofLOG 335, 435/535, PHI 298, 330, 331, 332, 333, 340, 425/525,440/540, 445/545. A substantial paper in logic, representation and reasoning,assigned by the instructor of the corequisite. enrollment subject to departmentalapproval; may be repeated for credit
PHI 498 Special Topics in Philosophy. [-6. Preq: Six credits in PHIprogram. Detailed investigation of selected topics in philosophy. Topicsdetermined by faculty members in consultation with head of the department.Course may be used for individualized study.

PHYSICAL AND MATHEMATICAL
SCIENCES

PMS 100 Perspectives on Learning. 1(1-1-0) . F. Undergraduates inCollege of Physical and Mathematical Sciences. The campus computing andinformation environment; levels of learning; recognition and application ofgood reasoning; academic and career resources and opportunities.
PMS 295 Special Topics in Physical and Mathematical Sciences. [-3.F.S,Sum. Preq: Departmental approval required. Special topics in physical andmathematical sciences at the early undergraduate level. Available as directedindividual or group study.

POULTRY SCIENCE
PO 201 Poultry Science and Production. 4(3-3—0) . F,S. Preq; BIO 125.Fundamental principles of broiler, turkey and egg production including poultry

physiology. breeding. incubation. nutrition. disease control.management and marketing. housing.
PO 290 Poultry Seminar. 1(1-0-0) . F. Preq: Sophomore standing.Exploration of topics related with current and future potential to influence thepoultry industry. Guest lectures from industry representatives will include:vertically integrated poultry production. primary breeders. marketing. animalhealth. veterinary medicine as it relates to poultry. allied equipmentmanufacturers. and management of poultry companies. Special emphasis onsummer inteinships and career services.
PO 301 Evaluation of Live Poultry. 2(1-3-0) . S. Preq: PO 201.Experience in evaluating live poultry for production and breeder stock potential.Emphasis on techniques and criteria used in selecting poultry for use incommercial production units.
PO (ANS, FS) 322 Muscle Foods and Eggs. 3(2-2-1) . F. Preq: Z0160,310 181,310 183, or BIO 125. Processing and preserving fresh poultry, redmeats, seafood, and eggs. Ante— and post—mortem events as they affect quality,yield, and compositional characteristics of muscle foods. Principles andprocedures involved in the production of processedmeat items.
PO (ANS, FS) 350 Introduction to HACCP. 3(3—0-0) . F,S. Introductorycourse on the Hazard Analysis and Critical Control Points System (HACCP)which is designed to decrease hazards in foods. An Intemational HACCPAlliance approved curriculum which covers prerequisite programs. A step bystep approach for developing and implementing a HACCP plan for USDAregulated food processing plants. Offered only as a world wide web coursethrough the Office of Instructional Telecommunications.
PO 351 Grading and Evaluation of Poultry Products. 2(1-2-0) . F. Preq:PO 201. Principles of grading and evaluation of poultry products such asdressed broilers. turkeys. shell eggs. candled eggs and broken—out eggsaccording to USDA guidelines.
PO 405 Avian Physiology. 4(3-3-0) . F. Preq: CH 220. Principles of avianphysiology integrating physiological functions and anatomical structures oforgans and organ systems. Practical problems associated with poultryproduction. The importance of maximizing growth and productivity viaexploitation ofenvironmental influences on physiological systems.
PO 410 Production and Management of Game Birds in Confinement.3(2-3-0) . Preq: PO 201. Management principles associated with the successfulpropagation and rearing of game birds. ornamental birds and waterfowl inconfinement. Housing and pen requirements. nutrition, disease control andregulatory issues included.
PO (ANS, NTR) 415 Comparative Nutrition. 3(3-0-0) . F. Preq: CH 220or 221 and 223. Principles of nutrition, including the classification of nutrientsand the nutrient requirements of and metabolism by different species for health.growth. maintenance and productive functions.
PO 420 Turkey Production. 2(1-2-0) . S. Preq: PO 201 . Principles andcurrent practices of turkey production.
PO 421 Commercial Egg Production. 2(1—2—0) . F,S. Preq: PO 201 .Principles and current practices of commercial egg production.
PO 422 Incubation and Hatchery Management. 2(1-2-0) . F. Preq: P0201. Principles and current practices of hatching egg production. incubation.and hatchery management. beginning with the placement of broiler breederchicks on the breeder farm and ending with the placement of chicks at thebrooding facility.
PO 423 Broiler Production. 2(1-2-0) . F. Preq: PO 201 . Principles andcun‘ent practices of broiler production; encompassing nutrition. management.poultry health and related areas.
PO (ANS) 425 Feed Mill Management and Feed Formulation. 3(2-3-0). S. Preq: PO(ANS.NTR) 415 or ANS 230; CH 220 or 221. Feed millmanagement. feed ingredient purchasing. inventory. storage. and qualityevaluation. computerized feed formulation. feeding programs for poultry andswine. feed mill design. equipment. maintenance. operation. safety. state andfederal regulations pertaining to feed manufacture.
PO 430 Poultry Breeding. 3(2—2-0) . S. Preq: PO 201. Application ofreproductive and genetic principles to the reproduction of poultry breedingstocks.



PO 492 External Learning Experience. 1-6. F.S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
PO 493 Special Problems in Poultry Science. [-6. ES. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes campus facilities and resources. Contact andarrangements with prospective employers must be initiated by student andapproved by a faculty adviser. the prospective employer. the departmentalteaching coordinator and the academic dean prior to the experience.
PO 495 Special Topics in Poultry Science. 1—3. F. S.Snm. Offered asneeded to present materials not normally available in regular course offerings orfor offering of new courses on a trial basis.

PLANT PATHOLOGY
PP 315Fundamental principles of plant pathology with emphasis on disease etiology,nature of pathogenesis, ecology of host/parasite interaction. epidemiology ofplant diseases, current strategies and practices for integrated disease control.

Principles of Plant Pathology. 4(3-3—0) . F. Freq: BIO 125.

PP (FOR) 318 Forest Pathology. 3(2-2-0) . S. Freq: BIO 125 or BO 200.Major diseases of forest trees and deterioration of wood products emphasizingprinciples of plant pathology; diagnosis; nature. physiology. ecology. anddissemination of disease—causing agents; mechanisms of pathogenesis;epidemiology and environmental influences; principles and practices of control.
PP 492 External Learning Experience. [-6. ES. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
PP 493 Special Problems in Plant Pathology. [-6. F. S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes campus facilities and resources. Contact andarrangements with prospective employers must be initiated by student andapproved by a faculty adviser. the prospective employer. the departmentalteaching coordinator and the academic dean prior to the experience.
PP 495 Special Topics in Plant Pathology. 1-3. F.S.Snm. Offered asneeded to present materials not normally available in regular course offerings orfor offering of new courses on a trial basis.

PARKS, RECREATION AND
TOURISM MANAGEMENT

PRT 150 Parks, Recreation and Tourism Management Orientation.3(3-0-0) . F.S.Snm. Introduction to PRTM Department. programs and facilities.the profession and opportunities in the delivery of park. recreation and tourismservices. Students will complete a 30 hour field experience.
PRT 152 Introduction to Parks, Recreation and Tourism. 3(3-0-0) .F.S.Snm. Introduction to the professional field of recreation by presenting thebasic principles. fundamentals and concepts of recreation as related to suchfactors as recreation history and objectives. sociological and economic aspectsof recreation. leadership qualities and facility provision; and settings fororganized recreation in modern society.
PRT 156 Professional Golf Management Orientation. 3(3-0—0) . F. Freq:FGM Majors. Overview of the golf industry and introduction to the conceptsand practices of effective golf management including turfgrass management.golf shop operations. food & beverage control. customer services. personnelmanagement, and tournament operations. Theoretical foundations forunderstanding leisure behavior and the parks. recreation and tourismmanagement profession.
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PRT 200 Leisure Behavior, Health and Wellness. 3(3-0—0) . F.S.Sum.Leisure as a lifelong resource for human satisfaction and fulfillment; itspotential for physical. mental. social and emotional grth and emotionalgrowth and development of the individual. Leisure opportunity areas presentedand evaluated.
PRT (PEG) 210 Golf Management I. 1(2-0-0) . S. Freq: FRT I56.Emphasis on concepts. techniques. and practices of teaching golf skills;understanding the Professional Golfers' Association Constitution; rules of golf.golf toumament operations; and golf car fleet management.
PRT 211 Golf Management 11. 1(1-0-0) . F. Freq; PGM Majors.PRT/PEG 210. Advanced concepts. techniques. and practices of teaching golf;golfer development programs. golf club design and repair.
PRT (PEO) 214 Introduction to Adventure Education. 3(3—0-0) . F.History and philosophy, social psychology of adventure. theories of adventure.benefits, risk—taking behavior. current rends and issues. research and evaluation.and model programs. Field trip required. Students are responsible for their owntransportation for field trip.
PRT (PEO) 215 Principles and Practices of Outdoor Leadership. 3(3-0-0) . S. Principles and practices of leadership in adventure education andrecreation programs: group management. trip planning, staffing. groupdynamics, health and safety issues, risk management and other relevant topics.PRT 220 Conmnercial Recreation and Tourism Management. 3(3-0-0) .F.S. Freq: FRT 152. Commercial recreation and the tourism industry. includingits origin. present characteristics, behavioral foundations and societal impacts.Emphasis on recreation administration in the commercial sector.
PRT 238 Inclusive Recreation. 3(3-0-0) . F. S. Freq: PRT I52.Knowledge. attitude awareness and resources needed to include people withdisabilities or challenges in parks. recreation and tourism programs andservices. Current legislation. issues and trends.
PRT 250 Management of Park and Recreation Facilities. 3 2—2-0) . F. S.Freq: FRT 152. Management principles applied to park. recreation. sport areasand facilities. Emphasis on operational efficiency. quality service. fiscalresponsibility and maintenance management. Laboratory provides forapplication of management and maintenanceprinciples.
PRT 266 Introduction to Sport Management. 5(3-0-0) . F. S. SUM.Introduction to concepts and practices of effective sport programming andmanagement at the professional. collegiate and community levels. Overview ofvarious program delivery systems such as fitness, instructional sport. informalsport. and intramural sport. Examination of management elements of sportprogramming. including planning. personnel, finance, facilities. risk andliability and marketing.
PRT 277 Psychological & Cultural Dimensions of Sport. 3(3—0-0) . F.S.Freq: Sport Management or FRTMajors, PRT 266. The psychological behaviorof the individual in physical activity and sport. The development of sport andthe sports industry. political and cultural significance of sport, and sport ininternational relationships. The relationship between sport, gender, class.ethnicity, health, drugs. violence, education. and life long physical activity.
PRT 286 Writing and Speaking in Sports Organizations. 3(3—0—0) . F.S.Freq: Sport Management or FRT Majors. PRT 266. Concepts related toeffective communication within sport organizations. Including interpersonalcommunication. group communication. public speaking, use of electronicmedia. and basic knowledge and understanding of media in sport and sportenterprises.
PRT 311 Golf Course Turf Grass Management. 3(2-2-0) . F. Freq: PGMMajors. Sophomore standing. FRT 211. Introduction to the roles andresponsibilities of the golf course superintendent as well as the practices andprocedures associated with golf course turfgrass management. Preparation forcompletion of Level II Turfgrass Management. elements of the ProfessionalGolfers' Association of America's Professional Golf Management apprenticeprogram. Periodically class/lab meetings require transportation to area golffacilities. Students are expected to provide their own transportationaccommodations.
PRT 312 Golf Management In. 1(1-0-0) . S. Freq: PGM Majors. FRT311. Advanced concepts. techniques. and practices of golf management:business analysis. planning and operations. and analysis of the golf swing.Preparation for completion of PGA of America's Professional golf ManagementLevel II knowledge tests and skills simulations.



PRT 315 Organization and Administration of Adventure Programs.3(3-0-0) . S. Preq: PRT 152. Overview of the organizational and administrationof adventure programs and services. professional standards. programming.management. staffing. budgeting. public relations. liability and riskmanagement.
PRT 320 Convention and Visitor Services. 3(3-0-0) . F. Freq: PRT 152.An examination of the programmatic issues of providing visitor services forconventions. meetings. group tours and special events, The focus is on theplanning and delivery of visitor service programs designed to enhance visitorexperiences in a community.
PRT 350 Outdoor Recreation Management. 3(2-3-0) . F. S. Preq; PRTI52. Concepts and methods of outdoor recreation planning and managementexplored with emphasis on the public sector. Current issues relative torecreation provision identified and debated.
PRT 351 Outdoor Consortium. 3(2-3—0) . S. Examines outdoor recreationand resource management approaches and research results from an appliedperspective. Students will practice problem—solving techniques and interact witha wide variety of park managers and planners. This course culminatesin a week—long field experience that may conflict with other scheduled courses. Fieldexperience held in conjunction with four other universities in the Great SmokyMountains National Park. A fee will be assessed for the trip.
PRT 358 The Recreation Program. 3(2—3—0) . F,S. Freq: PRT I53.Theoretical and applied approaches to the recreation program planning process.Basic elements of programming using a variety of recreational settings anddiversity of practical experience.
PRT 359 Leadership and Supervision in Recreation. 3 2-2-0) . F.S.Freq: PRT250. Systematic principles for managing human resource componentof parks. recreation and tourism organizations. Leadership. group dynamics.human resources planning and organizing. employee recruitment. selection andsupervision.
PRT 365 Arts Management in Recreation. 3(2-2-0) . F. Freq: Juniorstanding. Introduction to arts management in recreation programs; emphasis onthe importance and benefits of arts to the individual and community.Understanding and appreciation of the role of the arts in a comprehensiverecreation program plan. Emphasis on arts management principles includingphilosophy. fiscal. technical and physical community resources.
PRT 366 Sport Programming. 3(3-0—0) . F.S. Preq: Sport Managementand PRT Majors, PRT 266. Foundations, administrative support systems,delivery systems and desirable practices of sport programming. Programdelivery systems overview with emphasis on problems and solutions associatedwith sport programs. Topics include sport league administration, youth sportdelivery issues. sport tournament operations, community based sport deliveryissues, college/university recreation sport delivery.
PRT 375 Internship Orientation. 1(0-1—0) . F. Freq: PRT 152 andDepartmental approval required. Preparation for recreation and park internship.Resume writing, interviewing skills. cover letters and internship searchtechniques and resources.
PRT 376 Sport Administration. 3(3—0-0) . F. Preq: Sport Managementand PRT Majors, PRT 266. Concepts related to policy development.organization and management specific to sport organizations. Including theoriesand practices of policy development and implementation, management theories,organizational behavior. the strategic management process. organizationaldesign. managing change. and operational planning.
PRT 380 Analysis and Evaluation in Parks, Recreation. 3(2-2-0) . F.S.Freq: 300»Ie1nel Statistics course. PRT 359. Examination of the steps involvedin analyzing and estimating the impact of recreation and parks services.Includes relevant issues and useful approaches for systematic analysis.Emphasis is placed on an understanding and development of various types ofsystematic evaluation designs. Activities leading to the analysis anddevelopment of performance reports to assess and improve managerialoperational efficiency are covered.
PRT (BUS) 406 Sports Law. 3(3-0-0) . F. Freq: Junior standing.Fundamental principles of law. especially tort and contract law. applied tosports situations. Analysis of liability of sports personnel in various rolesincluding participant, coach, promoter. trainer and official. Analysis ofcommon law court decisions in sports contexts well as key state and federalstatutory legislation such as civil rights and antitrust.
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PRT 407 Services, Facilities and Event Marketing. 3(3-0—0) . F,S. Preq:PRT 358,. Examination of marketing methods as applied to Parks. Recreation.Tourism and Sport Management facilities and programs. Aspects of advancedmarketing: market research. marketing strategy and revenue—generation in bothpublic and private settings. Credit will not be given for both PRT 407 and PRT507
PRT 410 Food and Beverage Management. 3(3-0-0) . S. Preq: PGMMajors. Junior standing. PRT 312. Introduction to practices and procedures infood and beverage service. Basics of food service needs. cost controls. legalissues affecting food and beverage service. staffing. and customer satisfaction.Critical elements of food costing. purchasing. inventory control. menu planning.and security. Preparation for completion of Level III Food and Beveragecontrol elements of the Professional Golfers' Association of America'sProfessional Golf Management apprentice Program
PRT 411 Club Management. 3(3-0-0) . F. Preq: Junior standing, PRT152. Introduction to practices and procedures in contemporary clubmanagement. Application of general management functions to clubenvironments including human resources. training, financial managementmarketing; leadership food and beverage service operations facilities and riskmanagement; legal issues; and career planning. Preparation for completion ofClub Management elements of the Professional Golfers' Association ofAmerica's Professional Golf Management apprentice Program
PRT 412 Golf Course Architecture. 3(3-0—0) . F. Preq: PRT 211. Basicprinciples of golf course design. Historical architectural influences on currentgolf course design trends. Strategic golf course design principles. shot values,construction practices, environmental issues, and maintenance issues. Golfcourse design and management implications. Restricted to PGM and LandscapeArch. Majors. Junior Standing
PRT 413 Golf Management IV. 1(1-0-0) . F. Freq: PGM Majors, PRT312, Senior standing. Advanced concepts. techniques. and practices of golfmanagement: swing concepts of teaching. supervising and delegating.merchandising and inventory control. Preparation for completion of PGA ofAmerica's Professional Golf Management Level III knowledge tests and skillsimulations.
PRT 414 PGA Apprentice Program Completion. 0(0-0-0) . S. Preq:PGM Majors. Checkpoint mechanism to register the successful completion ofthe Professional Golfers' Association Apprentice requirement.
PRT 420 Resort Planning and Management. 3(3-0—0) . S. Preq: PRT I52.Theory and practical applications of planning, accommodations management.food and beverage operations, recreation programs and management in theresort industry.
PRT 442 Recreation and Park Interpretive Services. 3(2—3—0) . S. Freq:Junior standing. The principles and practices of environmental and historicalinterpretation. Personal (attended) and non—personal (unattended) interpretivecommunication techniques. Comprehensive planning and implementation ofinterpretive programs, and equipment and facilities used in environmental andhistorical interpretation. One overnight field trip required.
PRT 451 Principles of Recreation Planning and Facility Development.3(2—3—0) . F, S. Preq: PRT 358. Planning activities analyzed as decision—makingprocesses. Identification. interpretation, evaluation and utilization of data andresources necessary for recreation planning. Planning principles applied in theanalysis of proposed and existing recreation sites.
PRT 453 Administrative Processes of Recreation/Park Organizations.3(3-0—0) . F. Preq: PRT 359. Basic administrative processes; the inteinalorganization of the recreation/park department; board and executiverelationships; legal foundations and legal liability considerations; personnelpractices and policies; and public relations administration.
PRT 454 Parks and Recreation Finance and Administration. 3(3-0-0) .F, S. Freq: PRT 359. Recreation and park fiscal administration. sources offinance for operating and capital expenditures. revenue activities. financialplanning. budgeting. expenditure policies. auditing and planning for recreationand park services. decision—making tools. legal aspects of administration.
PRT 455 Personnel and Administrative Practices for Zoos andAquariums. 3(3-0-0) . F. Personnel and administrative practices identified withzoos and aquariums. Administrative philosophy and application, organizationalstructure. personnel management, fiscal procedures, communications. specificadministrative problems.



PRT 456 Issues in Golf Management. 3(3-0-0) . S. Freq: PGM Majors.Senior standing. PRT 156. Critical analysis of issues in professional golfmanagement; integration of knowledge, theory and experience fi‘om coursework and internship experiences; preparation for completion of the ProfessionalGolfers' Association of America's Golf Professional Training Program.
PRT 458 Special Events Planning. 3(3-0—0) . S. Freq: PRT 358.Theoretical and applied approaches to the planning of special events.Components and considerations of event planning. applied to variousrecreational settings. Participation in a community special event is required.Attendance at professional conference also required.
PRT 462 Introduction to Geographic Information Systems. 3(3-0—0) .F.S. Overview of the operations and functions of computerized spatial displayand map analysis processes (Geographic Information Systems), production ofeffective computer—generated maps and spatial displays, concepts for spatialmodeling. Extensive independent learning and computer experiences includingon—line Virtual laboratory sessions.
PRT 466 Sport Finance and Economics. 3(3-0-0) . F,S. Freq: SportManagement and FRTMajors, PRT 266, ACC 210, and (ARE 201 or EC 201 orEC 205). Concepts include sources of revenue for financing, principles ofbudgeting, spreadsheet utilization, and financial management of sport facilitiesand enterprises. Additional topics include fundraising principles and methods,economic impact principles and their application to sport venues and events,economic theory applied to sport manufacturing, service industries, professionalsports, stadiums and arenas. intercollegiate sports, and the sport club industry.
PRT 47S Recreation and Park Internship. 8(0-27—0) . F,S,Sum. Freq:PRT 350, PRT 358. PRT 359, PRT 375. FRT 380. 100 hours of approved workexperience” Provides prospective park. recreation and leisure serviceprofessionals a 400—hour (ten week) learning experience in a selected agency ororganization. under the joint supervision of a qualified manager and a universityinternship supervisor.
PRT 476 Sport Marketing. 5(3-0-0) . F,S. Freq: PRT 486, SportManagement or PRT Majors, PRT 266. Fundamental marketing principles andconcepts related to the sport industry. Overview of marketing mix. marketingstrategies and the bases of segmentation. sponsorship. licensing. fundraising andmerchandising. Special emphasis on the marketing of sport and its strongrelationship to research. Credit will not be given for both PRT 476 and PRT407.
PRT 477 Park, Recreation and Tourism Management. 3(3-0-0) . F.S.Freq: Senior standing. Integration of knowledge. theory and methods fromcoursework and experience; development and presentation of comprehensiveoperational and management problems and plans. Designed to encouragestudents to function as professionals and to relate areas of specialty to thebroader Parks, Recreation and Tourism Management profession. Must be takenduring student's last semester of coursework
PRT 486 Senior Seminar in Sports Management. 3(3—0-0) . S. Freq.-Sport Management Majors, Senior standing, PRT 476. Issues affecting sportmanagement at a national and global level. Interactive effect of strategies anddecisions in each cognate area in sport management. Professional ethics and thenotion of rights and responsibilities will be examined in the context of sportmarketing, finance, communications, risk management and other managementfunctions inherent in the sport enterprise. Students will also examine varioustheories of ethics and concepts of morality and develop a personal philosophyfor social responsibility and management values.
PRT 491 Special Topics in Recreation. [-3. F.S,Sum. Freq: Departmentapproval required. Investigation and analysis of a problem associated withrecreation resources.

POLITICAL SCIENCE
PS 101 Internet Research. [(03-0) . F.S,Sum. Tools and techniques forconducting Internet research and electronic literature reviews. Documentationand ethics of using and citing information sources.
PS 102 Data Analysis. [(03-0) . F,S.Smn. Statistical analysis ofgovernmental and survey data. Introduction to data sets and collecting.computerizing and analyzing political and social data.
PS 103 Designing Political Web Pages. 1( -2-0) . F,S,Snm. Principles ofeffective internet communication in political professions, for constituency
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contact and grassroots mobilization. and use of web documents by politiciansand political organizations. Design of web page documents and creation ofinternet directories.
PS 200 Workshop in Political Science. 1(1-0-0) . F.S. Freq: PoliticalScience Majors. Core questions in political science using current politicalissues. events and debates as examples. Emphasis on methods of investigatingpolitical questions and the role of values in political debates.
PS 201 American Politics and Government. 3(3-0—0) . F. S.Smn. Analysisof American political institutions and processes. including the constitution.political culture. campaigns and elections. political parties. interest groups. themedia. the president. congress. the federal courts. and public policy. Discussionof contemporary and controversial issues in American politics. Emphasis onplacing current issues in comparative and historical perspective where relevant.
PS 202 State and Local Govermnent. 3(3-0-0) . F,S, Sum. State and localgovernments within the context of the American federal system. Specialemphasis on federalism, the constitutional/legal relationships between state andlocal governments, and the institutions, organizational forms. and politicalprocesses in American state and local government.
PS 203 Introduction to Nonprofits. 5(3-0—0) . F,S. Development ofnonprofit organizations and the contributions of nonprofits in the U.S., othercountries. and the international community; political. social, and economic rolesof nonprofits; nonprofit governance; partnerships with government and othernonprofits; types of organizations in the nonprofit sector; contemporary policyissues. Service project with minor transportation costs.
PS 204 Problems of American Democracy. 3(3-0-0) . F. Politicalproblems in America from the perspective of political theory. Democracy.economics and politics. racial and sexual equality. civil disobedience. andindividual freedom.
PS 205 Law and Justice. 3(3-0-0) . F,S,Sum. Role of law fi‘om practical.political and theoretical perspective; linkages between law and justice inaddressing social problems. such as gun control; drug legalization; civildisobedience; gender equality; and property rights; the impact of media onpublic perceptions of law and justice.
PS 231 Introduction to International Relations. 3(3-0-0) . F.S,Sum.Evolution of relations among nations and of the roles of the United Nations andother international institutions. including changes in the world political systemsince the end of the cold war.
PS 236 Issues in Global Politics. 3(3-0-0) . F, S. Selected problems facingthe world community, related political issues, and international responses tothem, including international trade, economic development, wars. arms control.terrorism, ethnic conflict, human rights, status of women, population growth,food security, and environmental degradation.
PS 241 Introduction to Comparative Politics. 3(3-0—0) . F. Introductorycomparative analysis of a selected variety of political systems always includingsome developed democracies, some communist states and some developingcountries. A minimum familiarity with the American political system isassumed.
PS 298 Special Topics in Political Science. [—6. Experimental course atthe freshman and sophomore levels.
PS 301 The Presidency and Congress. 3(3-0-0) . S. Freq: PS 201.Historical development. selection. and internal organization of the presidencyand congress. Discussion of the relations between the branches and theinfluence of public opinion. interest groups and parties on the federalgovernment. Analysis of the legislative process.
PS 302 Campaigns and Elections in the US Political System. 3(3-0-0) .F. Freq: PS 201. Campaigns and elections in the United States with emphasison presidential and congressional primary and general elections. Developmentof theoretical propositions concerning how and why people vote. how and whycandidates campaign. and behavioral reasons underlying candidates' successesand failures. Special emphasis on the role of the mass media in the electoralprocess.
PS 303 Race in U.S. Politics. 3(3-0—0) . S. Alt. yr(even). Freq: Sophomorestanding. Race in American politics with emphasis on the African—Americanpolitical experience: civil rights legislation, voting rights. politicalrepresentation, campaigns and party politics, survey attitudes, and publicpolicies including affirmative action.



PS 305 The Justice System in the American Political Process. 3(3-0—0) .F.S,Smn. Criminal justice process and civil justice system in the Americanjudiciary. including court organization and legal professionals such as police.attorneys and judges; formulation and implementation of policies by lawenforcement and the courts; impact of political system upon police. attorneysand judges; interaction between public and legal professionals in judicialdecision making. Students who have successfully completed PS 306 or PS 311may not receive credit for PS 305.
PS (WGS) 306 Gender and Politics in the United States. 3(3-0-0) . S.Preq: PS 201. This course explores the role of gender in contemporaryAmerican politics. The course examines the historical course of gender politicsto see how we have arrived at the present state. It investigates the activities thatwomen and men play in modern politics—voting. running for office, serving inoffice. etc.. and how women and men perform these activities in different ways.The course also focuses on major areas of public policy that affect women andmen in different ways.
PS 307 Introduction to Criminal Law in the United States. 3(3-0-0) .F,S. Principles underlying the criminal law in the United States andclassification of crimes, criminal act. factors affecting criminal responsibilityand various types of offenses. Observation of state and federal court sessions.
PS 308 Supreme Court and Public Policy. 3(3-0-0) . S. The role of theSupreme Court in American politics. with emphasis on the use of litigation as aform of political activity. Readings include relevant court cases as well asdescriptions of the Supreme Court in action.
PS 309 Equality and Justice in United States Law. 3(3-0-0) . S, Altyrs(odd). Equality and justice in American law; federal and state courtinterpretation of constitutional and statutory law. Topics include racial justice;prisoners' rights and just punishments; nontraditional families and reproductivetechnologies; gay rights; immigration law; criminal justice practices,
PS 310 Public Policy. 3(3-0—0) . Introduction to public policy formulationand analysis. including agenda—setting strategies. problems of legitimation. theappropriations process. implementation. evaluation. resolution. and termination.
PS 312 Introduction to Public Administration. 3(3-0-0) . F.S.Administration in city. state and national governments: effectiveness andresponsiveness. involvement in policy areas. and issues of ethics andresponsibilities,
PS 314 Science, Technology and Public Policy. 3(3-0-0) . S. Societalimpacts of science and technology. Structures and processes for formulation.implementation. evaluation of United States science and technology policy.Political implications of selected issues in science and technology policystudies.
PS 315 Public Leadership. 3(3-0-0) . S. Nature and varieties of politicalleadership by elected and appointed officials in government. officials andvolunteers in nonprofit organizations. and leaders of political movements andcommunity groups drawing on literature in political science. self—assessment ofstudent's leadership characteristics and examination of outlets for politicalleadership activity.
PS 320 US. Environmental Law and Politics. 3(3—0-0) . F, S. Emergenceof the environment as an issue in United States politics. Law and policypertaining to air and water pollution. land—use. water. energy. toxic substances.and wilderness. Roles of national and state governments. scientists.corporations. and citizens groups in addressing environmental problems
PS 331 US. Foreign Policy. 3(3-0-0) . ES. The content. formulation. andexecution of US. foreign policy during the postwar period. with concentrationon major issues and trends. the instruments for implementing foreign policy.and analysis of the policy—making process.
PS 335 International Law. 3(3-0—0) . S. Purpose and effectiveness ofinternational law. including the rights and duties of sovereign states. peacefulsettlement of disputes. laws of war. humanitarian law and role of non—stateactors, Emphasis on formal legal reasoning and political analysis.
PS 336 Global Environmental Politics. 3(3-0-0) . F,S. Internationalpolitics. laws. and policies pertaining to global environmental problems in therealms of population. pollution. climate change. biological diversity. forestsoceans. fisheries. Antarctica. and outer space.
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PS 339 Politics of the World Economy. 3(3-0-0) . S. Politics ofinternational trade and payments. including barriers to trade. dispute settlement.multinational corporations. financial crises. international economic institutionsand the problems of economic underdevelopment.
PS 341 European Politics. 3(3-0-0) . F. Comparative analysis of theinterests. institutions and processes that determine political stability andeconomic security in Europe. including the political and economic developmentof Europe. the role of parties and party politics. the institutions and politics ofthe European Union.
PS 342 Politics of China and Japan. 3(3-0—0) . F. S. Politics. public policy.and foreign affairs of China and Japan.
PS 343 Government and Politics in South Asia. 3(3-0-0) . F. Survey ofgovernment structures. politics. foreign policies and economic policies of India.Pakistan. Bangladesh and Sri Lanka. Democratization; religious. ethnic andsectarian conflicts; nuclear proliferation; Kashmir conflict; and economicdevelopment.
PS 345 Governments and Politics in the Middle East. 3(3-0-0) .Historical. geographic. religious. and political—economic factors of the MiddleEast. Particular attention is given to the internal politics of selected countries.as well as issues of international concern.
PS 361 Introduction to Political Theory. 3(3-0-0) . F,S,Sum. Nature andpurpose of politics. as treated by such writers as Plato. Aristotle. St. Augustine.Machiavelli. Locke. Rousseau. Mill. Marx. and Nietzsche.
PS 362 American Political Thought. 3(3-0-0) . S. American ideas andinstitutions 3 Viewed from the perspective of great American political thinkers.such as Frederick Douglass. Thomas Jefferson. James Madison. AlexanderHamilton. Henry David Thoreau. Abraham Lincoln. Franklin Roosevelt. andMalcolm X.
PS 371 Research Methodology of Political Science. 3(3-0-0) . F.S,Smn.Preq: ST3II 0r (ST301 and ST 502): (PS IOI.PS 102, and PS 103). Researchmethods in social science and quantitative analysis in political science andpublic policy including research design. data collection. statistical analysis andcomputer applications,
PS 391 Internship in Political Science. 1-6. F.S,Smn. Preq: Consent ofInstructor. Internship in a governmental agency. interest group. or likeorganization involves seminar or formal report.
PS 401 American Parties and Interest Groups. 3(3-0—0) . S. Americanparties and interest groups as instruments for mobilizing electorates. shiftingpublic opinion and setting political priorities. The role of parties and interestgroups in operating and financing elections. Strategies. tactics and problems ofparties and interest groups influencing elected officials. bureaucrats and thepolicy process.
PS 406 American State Politics. 3(3-0-0) . Comparative study of thepolitics and policies of the fifty American states. Socioeconomic and politicalvariations and state response to intergovernmental domestic programs.Analysis of state policy in economic development. environment. health.housing. education. transportation. criminal justice and regulation.
PS 408 Urban Politics. 3(3-0-0) . Examination of politics in small towns.cities. counties. and urban regions including political development of cities.groups in urban politics. governmental institutions. local government officials.citizen participation. suburban development. metropolitan reform. andintergovernmental relations.
PS (AFS) 409 Black Political Participation in America. 3(3-0-0) . F.African American political participation in the United States; political culture.socialization. and mobilization. with a focus on the interaction between AfricanAmericans and actors. institutions. processes. and policies of the Americanpolitical system.
PS 411 Public Opinion and the Media in American Politics. 3(3-0-0) .Preq: PS 201. Nature. content. origins. and effects of public opinion in theAmerican political system; role of the mass media in articulating and shapingpublic opinion; issues concerning measurement of public opinion.
PS (SOC) 413 Criminal Justice Field Work. 4(2-8-0) . F,S. Preq:Acceptance in Criminal Justice Option; Senior standing; SOC 306 and PS 311.Supervised observation and experience in a criminal justice agency. Study ofrelationships between ongoing programs and relevant political and sociological



theory and research. Weekly seminars. small groups. and individualconferences. Presentation of an integrative report.
PS 415 Administration of Justice. 3(3-0-0) . F. Freq: PS 311 and Juniorstanding. Politics and administration in the American system of justice. Creditwill not be given for both PS 415 and PA 515
PS (WGS) 418 Gender Law and Policies. 3(3-0-0) . F. Freq: Nine hoursof Political Science. Law and policy pertaining to contemporary gender issues.Examination of agenda setting. policy formation. implementation. judicialinterpretation and evaluation of selected issues. such as reproductive policies.equal employment and sexual abuse.
PS 431 The United Nations and Global Order. 3(3-0-0) . F. Freq: PS231 or PS 236 or PS 335. United Nations in contemporary world politics.Functions and operation of central organs. commissions, and specializedagencies. Role in addressing global issues including peacekeeping. armscontrol. human rights, economic and social development. and environment.
PS (SOC) 432 Violence, Terrorism, and Public Policy. 3(3-0-0) . F,S.Freq: SOC 300 or PS 371. The course examines interpersonal and groupviolence in contemporary societies and the causes for its occurrences. Specificforms of violence that will be examined include domestic violence. gangs.homicide, and terrorism, domestically and internationally. Throughout thecourse students will use data to critically evaluate policies and practices toprevent and control violence and will examine potential solutions to theproblems of violence.
PS 433 Global Problems and Policies. 3(3-0-0) . F. Freq: PS 231 or PS236 or PS 241. Critical analysis of issues and events in world politics. includingterrorism. drug trafficking and money laundering. transmission of infectiousdiseases. democratization. globalization and economic development.
PS 437 US. National Security Policy. 3(3-0-0) . Freq: PS 331.Formulation and implementation of United States national security policy.including its military. political and economic dimensions, Historical evolutionof US policy primarily from the end of World War II through the end of theCold War and to itscontemporary context.
PS 443 Seminar in Latin American 8; Caribbean Politics. 3(3-0-0) . S.Freq: Six hours of Political Science including PS 231. Comparative politicaldevelopment in Latin America and the Caribbean. Emphasis ondemocratization and implications for US foreign policy. Credit cannot be givenfor both PS 443 and PS 543
PS 445 Comparative Systems of Law and Justice. 3(3-0-0) . Freq: FS311 and Junior standing. Legal culture and administration of justice in variouscountries and in the US. Emphasis on the impact of legal ideology on crime.political justice, police administration. corrections and judicial process. Creditwill not be given for both PS 445 and PS 545
PS 462 Seminar in Political Theory. 3(3-0—0) . S. Freq: PS 361 orConsent of Instructor. A special area in political theory through selected texts.independent research. and seminar reports. Topics vary from year to year. suchas ancient and modern political thought. democratic theory. and political theoryin literature.
PS 463 Public Choice and Political Institutions. 3(3-0-0) . F. Freq:Junior standing or Senior standing, Political Science Majors, 12 hours ofPolitical Science Courses. Examination of public choice approach to politicalscience. Analysis of political institutions and how they modify human behaviorand influence political and policy outcomes. Fulfills department's undergraduatesenior seminar requirement.
PS 471 Public Opinion Research Methodology. 3(3-0—0) . F,S. Surveyresearch methodology in public opinion polling. campaign management. mediaand market research. needs assessment and program evaluation. Topics includequestionnaire design. survey sampling. computer applications. and dataanalysis.
PS 490 Readings and Research in Political Science. 1-6. F.S. Freq:Departmental approval required. Extensive readings or research in politicalscience under direct faculty supervision.
PS 492 Honors Readings and Thesis in Political Science. 3-6. F. S. Sum.Freq: Admission to Honors Program. Independent reading and preparation ofan honors thesis in political science.
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PS 498 Special Topics in Political Science. 3-6. F.S. Freq: Six hours ofPolitical Science. Detailed investigation of a topic. Topic and mode of studydetermined by the student and a faculty member.

PSYCHOLOGY
PSY 200 Introduction to Psychology. 3(3-0-0) . F.S.Sum. Survey of basicprinciples for the understanding of behavior and experience includingdevelopment. learning. cognition. biological foundations. perception.motivation. personality. behavior abnormalities. measurement of individualdifferences. and social processes. The value of scientific observation andexperimentation to the development of psychological understanding isemphasized.
PSY 201 Controversial Issues in Psychology. 3(3—0-0) . F. Freq:Freshman standing. Students will explore contemporary controversial issueswithin several areas of psychology (biological. human development. cognitiveprocesses. mental health, psychological treatment, and social psychology) andencounter the diverse approaches used by psychologists and other scientists.Students will have the opportunity to refine and use their critical thinking skillsas they inquire into basic psychological concepts relevant to issues they helpselect and will practice confronting differing opinions responsibly andrespectfully to fully contribute to and gainfully receive from the universitycommunity.
PSY 220 Orientation to Psychology. 1(1—0-0) . F. Orientation for new orpotential Psychology majors. Analysis of expectations and demands of thepsychology degree programs, Exploration of the challenges and opportunitiespresented by various post— baccalaureate educational and career options.
PSY (ST) 240 Introduction to Behavioral Research I. 3(5-0-0) . F.S.Freq: PSY or HRD Majors. PSY 200. Coreq: PSY (ST) 241. Introduction toquantitative methods in psychology. including measurement. experimentalcontrol. validity. and fundamentals of research design. Discussion ofdistributions and statistical inference.
PSY (ST) 241 Introduction to Behavioral Research I Lab. 1(0-2-0) .F.S. Freq: PSY or HRD Majors. PSY 200. Coreq: PSY (ST) 240. Studentsdesign. analyze and report a variety of simple experiments.
PSY (ST) 242 Introduction to Behavioral Research II. 3(3-0-0) . F.S.Freq: PSY or HRD Majors. PSY (ST) 240. Coreq: PSY (ST) 243. Continuationof PSY (ST) 240. Ethics of Research in Psychology. Techniques for thedevelopment of research proposals. Statistical techniques for data analysisincluding non—parametrics. one—way and two—way ANOVA and introduction tocorrelation and regression.
PSY (ST) 243 Introduction to Behavioral Research II Lab. 2(0-4-0) .F,S. Freq: PSY 0r HRD Majors, PSY (ST) 240. Coreq: PSY (ST) 242. Designand analysis of a major research project.
PSY 307 Industrial and Organizational Psychology. 3(3-0-0) . F, S, Sum.Freq: PSY 200 or PSY 201, Junior standing or Senior standing. Surveys theapplication of psychological theories and methods to problems involving peoplein working settings. Topics include: organizational and management theory;work motivation and job satisfaction; job and organizational analysis;performance evaluation; personnel recruitment, selection, and placement; andpersonnel training and development.
PSY 311 Social Psychology. 3(3-0-0) . F.S.Sum. Freq: PSY 200 or PSY201. Theory and research on how individuals respond and are responded to insocial situations. Topics include attitude formation and change. affiliation.attraction. self and interpersonal perception. interpersonal relationships.aggression. helping behavior. intergroup behavior. and group dynamics.
PSY 312 Applied Psychology. 5(3-0-0) . F.S. Freq: PSY 200 or PSY 201.Covers diverse areas of psychological practice. related methods and ethicalissues. Includes illustrative cases of psychological practice in health. education.work settings. law. sports. consumer markets. and cross—cultural settings.Explores professional roles and contributions in the contexts of social.organizational and technological change.
PSY 340 Ergonomics. 5(3-0—0) . F. Freq: PSY 200 or PSY 201. Conceptsfrom ergonomics, environmental psychology, and cognitive psychology relatedthrough design examples to problems of everyday living. Criteria of efficiency.comfort and safety evaluated relative to the design of activity. products. and theenvironment. Topics include: visual and auditory perception. information



processing. physical activity. noise and lighting. work space design. workload.and product design.
PSY (VAFS, MDS) 345 Psychology and the African AmericanExperience. 3(3-0—0) . F. Alt. yrs.(0dd). Freq: PSY 200 or PSY 201. Historicaland cultural examination of the psychological experiences of African Americanexperience from pre—American times to the present. Focus on mental health.personality. identity development. racism. oppression. psychologicalempowerment andan African—centered world view. Discussion of contemporaryissues within the African American community.
PSY 350 Human Resource Development Skills. 3(3-0-0) . F. Freq: HRDMajors. Junior standing. Coreq: PSY 495, COM 112. Theoretical. conceptualand intervention principles of human resource development practice in publicand private settings; ethics and values; individual, group and organizationalbehavior; assessment methods; intervention methods. Emphasis on applyingprinciples to internship settings.
PSY 370 Personality. 3(3-0-0) . F. Preq: PSY 200. Major personalitytheories. Definition of personality associated with each theory as well as theassumptions and principles used in accounting for human behavior. Theoriesevaluated considering recent research.
PSY 376 Developmental Psychology. 3(3-0-0) . F, S, Sum. Freq: PSY 200,PSY 201 or PSY 304 or EDP 304. Behavioral development during the life span.including study of current theories and project work with persons at variousstages of the life cycle.
PSY 400 Perception. 3(3-0—0) . F,S,Sum. Freq: PSY 200 or PSY 201,Junior standing. Anatomy and physiology of the major sensory systems. theirrelationship to central structures of the brain. important and/or commonpathological conditions, Basic issues and techniques of psychophysics.Perceptual phenomena and theory. with an emphasis on topics in two—and three-dimensional spatial perception. including the perceptions of size. depth andmotion. Consideration of perceptual phenomena in practical settings.
PSY (WGS) 406 Psychology of Gender. 3(3-0—0) . F, S. Freq: PSY 200.PSY 201 or HSS 200. Current theory and research on perceived and actualbiological. social. cognitive. personality. and emotional similarities anddifferences of men and women throughout the lifespan. The construction andconsequences of gender in our society and others. Credit cannot be given forboth PSY 406 and PSY 506
PSY 410 Learning and Motivation. 3(3-0—0) . F. Freq: PSY 200. Juniorstanding. Introduction to the primary laboratory research areas in learning andmotivation: classical conditioning. operant conditioning. verbal learning, drivetheory, and the role of motives. Emphasis upon research on conditioning and itsmotivational processes as the foundations for techniques in behaviormodification. Examination of both the uses and limitations of currentinformation on learning and motivation.
PSY 420 Cognitive Processes. 3(3—0—0) . F,S,Sum. Freq: PSY 200, Juniorstanding. Introduction to research and theory in cognition. including such topicsas memory. acquisition and use of language. reading, problem—solving.reasoning, and concepts.
PSY (PHI) 425 Introduction to Cognitive Science. 3(3-0-0) . F. Freq:One upper-level course in either PHI, PSY, CSC or Linguistics. Philosophicalfoundations and empirical fundamentals of cognitive science, aninterdisciplinary approach to human cognition. Topics include: thecomputational model of mind. mental representation. cognitive architecture. theacquisition and use of language.
PSY 430 Biological Psychology. 3(3-0—0) . F,S. Freq: PSY 200 and eitherBIO 125 or 105. Junior standing. Biological mechanisms of behavior. includingelementary neuroanatomy and neurophysiology. sensory and motor processes.and their application to motivation. learning. and psychological processes.
PSY 436 Introduction to Psychological Measurement. 3(3-0—0) . S. Altyrs. Preq: PSY 240-241. The basic principles of psychological measurement.including elementary statistical concepts. reliability. and validity. Emphasizesmeasurement in the science of psychology. Application of measurementprinciples to a wide variety of measurement problems.
PSY 470 Abnormal Psychology. 3(3-0-0) . S,Smn. Freq: PSY 200 or 304or EDP 304. Common psychological disorders of children and adults. Historicaland theoretical perspectives on abnormal behavior; issues of assessment andclassification. etiology. symptoms. and treatment of disorders.
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PSY 475 Child Psychology. 3(3-0—0) . F,S. Freq: PSY 200 or 304 or EDP304: PSY 376. Theories. methods. and phenomena of child psychology andapplication of this information to the enhancement of child development.Multiple aspects of development. including physical. cognitive/intellectual. andsocial/emotional development. from conception to adolescence. Emphasis onrecent research findings in developmental psychology.
PSY (EDP) 476 Psychology of Adolescent Development. 3(3-0—0) .F,S.Sum. Freq: PSY 200 or EDP 304. Theories. principles. and issues of humanpsychological development emphasizing adolescence. Cognitive. social. andphysical changes; their interaction. Implications for teaching and parentingadolescents.
PSY 491 Special Topics in Psychology. 3(3-0-0) . F,S. Freq: PSY 200.Exploration in depth of advanced areas and topics of current interest inpsychology.
PSY 495 Human Resource Development Practicum. 3—8. F,S. Freq: HRDMajors, Junior standing. Supervised practicum in a human resourcedevelopment organization during two consecutive semesters. Application ofhuman resource development knowledge and skills.
PSY 497 Senior Seminar in Psychology. 2(0-0—2) . S. Freq: HRD or PSYMajors, Senior standing. Readings and discussions in depth of a special topic.which integrates several fields covered in the undergraduate psychology orHRD major.
PSY 498 Psychology Honors Seminar. 3(1-4-0) . As needed. Freq:Departmental approval required, HRD and PSY honors students. Seminar andindependent study under faculty direction. Provides the undergraduatepsychology honors students with an opportunity to practice skills in designing.conducting. and evaluating research. The student. working closely with afaculty advisor. designs a research approach to a particular body of literature.accumulates appropriate data, and analyzes and evaluates the data. Must taketwo semesters
PSY 499 Individual Study in Psychology. 1-6. F,S. Freq: Departmentalapproval required. Coreq: PSY 495 for HRD majors during their worksemester. Individual research project (literature review. experiment. survey.field study) open to any undergraduate. under the direction of a PsychologyDepartment faculty member.

PHY CS
PY 101 Perspectives on Physics. 1(1-0-0) . F. Freq: Physics Majors.Orientation to the current practice of physics. including discussion of historicalbackground. scientific viewpoint. current topics. and careers in physics. Visitsto departmental research laboratories.
PY 123 Stellar and Galactic Astronomy. 3(3-0-0) . F,S. hitroductory.descriptive survey of stars. galaxies and cosmology, designed primarily for non—science majors. Exotic recent discoveries such as quasars, pulsars. and blackholes will be included. Complements PY 124. Solar System Astronomy.Companion laboratory course PY 125.
PY 124 Solar System Astronomy. 3(3—0-0) . F,S. Introductory. descriptivesurvey of the solar system designed primarily for non—science majors. includingcurrent results from space probes. history of astronomy. and the motions of themoon. stars. and planets in the night sky. Complementary course coveringstars. galaxies and cosmology (PY 123). Companion laboratory course (PY125).
PY 125 Astronomy Laboratory. 1(0»2-0) . F,S. Coreq: PY 123 or 124.Introduction to astronomical observing. Twelve exercises include astronomicalinstruments; the nature of light; Kepler's and Newton's laws of motion; theconstellations. planets. binary stars. stellar clusters. and galaxies. Use of smalltelescopes to observe celestial objects.
PY 126 Computer-based Astronomy Laboratory. 1(0-2-0) . F,S. Coreq:PY 123 0r PY 124. Ten computer-based laboratory exercises in astronomy.Celestial coordinates. motions of celestial objects. and bright stars andconstellations. Simulated observing of planets. stars. and galaxies. with datareduction and analysis.
PY 131 Conceptual Physics. 4(3-2-0). F,S,Sum. Fundamentals of physicsfrom a conceptual rather than a mathematical viewpoint. Applications of



physics to everyday phenomena and experiences. Numerous demonstrationsand discovery—based laboratory. Mechanics. properties of matter. heat. sound.electricity and magnetism. light and relativity.
PY 133 Conceptual Physics: Optics. 4(3-2-0) . F.S. Fundamentals ofoptics from a conceptual rather than a mathematical viewpoint. Applications ofoptics ranging from everyday phenomena to modern optical devices; fromrainbows to lasers. Numerous demonstrations and discovery-based laboratory.Properties of light. color. optical devices. light in the atmosphere. vision inanimals and man. light in modern physics. light in the cosmos.
PY 201 University Physics I. 4(3-2-1) . F. Coreq: MA 141. First course ofthree semester sequence for students majoring in physical and mathematicalsciences. Calculus used throughout. Principles of classical Newtonianmechanics covered in detail.
PY 202 University Physics H. 4(3—2-1) . S. Freq: FY 20], MA 141. Coreq:MA 241. Second course of three semester sequence designed primarily forstudents majoring in physical and mathematical sciences. Calculus usedthroughout. Principles of electricity and magnetism covered in detail.
PY 203 University Physics 111. 4(3-2-1) . F. Freq: FY 202, MA 241.Coreq: MA 242. Third course of three semester sequence designed primarily forstudents majoring in physical and mathematical sciences. Calculus is usedthroughout. Principles of wave optics and modern physics are covered in detail.
PY 204 General Physics. 3(3—0-0) . Freq: MA 141. Introduction tophysics. including the study of mechanics. sound. heat. and thermodynamics.The analytical approach is employed with emphasis on problem solving.Identical to PY 205. except that there is no laboratory. Offered only throughIndependent Study by Extension. Credit cannot be earned for both PY 204 andPY 205
PY 205 Physics for Engineers and Scientists I. 4(3-2-0) . F. S.Smn. Freq:MA 141 with a grade of C or better. First semester of a two—semester sequencein introductory physics. with laboratory. A calculus—based study of mechanics.sound and heat.
PY 206 General Physics Laboratory. 1(0-2-0) . F.S.Smn. Freq: FY 204.Approximately ten experiments taken from the fields of mechanics. sound. heatand thermodynamics. Enrollment subject to approval of Physics Department.Not open to students having credit for FY 205
PY 208 Physics for Engineers and Scientists H. 4(3-1-0) . F, S. Sum. Freq:FY 205 (C or better) and MA 241 (C or better). Second semester of a two—semester sequence in introductory physics. with coordinated laboratoryproblem—solving experiences. A calculus—based study of electricity. magnetism.optics and modern physics. Credit not allowed for more than one of FY 208.PY202. and FY 212
PY 211 College Physics I. 4(3—2—0) . F,S,Sum. Freq: MA 107 orMA 111.First semester of a two—semester introductory sequence in non—calculus physics.with laboratory. Mechanics. heat. wave motion and sound. Credit not allowedfor more than one of FY 211. PY 201 or PY 205
PY 212 College Physics II. 4(3-2-0) . F,S,Snm. Freq: FY 21]. Secondsemester of a two—semester introductory sequence in non—calculus physics. withlaboratory. Electricity. and magnetism. light. modern physics. Credit notallowed for more than one of FY 212. PY 202. and FY 208
PY 299 Special Problems in Physics. [-5. F.S.Smn. Freq: Departmentalapproval required. Study in experimental or analytical topics in classical andmodern physics.
PY 328 Stellar and Galactic Astrophysics. 3(3-0-0) . S. Freq: FY 202 orFY 208. Introduction to the study of stars. galaxies. and the universe. Stars andstellar evolution; interstellar medium; galaxies and galaxy clusters; cosmology.Recent developments in the understanding of neutron stars. black holes. activegalaxies. quasars and inflationary cosmologies.
PY 341 Spacetime Physics. 3(3-0—0) . S. Freq: FY 203 or 407.Introduction to spacetime physics in accordance with Einstein's special theoryof relativity; time dilation. twin paradox. Doppler effect. relativistic spacetravel. four-vectors. relativistic momentum and energy conservation laws inhigh energy physics. Consequences of Einstein's gravitational theory incosmology; models of the expanding universe. neutron stars. black holes andthe $big bang$ hypothesis. .
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PY 401 Quantum Physics I. 3(3-0—0) . F.S. Freq: FY 41]. An introductionto the basic principles of quantum physics with an emphasis on selectedapplications to atoms. molecules. solids. nuclei and elementary particles.
PY 402 Quantum Physics II. 3(3-0-0) . F.S. Freq: FY 41]. Anintroduction to the basic principles of quantum physics with an emphasis onselected applications to atoms. molecules. solids. nuclei and elementaryparticles.
PY 407 Introduction to Modern Physics. 3(3-0-0) . F.S. Sum. Freq: MA242. FY 208. Major developments in modem physics: special relativity. originof the quantum theory. atomic and molecular structure. radioactivity. propertiesof nuclei. Credit not allowed for both PY 203 and FY 407
PY 411 Mechanics I. 3(3-0-0) . F. Freq: FY 203 or 208, MA 341. Firstsemester of a two—semester sequence in particle and continuum mechanics at theintermediate level. Focuses on single—particle dynamics: ElementaryNewtonian mechanics. harmonic oscillator. central force motion. conservationlaws. motion in non—inertial frames. Coriolis and centrifugal forces. Lagrangiandynamics. Hamilton's equations.
PY 412 Mechanics II. 3(3-0-0) . S. Freq: FY 41]. Second semester of atwo—semester sequence in particle and continuum mechanics at the intermediatelevel. Focuses on dynamics of systems of particles and continua: Center ofmass. collisions. rigid bodies. inertia tensor. principal axes. stress andstraintensors. mechanical properties of fluids and solids; Waves in discrete andcontinuum systems. coupled oscillators. normal modes. elements of specialrelativity.
PY 413 Thermal Physics. 3(3-0—0) . S. Freq: FY 203 or 407. MA 341. Anintroduction to statistical mechanics and thermodynamics. The statistical studyof physical systems emphasizing the connection between the statisticaldescription of macroscopic systems and classical thermodynamics. Concepts ofheat. intemal energy. temperature and entropy. Classical and quantum statisticaldistributions.
PY (NE) 414 Electromagnetism I. 3(3-0-0) . F. Freq: FY 203 or208, MA341. First semester of a two—semester sequence. An intermediate course inelectromagnetic theory using the methods of vector calculus. Electrostatic fieldand potential. dielectrics. solution to Laplace's and Poisson’s equations.magnetic fields of steady currents.
PY (NE) 415 Electromagnetism II. 3(3-0-0) . S. Freq: FY 414. Acontinuation of FY 414. Electromagnetic induction. magnetic fields in matter.Maxwell's equations. wave guides. radiation.
PY 452 Advanced Physics Laboratory. 3(1—4-0) . F,S. Freq: Seniorstanding, Physics Majors. Introduction to laboratory electronics andinstrumentation. Experiments in mechanics; electromagnetism; electronics;optics; and atomic. nuclear. plasma and solid state physics. Senior Physicsstudents only
PY (MEA) 463 Fluid Physics. 3(3-1-0) . F. Freq: MA 541 and FY 208. Aderivation of the basic equations governing fluid motion in a rotating coordinatesystem. Equations include conservation of mass or the continuity equation.momentum equations. thermodynamic energy equation and the vorticityequation. Application of equations to simplified oceanic flows which includesurface gravity waves. inertial motion. geostrophic motion. Ekman dynamicsand vorticity dynamics.
PY 499 Independent Research in Physics. [-6. F,S,Smn. Freq:Departmental approval required. Study and research in physics. Topics forexperimental or theoretical investigation.

RELIGI
REL (FLH) 101 Elementary Biblical Hebrew I. 3(3-0-0) . ES. Theelements of grammar and syntax essential for a reading knowledge of BiblicalHebrew. Reading is drawn primarily from the Book of Genesis and someattention given to exegetical method.
REL (FLH) 102 Elementary Biblical Hebrew II. 3(3-0-0) . F.S. Freq:REL (FLH) 101. A continuation of REL (FLH) 101 with increased emphasisupon reading selected prose passages.
REL (FLH) 201 Intermediate Biblical Hebrew I. 3(3—0-0) . F,S. Freq:REL (FLH) 102. Continuing development of vocabulary and understanding of



grammar and syntax through reading of selected prose and poetic passages inthe Hebrew Bible. Exegetical matters are considered.
REL (FLH) 202 Intermediate Biblical Hebrew II. 3(3-0-0) . F.S. Freq:REL (FLH) 201. Exclusive attention devoted to reading and interpretingselected prose and poetic passages in the Hebrew Bible.
REL 230 South Asian Religious Traditions. 3(3-0-0) . S. Alt. Yr (even).Hindu. Buddhist. Jain. Sikh. Islamic. Chrisitan. Jewish. and Zoroastrianreligious traditions in comparative perspective. Religious and cultural historythrough literature. film. and art of India. Pakistan. Bangladesh. Sri Lanka.Nepal. and Afghanistan. Doctrine. practice. teaching tales. and issues of changeand conflict in South Asia and in the diaspora. especially the USA.
REL 298 Special Topics in Religion. 3(3—0-0) . Selected studies in religionthat do not appear regularly in the curriculum. Topics will be announced foreach semester in which the course is offered.
REL 300 Religious Traditions of the World. 3(3-0—0) . F,S,Sum. MajorEastern and Western religious traditions with attention to their basic teachingsand practices as well as to the historical. geographical. social. and politicalsettings in which they have arisen and developed.
REL (SOC) 309 Religion and Society. 3(3-0-0) . Freq: 3 cr. in SOC. 200level. Religious beliefs. practices. and organizations addressed as socialphenomena. Structural functionalism. conflict. and subjectivism as theoreticalorientations for understanding influences between religion and society.Relationship of religions to family. government and economy and to socialdivisions. conflict and change.
REL 311 Introduction to the Old Testament. 3(3-0—0) . Study of OldTestament books. examining their content. background and development.Comparisons of the biblical material with other Ancient Near Eastern literature.Assessment of contributions from archeology and literary studies to clarifyingthe text.
REL 312 Introduction to the New Testament. 3(3-0—0) . Literary andhistorical study of the New Testament in its Jewish and Greco—Roman contexts.Special attention to distinctive characteristics of the Gospels and theirrelationships. early controversies with Judaism and the emergence of churchstructure and teaching.
REL 314 Introduction to Intertestamental Literature. 3(3-0-0) .Intertestamental literature in the context of Jewish history. institutions andbeliefs of the Intertestamental Period (ca. 300 B.C.—ca. 100 AD.)
REL 317 Christianity. 3(3—0—0) . Development of Christianity from itsorigins to the present; events. persons. ideas. beliefs and practices which weremost significant in this development.
REL (III) 320 Religion in American History. 3(3-0—0) . F. Freq: 3 hoursof History or Sophomore standing. Representative people. movements andthought in the major religions within the context of American society andculture.
REL 323 Religious Cults, Sects, and Minority Faiths in America. 3(3-0-0) . F. Religious cults. sects and minority faiths in America. includingMormonism. Christian Science and Jehovah's Witnesses. Also covers suchalternate groups as the holiness—charismatic movement and the UnificationChurch. Origins. development and teachings of these groups within the contextof American culture and religion.
REL 327 Issues in Contemporary Religion. 3(3-0-0) . Responses ofcontemporary Western religious thinkers to critics of religion and to challengesposed by the 20th century including the Nazi Holocaust. social injustice(liberation theologies - black. feminist. Third World). ecological crisis. threat ofnuclear warfare. and conflicts between religions.
REL 331 The Hindu Tradition. 3(3-0-0) . Basic religio—philosophicalconcepts. social institutions. and individual practices of Hindu civilization fromearliest Vedic times to the present. Focus on major traditions: Action (karma).Knowledge (jnana). and Devotion (bhakti). with emphasis on disciplines (yoga).myth. symbol. art.
REL 332 The Buddhist Traditions. 3(3-0-0) . History and structure of theBuddhist tradition analyzed through the $three jewels$: the Buddha. theMonastic Community (sangha). and the Teachings (dharma). Emphasis onfundamental religio—philosophical concepts. social history and ritual practicesof
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Southern Buddhism. early Mahayana development. and Tantric ideals. Growthof the traditions in China and Japan.
REL 333 Chinese Religions. 3(3-0-0) . S. Alt. yrs.(odd). Survey of Chinesereligions from prehistoric times to present. Confucianism. Daoism. primaryBuddhist schools in China. spirit possession. divination and popular religiousworship.
REL 334 Japanese Religions. 3(3-0-0) . F. Alt. yrs.(even). Survey ofvarious strands of Japanese religious life from prehistoric times until present.Kami worship; primary Buddhist schools in Japan; Japanese Christianity;Confucianism; and New Religions.
REL 340 Islam. 3(3-0—0) . F. Introductory survey of the Islamic religioustradition. Examination of the primary historical. literary. and theologicalsources for Islamic religious thought in global contexts. Topics include theProphet Muhammad. the development of the early Muslim community. Islamicreligious practice. Sunni and Shi'i Islam. Sufism. theology. law and Islamic artand architecture.
REL 350 Introduction to Judaism. 3(3-0—0) . S, Alt. yrs.( odd). A survey ofJewish religious traditions from the bible through the present day. Evolution ofmajor religious ideas througli classical texts including torah. Talmud.philosophical and mystical literature. and contemporary fiction.
REL (HI) 402 Early Christianity to the Time of Eusebius. 3(3-0-0) . S,Alt. yrs.(0dd). Freq: One of: REL 312. REL 317, or H1 207. Growth anddiffusion of early Christianity from the end of the first century up to the time ofEusebius and the conversion of Constantine (early fourth century); Christianityin its Greco—Roman environment; Roman policy towards Christianity;heterodox Christian movements; anti—heretical writings; orthodox institutions ofauthority.
REL (HI) 407 Islamic History to 1798. 3(3-0-0) . Freq: 3 hours ofhistory. Credit will not be given for both HI 407 and H1 507. The history of theIslamic Near East to 1798. Topics include the East Mediterranean before Islam.Muhammad and the development of Islam. sources of Muslim civilization.Islamic law. science. philosophy. art and architecture. Islam in Spain. India.Asia and Africa. the Crusades. the Ottomans. Islam and Europe.
REL (HI) 408 Islam in the Modern World. 3(3-0-0) . Freq: 3 hours ofhistory or religious studies. Evolution of modern Islam from 17th century to thepresent. Primary emphasis on North Africa. the Middle East and South Asia.Pre—modern Islamicate empires. reform and revival. Historical origins ofcurrent issues in the Islamic world.
REL 412 Advanced Readings in the Christian Gospels. 3(3—0-0) . S.Freq: REL 312 or REL 317. Close study of the varieties of gospel writings. bothcanonical and non—canonical. in early Christianity. Analysis of the constituentfeatures of the gospels (parables. healing narratives. sermons). and their $pre—history$; the use of the gospels inthe reconstruction of the life and ministry ofJesus; and critical methods in gospel research.
REL 413 The Life and Letters of the Apostle Paul. 3(3-0-0) . F. Freq:REL 512 0r REL 317. Intensive study of the apostle Paul and his writings intheir historical. literary and religious contexts. Sources for the life and ministryof Paul; the structure and theology of the Pauline and deutero—Pauline epistles;the influence and image of Paul in early Christianity: and contemporarycontroversies and issues in the study of Paul.
REL 423 Religion and Politics in 20th Century America. 3(3-0-0) . S.Alt. yrs.(odd). Freq: one 300-level course in religion. philosophy. or history.Issues and problems in religion and politics in the United States since 1900.Historical. theoretical. sociological. and cultural approaches to religion andpolitics. Inquiry into the relations between religion and the state. Responses ofreligious traditions to American social and political issues.
REL (HI) 460 American Religion After Darwin. 3(3-0—0) . F.S. Freq: 3credit hours in REL or HI. Major religious issues in America from the CivilWar to the mid—1920s. including science and religion. the impact of Darwin'sevolutionary theory. biblical criticism. liberalism versus fundamentalism. thechurches in an industrial society.
REL (STS) 471 Darwinism and Christianity. 3(3-0-0) . F. Alt. yrs.(even). Freq: One course in religious studies. biological sciences. philosophy ofscience, or history of science. Evolutionary biology and Christianity. Darwin'sevolutionary theory; neo—Darwinism; conflicts between evolutionary theory andChristian thought; methodological parallels and differences between scienceand religion; proposals for divine action in anevolutionary world.



REL (WGS) 472 Women and Religion. 3(3-0-0) . F (Alt. yrs. odd). Freq:one course in religious studies or women’s and gender studies. Historical.literary. and theological sources dealing with portrayals of women and women'sreligious experience in several religious traditions of the world through differenthistorical periods. from ancient to modern. Impact of feminist theory on theacademic study of religion; methodological issues surrounding the study ofwomen's religious history; role of religion in shaping attitudes toward womenand their status in society.
REL 481 Myth, Metaphor, and Religious Imagination. 3(3-0-0) . Freq:300»level course in REL. H1. or ENG. Mythology from world religions; historyof the academic study of mythology in l9th—20th centuries; disciplinedtechniques for interpretation of myth. including historical criticism. ritual study.structuralism. hermeneutics. psychoanalytic theories.Marxist and feministcriticism. and post—structural approaches; nature and role of metaphor in mythiclanguage and religious imagination
REL 482 Religion and Conflict. 3(3-0—0) . F, (ALIYRODD). Freq: A 300or above level Religion course. Critical and theoretical inquiry into religiousviolence and nonviolence. Source materials on violence and nonviolence fromhistories and texts. Case studies of inter— and intra—religious conflict andviolence. Conflict Resolution and role of religion in peacebuilding. Politicsand public policy of religion. violence. and conflict.
REL 484 Myth and History in Religious Biography. 3(3-0—0) . Freq: 300-level course in REL. H]. or ENG. Cross—cultural typology of religiousbiography. including sacred biography. hagiography. confessional biography.autobiography. and myth; structure and function of myth in creating thebiographical image of religious subjects; hermeneutic theory andmethodologicalstrategies for reading and interpreting individual life histories; multiple case-studies including Buddha. Moses. Jesus. Muhammad. Luther and Krishna—Caitanya.
REL 491 Advanced Readings in Theological and Religious Literature.3(3-0-0) . Freq: 300-level course in Religion and consent of instructor. Criticalanalysis of advanced theological works; close reading of primary texts; methodsof inteipretation (hermeneutics). Course may be used for individualized studyprograms by arrangement with the instructor
REL 496 Seminar in Religious Studies. 3(3-0—0) . Freq: 300-level coursein Religion and consent of instructor. Advanced research and writing in selectedtopics; application of contemporary and historical methods for the study ofreligion; hermeneutic theory. Open primarily to Religious Studies majors andminors
REL 498 Special Topics in Religion. 1-6. Freq: 6 hours REL. Detailedinvestigation of selected topics in religion. Topics determined by facultymembers in consultation with head of the department. Course may be used forindividualized study programs.

OCIOLOGY

SOC 202 Principles of Sociology. 3(3—0-0) . F,S,Smn. Introduction tosociology. Analyses of key processes and institutions including interaction.inequality. organization. socialization. and social change. Includes coresociological concepts. methods. theories.
SOC 203 Current Social Problems. 3(3-0—0) . F,S,Sum. Examination ofsocial problems linked to structures of economic. political. gender and racialinequality; including poverty. disease. racism. sexism. unemployment.psychological distress. educational failure. environmental destruction andviolence. Possible solutions viewed from a variety of perspectives. Includescore sociological concepts. methods and theories.
SOC (WGS) 204 Sociology of Family. 3(3-0-0) . F,S.Smn. ContemporaryAmerican family structures and processes and their development. Focus onsocialization. mate selection. marital adjustment and dissolution. Includes coresociological concepts. methods. theories.
SOC 205 Jobs and Work. 3(3-0-0) . F. S.Smn. Work experience in terms ofintrinsic and extrinsic rewards for worker. Work experience as intersection ofoccupation. industry. organization. region. and time period. Research skills forcomparing job options to individual goals. Includes core sociological theories.concepts and methods.
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SOC 206 Social Deviance. 3(3-0-0) . F.S.Snm. Social processes in thecreation and maintenance of deviant populations: classification. objectificationof social meanings. functions of subcultures and social outcomes of thedeviance—ascription process. Includes core sociological concepts. methods.theories.
SOC (GEO) 220 Cultural Geography. 3(3-0—0) . F.S. Investigates theworld's past and present cultural diversity by studying spatial patterns ofpopulation. language. religion. material and non—material culture. technologyand livelihoods. communities and settlements and political organization andinteraction.
SOC 241 Sociology of Agriculture and Rural Society. 3(3-0-0) . F.S.Application of sociological concepts. methods. theories and styles of reasoningto major social problems facing rural America. Changing structure ofagriculture; social impact of agricultural technology; rural community growthand decline; rural industrialization. rural poverty. natural resources andenvironmental issues in rural America. Includes core sociological concepts.methods. theories.
SOC (ANT) 261 Technology in Society and Culture. 3(3-0-0) . F,S.Processes of social and cultural change with a focus on role of technologicalinnovation. Cross—cultural emphasis. Workplace changes and societal risksassociated with technological innovations. Special attention to the role ofscientists and engineers in socio—cultural change. Topical case studies applycourse concepts and principles. Core sociological and anthropologicalconcepts. methods. theories.
SOC 295 Special Topics in Sociology. 1-3. F, S, Sum. Offered as needed topresent ZOO—level subject materials not normally available in regular courseofferings or for new courses on a trial basis.
SOC 300 Social Research Methods. 4(3»2-0) . F,S.Smn. Freq: SOC 202.Coreq: ST 311. Basic methods of social research. research design. sampling.data collection. measurement. and analysis; the relationship between theory andresearch. Laboratory exercises on computer applications.
SOC 301 Human Behavior. 3(3-0-0) . F.S.S1¢m. Freq: 3 cr. in SOC. 200level. The development of personality as a consequence of social interactionsand behavior of individuals in social contexts. Processes of learning.socialization. social perception. organization. stability and change of attitudes.norms. norm—formation and conformity. social roles and role strain.interpersonal attraction. and intergroup and intragroup relations.
SOC (VWGS) 304 Women and Men in Society. 3(3—0—0) . F,S. Freq: 3 er.in SOC, 200 level. A sociological analysis of women and men in contemporaryAmerican society. Perpetuation of and change in gender stratification usingsociological concepts. theories and research. How gender expectationsdeveloped and transmitted. Historical data and research on diversity inAmerican society used for analysis of causes and consequences of genderinequality.
SOC (AFS) 305 Racial and Ethnic Relations. 3(3-0—0) . F,S, Sum. Freq: 3er. in S0C. 200 level. Study of the nature of the relationships among racial andethnic groups in societies around the world but with emphasis on the UnitedStates. Explores topics such as inequalities of wealth. power. and status. racism.conflict. and social boundaries among groups. Current trends in intergrouprelations are discussed.
SOC 306 Criminology. 3(3—0—0) . F,S.Smn. Freq: 3 cr. in SOC, 200 level.Study of processes whereby behavior is defined as crime and persons areidentified as criminals. Includes a sociological investigation of agencies of lawenforcement. adjudication. corrections and prevention; patterns of criminalbehavior; explanations of variations in criminality with emphasis onsociocultural and sociopsychological theories.
SOC (REL) 309 Religion and Society. 3(3-0—0) . F,S. Freq: 3 cr. in SOC,200 level. Religious beliefs. practices and organizations addressed as socialphenomena. Structural functionalism. conflict and subjectivism as theoreticalorientations for understanding influences between religion and society.Relationship of religions to family. government. and economy and to socialdivisions. conflict and change.
SOC 310 Managers, Work, and Organizations. 3(3-0-0) . F.S.Smn. Freq:Any 200»level SOC. SOC 205 recommended. Sociological analysis of managers.who they are. and what they do. How recent changes in the US. economy havealtered managers' work. How managers influence and adapt to theorganizational environment. Relationship of management and labor in theproduction process.



SOC 311 Community Relationships. 3(3-0—0) . F,S.Sum. Freq: 3 cr. inSOC. 200 level. Institutions. organizations and agencies found in moderncommunities; social problems and conditions with which they deal; theirinterrelationships and trends toward comprehensive planning.
SOC 342 International Development. 3(3-0-0) . F. Freq: 3 cr. in SOC.200 level. Sociological explanations of the causes of development andunderdevelopment and origins of the present world system with emphasis onlesser developed countries. Recent global changes in the world situationincluding the increasing internationalization and interdependence of allcountries.
SOC 351 Population and Planning. 3(3-0-0) . F. Freq: 3 credits in SOC atthe 200 level. Effects of births, deaths and migration on population size,composition and distribution. Socioeconomic and political implications ofdemographic change. Impact of alternative policies on demographic processes.
SOC 381 Sociology of Medicine. 3(3-0-0) . F,S. Freq: 200 level Sociology.Use of theory and empirical studies to understand the social etiology of diseasehealth practices, practitioners. and institutions, and the special area of mentalhealth. Historical as well as contemporary examples of social influences on, andeffects of, health throughout the world, but especially in the United States. Coresociological concepts, methods. theories.
SOC 395 Special Topics in Sociology. 1-3. F, S, Sum. Freq: 3 credits of aZOO-level Sociology. Offered as needed to present 300—level subject materialsnot normally available in regular course offerings or for new courses on a trialbasis.
SOC 400 Theories of Social Structure. 3(3-0-0) . F.S,Sum. Freq: 3 cr. inSOC. 200 level. Contributions of Durkheim. Marx. Weber and others tocontemporary macro—level sociological theories. Origins and development offunctionalist and conflict approaches. Theories of social solidarity. classstructure. the state. bureaucratization. ideology. Uses of original works.
SOC 401 Theories of Social Interaction. 3(3-0-0) . F,S,Sum. Freq: 3 cr. inSOC, 200 level. Contributions of Weber. Simmel. Mead. Homans. Goffman andothers to contemporary micro—level sociological theories. Origins anddevelopment of symbolic interaction. ethnomethodology. exchange theory anddramaturgy. Theories of the self. social construction of reality. emotions.interpersonal relationships. Interrelationship of theory and research: use oforiginal works.
SOC 402 Urban Sociology. 3(3—0-0) . Freq: SOC 300. Urban socialstructures emphasizing determinants and consequences of changes in urbanplaces and life styles. Current urban problems and various approaches to urbansocial planning.
SOC 404 Families and Work. 3(3-0-0) . S. Freq: SOC 200 level, SOC 300.Sociological analysis of the interplay between economy and family. How menand women make decisions regarding work and family. Theory and researchtechniques appropriate to the student of work/family conflicts.
SOC 405 Racism in the US. 3(3—0-0) . S, Alt. Yr. (even). Freq: SOC 300.The course will examine the nature of racism in American society and itscorrelates: prejudice, discrimination, racial conflict, and racial oppression.Emphasis on the history and development of racism in the US. as well as itsimpact on minority groups. Sociological explanations for the emergence andcontinuation of racism.
SOC (WGS) 407 Sociology of Sexualities. 3(3-0-0) . S. Freq: 3 hoursSOC 200 level. 300 level. Exploration of sexuality in a social context.Relationship between sexuality. gender. and power in the US. Historical trendsin behaviors and identities: social movements and sexual issues; currentbehavioral trends. Some issues covered; identity. social construction. sexualmeanings.
SOC 410 Sociology of Organizations. 3(3-0-0) . Freq: 3 cr. in SOC, 200level. SOC 300. Application of sociological theories to study of organizationalstructures and processes. Special attention to control and coordination. relationswith other organizations. and decision making.
SOC (PS) 413 Criminal Justice Field Work. 4(2-8-0) . F,S. Freq: SOC306 and FS 305. Senior standing in Criminal Justice option. Supervisedobservation and experience in a criminal justice agency. Study of relationshipsbetween ongoing programs and relevant political and sociological theory andresearch. Weekly seminars. small groups and individual conferences.Presentation of an integrative report.

309

SOC 414 Social Class. 3(3-0-0) . Freq: SOC 300. The universality of socialinequality. its bases and consequences. Relationship of social inequality tosocial class. life chances. life styles and social mobility. Theories and researchmethods pertinent to the study of social class.
SOC 418 Sociology of Education. 3(3-0-0) . F, Alt yrs. Freq: SOC 300.Application of sociological theories to education. relating processes ofstratification. socialization and organization. Sociological analysis ofclassrooms and learning. Connections of schooling with family. community andwork. Cross—cultural and US. research.
SOC 425 Juvenile Delinquency. 3(3-0-0) . F,S,Sum. Freq: 3 cr. in SOC200-level: SOC 300. Nature and extent of juvenile delinquency; measurementproblems; and biogenic, psychogenic and sociogenic theories of delinquencycausation. Policy implications of delinquency theories for treatment andprevention. Evaluation of treatment and prevention programs.
SOC 427 Sociology of Law. 3(3—0-0) . F. Freq: 3 cr. in SOC ZOO-level;SOC 300. Sociological concepts, theories and research of law as social control.Social forces behind the creation, maintenance and application of law inAmerican Society.
SOC 428 Formal Institutions of Social Control. 3(3-0-0) . S. Freq: 3hours SOC 200 level; SOC 300. Development, structure and behavior of formalinstitutions of social control in the United States (police, courts, corrections);divergent philosophies of punishment that guide the juvenile and adult criminaljustice system, dimensions of inequalitythat influence processing decisions andeffectiveness of formal institutions in controlling violations of legal norms.
SOC 429 Data Analysis in Criminology. 3(3-0-0) . S. Freq: SOC 300.SOC 306. ST3II. Analysis of quantitative data in criminology. Relationshipbetween theory and research. operationalization and measurement. Computercoding of social covariaties. Descriptive and inferential analysis. Writingresearch reports.
SOC 430 Community and Crime. 3(3-0-0) . S. Freq: 3 credits in SOC 200level; SOC 300. Neighborhood development. structure and processes as relatedto delinquency. crime and criminality. Divergent theories of the effect ofneighborhood context on crime and crime on neighborhood processes. Theinteraction of person and neighborhood context. Implications of communityprocesses for social control.
SOC (PS) 432 Violence, Terrorism, and Public Policy. 3(3-0-0) . F,S.Freq: SOC 300 or FS 371. The course examines interpersonal and groupviolence in contemporary societies and the causes for its occurrences. Specificforms of violence that will be examined include domestic violence. gangs.homicide, and terrorism, domestically and internationally. Throughout thecourse students will use data to critically evaluate policies and practices toprevent and control violence and will examine potential solutions to theproblems of violence.
SOC 440 Social Change. 3(3-0-0) . S. Freq: 3 er. in SOC, 200 level; SOC300. Sources. processes and consequences of social change on macro and microlevels. Applications of classical and contemporary theories to historical andmodern examples of social change in international, national, regional,community, and institutionalsettings. Examples of empirical studies andappropriate methodologies for each level of analysis.
SOC 445 Inequality, Ideology, and Social Justice. 3(3—0—0) . F. Freq: 3hours ofZOO-level SOC and SOC 300. Systematically addresses the question ofwhy people believe what they do about the legitimacy of inequality; exploresthe role of self—interest. secular and religious values. considers specific types ofideology such as meritocracy. racism. sexism. colonialism; applies varioustheories to explain patterns of belief; looks at the role of media and propagandain shaping beliefs.
SOC 450 Environmental Sociology. 3(3-0-0) . F. Alt yrslodd). Freq: 3hours SOC 200 level. SOC 300. Systematic relations between naturalenvironment and human societies. Dependency on the natural world.Population technology. cultural and economic influences on ecosystems.Development of environmentalism and alternative models for understandingthreats and potentials. current environmental issues and considerations of theirglobal contexts.
SOC 465 Social Aspects of Mental Health. 3(3—0-0) . S. Freq: SOC 300. Asurvey of the role of social environment and life experiences in mental healthand mental disorder, focusing on the link between social inequality andemotional inequality. Topics include the social construction of mental illness



and the classification process. social distribution of mental health. explanationsof mental health differences. Special emphasis on adolescent and adult traumasthat shape the life course.
SOC 492 External Learning Experience. [-6. ES. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
SOC 493 Special Problems in Sociology. 1-6. F,S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes campus facilities and resources. Arrangementsmust be initiated by student and approved by a faculty advisor and departmentalteaching coordinator.
SOC 495 Special Topics in Sociology. 1-3. Offered as needed to presentmaterials not normally available in regular course offerings or for new courseson a trial basis.
SOC 498 Independent Study in Sociology. 1—6. Freq: Six hours SOCabove the 200 level. A detailed investigation of a topic in sociology. Topic andmode of study determined by the faculty member(s) in consultation with thedepartment head.

SSC 185 Land and Life. 3(3-0-0) . F. Land quality and the social.economic and political practices of societies utilizing different land resources.The underlying physical reasons for land quality differences and landmanagement options for technological. primitive and developing societies.Stresses macro and micro scale societal responses to land quality.
SSC 200 Soil Science. 4(3-3-0) . F,S. Freq: One semester of collegechemistry. Fundamentals of soils including origin. composition andclassification; their physical. chemical. and biological properties; significanceof these properties to soil—plant relationships and soil management.
SSC (BAE) 323 Water Management. 3(2-0-2) . F. Freq: Junior standing.Water management principles applied to agriculture; hydrologic cycle. runoff.surface and sub—surface drainage. soil conservation measures to reduce erosionand sedimentation. irrigation, pond construction. open channel flow. waterrights and environmental laws pertaining to water management. Emphasis onproblem solving
SSC (BAE) 324 Elementary Surveying. 1(0-3-0) . F. Freq: Juniorstanding. Theory and practice of plane surveying to include measuring distancesas well as record keeping differential leveling, profile leveling, topographicmapping, stadia surveying and the use of these tools in agricultural applications.
SSC 332 Environmental Soil Microbiology. 3(2—3-0) . S. Freq: BIO 181and SSC 200. Analysis of the effects of soil environments on microbial growth.Relationships and significance of microbes to mineral transformations. plantdevelopment. and environmental quality. Management of soil microorganismsin different ecosystems.
SSC 341 Soil Fertility and Fertilizers. 3(3-0-0) . F. Freq: SSC 200. BIO125. Principles of managing plant nutrition for crop production. fertilizermaterials. crop fertilization. soil fertility maintenance and managementpractices for optimizing fertilizer use; soil and plant tissue testing as diagnostictools in nutrient management.
SSC 342 Soil Fertility Laboratory. [(0-3-0) . F. Coreq: SSC 34]. Soilsampling and analyses for acidity and nutrient content. Calculating lime andfertilizer recommendations and calibrating fertilizer spreaders. Discussion offertilizer materials and calculation of least cost blends. Computer programs toconfirm recommendations and least cost blends. Field trip to a fertilizerdistributor and to a fertilizer user.
SSC 361 Role of Soils in Environmental Management. 3(2-3-0) . S. Freq:SSC 200. Importance of soils in land application of municipal, industrial andagricultural wastes; onsite disposal of domestic wastewater; bioremediation ofcontaminated sites; erosion and sedimentation control; farm nutrientmanagement; and nonpoint sourcewater pollution.
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SSC (BAE) 435 Precision Agriculture Technology. 3(2-3-0) . S, Alt.yrs(even). Freq: Junior standing or Senior standing. Overview of technologyavailable for implementation of a comprehensive precision agriculture program.Topics include computers. GPS. sensors. mechanized soil sampling. variablerate control system. yield monitors. and postharvest processing controls.Applications of precision agriculture in crop planning. tillage. planting.chemical applications. harvesting and postharvest processing. Credit may not bereceived for BAE/SSC 435 and BAE/SSC 535
SSC (BAE, CS) 440 Geographic Information Systems in ProductionAgriculture. 3(2-2-0) . S. Freq: SSC 34]. Fundamentals of the globalpositioning system. geographic information systems. and site—specificmanagement. Geospatially located soil sampling strategies will be addressed aswell as appropriate interpolation methods for point-sampled data, The coursewill cover variable rate fertilizer recommendation models and the technologynecessary for variably applying fertilizer. Spatial measurement of crop yields.
SSC 452 Soil Classification. 4(3-4-0) . S. Freq: SSC 200. Genesis.morphology. and classification of soils; characterization of soils according totheir diagnostic properties; interpreting soil use potential; emphasis on NorthCarolina soils and their taxonomy; field exercise in soil mapping and siteevaluation; several field trips, one overnight.
SSC 461 Soil Physical Properties and Plant Growth. 3(3-0-0) . F. Freq:SSC 200. Soil physical properties and their influence on plant growth andenvironmentally sound land use; soil solid—porosity—density relationships. soilwater, heat and air relations and transport. Principles and applications of thesetopics using current literature in agronomy. turf, horticulture. water quality.waste management and urban land use.
SSC (CS) 462 Soil-Crop Management Systems. 3(3-0-0) . S. Freq: CS215. CS 414. SSC 342. SSC 452; senior standing. Unites principles of soilscience and crop science with those of allied areas into realistic agronomicapplications; practical studies in planning and evaluation of soil and cropmanagement systems.
SSC 470 Wetland Soils. 3(3-0-0) . F. Freq: SSC 200. SSC 452recommended. Wetland definitions. concepts. functions and regulations;chemical. physical and morphological characteristics of wetland soils, Wetlandsoil identification using field indicators and monitoring equipment; principles ofwetland creation. restoration and mitigation. Special project required for SSC570. Two mandatory field trips, Credit will not be given for both SSC 470 andSSC 570.
SSC 472 Forest Soils. 3(2-3-0) . S. Freq: SSC 34], or FOR 304. Soil as amedium for tree growth; relation of soil physical. chemical and biologicalfactors to the practice of silviculture; extensive soil management in the forestand intensive soil management in forest nurseries and in seed orchards; relationofsoil and site to forest genetics, ecology, pathology and entomology.
SSC (CS) 490 Senior Seminar in Crop Science and Soil Science. [(1—0-0) . S. Freq: Senior standing. Review and discussion of current topics in cropscience, soil science. agronomy and natural resource management. Preparationand presentation of scientific information in written and oral format.
SSC 492 External Learning Experience. 1—6. F,S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with the prospective employers must beinitiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior tothe experience.
SSC 493 Special Problems in Soil Science. 1-6. F,S. Freq: Sophomorestanding. A leaming experience in agriculture and life sciences within anacademic framework that utilizes campus facilities and resources. Contact andarrangements with prospective employers must be initiated by student andapproved by a faculty adviser. the prospective employer. the departmentalteaching coordinator prior to the experience.
SSC 495 Special Topics in Soil Science. 1-6. F,S. Freq: SSC 200. Offeredas needed to present materials not normally available in regular course offeringsor for offering of new courses on a trial basis.



STATI TICS
ST 101 Statistics by Example. 3(3-0-0) . Sampling. experimental design.tables and graphs. relationships among variables. probability. estimation.hypothesis testing. Real life examples from the social. physical and lifesciences. the humanities and sports. Credit not allowed if student has priorcredit for another ST course
ST (PSY) 240 Introduction to Behavioral Research I. 3(3-0—0) . F.S.Freq: FSY and HRD Majors. PSY 200. Coreq: FSY (ST) 241. Introduction toquantitative methods in psychology. including measurement. experimentalcontrol. validity. and fundamentals of research design. Discussion ofdistributions and statistical inference.
ST (PSY) 241 Introduction to Behavioral Research I Lab. 1(0-2—0) .F.S. Freq: PSY 200, FSY and HRD Majors. Coreq: FSY (ST) 240. Studentsdesign. analyze and report a variety of simple experiments.
ST (PSY) 242 Introduction to Behavioral Research H. 3(3—0-0) . F,S.Freq: FSY or HRD Majors, PSY (ST) 240. Coreq: FSY (ST) 243. Continuationof PSY (ST) 240. Ethics of Research in Psychology. Techniques for thedevelopment of research proposals. Statistical techniques for data analysisincluding non—parametrics. one—way and two—way ANOVA and introduction tocorrelation and regression.
ST (PSY) 243 Introduction to Behavioral Research II Lab. 2(0-4-0) .F.S. Freq: FSY or HRD Majors, FSY (ST) 240. Coreq: PSY (ST) 242. Designand analysis of a major research project.
ST 301 Statistical Methods I. 3(3-0-0) . Freq: MA 141 and either FMS100 or E 115. Contemporary description and analysis of single samples of data.Graphical data presentation methods for determination of patterns andrelationships among variables. Classical and robust alternative methods forsingle sample data summary proceduresProbability concepts. sampling. andexpectations. Confidence interval and hypothesis testing for sample mean andproportion. Computer use emphasized.
ST 302 Statistical Methods H. 3(3—1-0) . Freq: ST 30]. Confidenceintervals and hypothesis testing with graphics in multiple samples and/orvariables cases: tests for means/proportions of two independent groups. analysisof variance for completely randomized design. contingency table analysis.correlation. single and multiple linear regression; design of experiments withrandomized blocks. factorial design and analysis of covariance. Computer useemphasized.
ST 311 Introduction to Statistics. 3(3—0-0) . Examining relationshipsbetween two variables using graphical techniques. simple linear regression andcorrelation methods. Producing data using experiment design and sampling.Elementary probability and the basic notions of statistical inference includingconfidence interval estimation and tests of hypothesis. One and two sample t—tests. one—way analysis of variance. inference for count data and regression.Credit not allowed if student has prior credit for another ST course or BUS 350
ST (BUS. EB) 350 Economics and Business Statistics. 3(3-1-0) .F.S,Smn. Freq: MA 114; College of Management Majors must have passedSoftware Applications Proficiency Requirement. Introduction to statisticsapplied to management. accounting. and economic problems. Emphasis onstatistical estimation. inference. simple and multiple regression. and analysis ofvariance. Use of computers to apply statistical methods toproblemsencountered in management and economics.
ST (EC) 351 Data Analysis for Economists. 3(3-0-0) . F. Freq: BUS/ST350. Tools for describing and analyzing data as used in economics. Probability.random variables. sampling. point and interval estimation. Hypothesis testingand regression analysis with emphasis on economic applications.
ST 361 Introduction to Statistics for Engineers. 3(3-0—0) . F.S.Smn.Freq: College algebra. Statistical techniques useful to engineers and physicalscientists. Includes elementary probability. frequency distributions. samplingvariation. estimation of means and standard deviations. basic design ofexperiments. confidence intervals. significance tests. elementary least squarescurve fitting. Credit not allowed for both ST 361 and ST 370 or ST 380
ST 370 Probability and Statistics for Engineers. 3(3-0-0) . F,S. Freq:MA 241. Calculus—based introduction to probability and statistics with emphasison Monte Carlo simulation and graphical display of data on computerworkstations. Statistical methods include point and interval estimation of
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population parameters and curve and surface fitting (regression analysis). Theprinciples of experimental design and statistical process control introduced.Credit not allowed for both ST 370 and ST 361 or ST 380
ST 371 Introduction to Probability and Distribution Theory. 3(3-0-0) .F.S.Smn. Freq: MA 241. Coreq: MA 242. Basic concepts of probability anddistribution theory for students in the physical sciences. computer science andengineering. Provides the background necessary to begin study of statisticalestimation. inference. regression analysis. and analysis of variance.
ST 372 Introduction to Statistical Inference and Regression. 3(3-0-0) .F.S.Smn. Freq: ST 37]. Statistical inference and regression analysis includingtheory and applications. Point and interval estimation of population parameters.Hypothesis testing including use of t. chi-square and F. Simple linear regressionand correlation. Introduction to multiple regression and one—way analysis ofvariance.
ST 380 Probability and Statistics for the Physical Sciences. 3(3—0—0) .F.S,. Freq: MA 241. Introduction to probability models and statistics withemphasis on Monte Carlo simulation and graphical display of data on computerlaboratory workstations. Statistical methods include point and intervalestimation of population parameters and curveand surface fitting (regressionanalysis). Credit not allowed for both ST 380 and ST 361 or ST 370
ST (MA) 412 Long-Term Actuarial Models. 3(3—0—0) . F. Freq: MA 241orMA 231. Coreq: MA 421, BUS(ST)350, ST301, ST311, ST36I. ST370, ST371, ST 380 or equivalent. Long—term probability models for risk managementsystems. Theory and applications of compound interest. probabilitydistributions of failure time random variables. present value models of futurecontingent cash flows. applications to insurance. health care. credit risk.environmental risk. consumer behavior and warranties.
ST (MA) 413 Short-Term Actuarial Models. 3(3-0—0) . S. Freq: MA 241or MA 231. and one ofMA 421. ST301. ST370. ST37I. ST380, ST42I. Short-term probability models for risk management systems. Frequency distributions.loss distributions. the individual risk model. the collective risk model. stochasticprocess models of solvency requirements. applications to insurance andbusinessdecisions.
ST 421 Introduction to Mathematical Statistics I. 5(3-0-0) . F Freq: MA242. First of a two—semester sequence of mathematical statistics. primarily forundergraduate majors and graduate minors in Statistics. Introduction toprobability. univariate and multivariate probability distributions and theirproperties. distributions of functions of random variables. random samples andsampling distributions.
ST 422 Introduction to Mathematical Statistics II. 3(3—0—0) . S. Freq: ST421. Second of a two—semester sequence of mathematical statistics. primarilyfor undergraduate majors and graduate minors in Statistics. Random samples.point and interval estimators and their properties. methods of moments.maximum likelihood. tests ofliypotheses. elements of nonparametric statisticsand elements of general linear model theory.
ST 430 Introduction to Regression Analysis. 3(3—0—0) . F. Freq: ST 302,MA 305 or MA 405. Regression analysis as a flexible statistical problem solvingmethodology. Matrix review; variable selection; prediction; multicolinearity;model diagnostics; dummy variables; logistic and non—linear regression.Emphasizes use of computer.
ST 431 Introduction to Experimental Design. 3(3—0-0) . S. Freq: ST302.Experimental design as a method for organizing analysis procedures.Completely randomized. randomized block. factorial. nested. latin squares.split—plot and incomplete block designs. Response surface and covarianceadjustment procedures. Stresses use of computer.
ST 432 Introduction to Survey Sampling. 3(3-0»0) . S. Freq: ST 302.Design principles pertaining to planning and execution of a sample survey.Simple random. stratified random. systematic and one- and two—stage clustersampling designs. Emphasis on statistical considerations in analysis of samplesurvey data. Class project on design and execution of an actual sample survey.
ST 435 Statistical Methods for Quality and Productivity Improvement.3(3-0-0) . F. Freq: ST 302. Use of statistics for quality control and productivityimprovement. Control chart calculations and graphing. process control andspecification; sampling plans; and reliability. Computer use will be stressed forperforming calculations and graphing.
ST 445 Introduction to Statistical Computing and Data Management.3(3-0—0) . S. Coreq: ST 302. Use of computers to manage. process and analyze



data. Concepts of research; data management; JCL and utility programs; use ofstatistical program package for data analyses and graph production; and writingstatistical programs to perform simulationexperiments. Major paper required.
ST 495 Special Topics in Statistics. 1-6. F.S.Sum. Freq: Consent ofInstructor. Offered as needed to present material not normally available inregular departmental course offerings. or for offering new courses on a trialbasis.
ST 498 Independent Study In Statistics. 1-6. F.S.Sum. Preq: Six hours ofST and Departmental approval required. Detailed investigation of topics ofparticular interest to advanced undergraduates under faculty direction.

SCIENCE, TECHNOLOGY
AND SOCIETY

STS (WGS) 210 Women and Gender In Science and Technology. 3(3-0—0) . F. Interdisciplinary introduction to the reciprocal relationships betweenscientific/techuological research and contemporary understanding of gender.Special emphasis on social factors influencing scientists and engineers in theirprofessions.
STS 214 Introduction to Science, Technology, and Society. 3(3—0—0) . F.Introduction to the field of Science, Technology, and Society (STS), includingmost important STS scholars. major schools of thought. and importanttheoretical and empirical issues in STS.
STS (ARS) 257 Technology in the Arts. 3(3-0-0) . F. The interactionbetween technology and the arts with an emphasis on developments in Westernart of the twentieth century. Historical and emerging issues include: sound andfilm recordings. the addition of sound to films. the impact of films andtelevision on theater. the impact of radio. computer applications to music. thevisual arts. and literature.
STS 301 Science and Civilization. 3(5-0-0) . F.S.Sum. Preq: Sophomorestanding. An inquiry into the scientific achievement and cultural impact of threedifferent. but interrelated. models (or paradigms) of understanding the worldand man's place in it; the Ancient—Medieval model of Aristotle. Ptolemy andAquinas; the 17th century model of Newtonian physics; and the emerging. butfragmentary. 20th century model based upon the new physics of Einstein.Planck and Heisenberg.
STS 302 Contemporary Science, Technology and Human Values. 3(3-0-0) . F,S. Freq: Sophomore standing. Interdisciplinary evaluation of recent andpotential influences of current scientific and technological developments onsociety. Emerging social, ethical. and intellectual issues include: The adequacyof contemporary scientific frameworks; the relations among science,technology. and society; the social consequences of scientific and technologicalapplications. and human prospects and possibilities.
STS 303 Humans and the Environment. 3(3—0-0) . F,S. Interactionsamong human populations in the biophysical system and the environment.Emphasis on current issues. ecological principles and their relationships to basicbiophysical processes; considers food. population dymamics. public land andcommon resources, renewable natural resources, pollution. water resources.energy and non—renewable resources.
STS 304 Ethical Dimensions of Progress. 3(3-0-0) . F. Multidisciplinaryexamination of traditional western notion of progress. focusing on ethical issuesraised by concept of progress. and connections between science. technology andsociety. Places relationships such as engineering and social responsibilitywithin the context of present day redefinitions of the notion of progress.
STS 320 Ethics in Engineering. 3(3-0-0) . S. Preq: Junior standing.Engineering in American culture and the emerging ethical issues confrontingthe profession: corporate responsibility. personal rights. whistle blowing.conflicts of interest. professional autonomy. risk assessment. sustainabledevelopment. and the place and purpose of Engineering codes of ethics.
STS 322 Technological Catastrophes. 3(3-0—0) . F. Preq: Sophomorestanding. Interdisciplinary examination of the human. organizational andtechnical factors contributing to the causes and impacts of recent technologicalaccidents such as the Bhopal chemical leak. the space shuttle Challengerexplosion, the Chernobyl nuclearaccident. and the Exxon Valdez oil spill.Evaluation of risk assessment. risk perception and risk communication

strategies. Consideration of options for living with complex technologicalsystems.
STS 323 World Population and Food Prospects. 3(3-0-0) . S.Examination of the dynamics of population size and food needs. production.distribution and utilization. Consequences of inadequate nutrition and foodchoices. efforts to increase the compatibility of effective food productionsystems and alternate crops and cropping systems examined.
STS 324 Alternative Futures. 3(3-0-0) . F.S. Perspectives on possiblealternative futures as well as the cutting edge of the present. Nature andlikelihood of various alternatives. Methodology and limitations of forecasting.selected futurist issues and interactions between present and possible futuretechnologies and human values.
STS (PHI) 325 Bio-Medical Ethics. 3(3-0-0) . F,S. hiterdisciplinaryexamination and appraisal of emerging ethical and social issues resulting fromrecent advances in the biological and medical sciences. Abortion. euthanasia,physician—assisted suicide. compromised infants. aids, reproductivetechnologies, and health care. Focus on factual details and value questions. fact—value questions, fact—value interplay. and questions of impact assessment andpolicy formulation.
STS 326 Technology Assessment. 3(3—0—0) . S. hnpacts of technologies asthey are applied in society. Description and forecasting of effects. interactions.and potential irreversibilities.
STS 402 Peace and War in the Nuclear Age. 3(3-0-0) . S. Aninterdisciplinary examination of contemporary wars and international conflict,arms. races. nuclear strategy and defense policy. arms control. theories andstrategies of peace.STS 403 Seminar in Science, technology, and Society. 3(3-0—0) . S. Preq:STS 214. STS or STB Majors. Capstone course for the Science. Technology. andSociety (STS) major. Review of the principal theoretical and empirical issues ofthe field. Research project focused on each student's STS specialty.
STS 405 Technology and American Culture. 3(3-0-0) . F.S.Sum. Aninterdisciplinary study of the role of technology in American culture whichexamines the ideological. political. social. economic. and institutional contextsof technological change from the 1760's to the present. and explores the culturalimpacts of new technological systems.
STS 412 Entering the 21st Century:Agricultural,Technological 8;Environmental Perspective. 3(3-0—0) . S. Alt. yrs.(odd). Systems approach topredictions about the world in the let century from the perspectives ofagricultural and environmental studies. Attention to food production, fisheries.forests. water, energy. material resources for fuel. climate. and population.Guest lectures and class projects.
STS 451 The Practice of Science and the Arts. 3(3-0-0) . F. Freq: Juniorstanding. An introduction to the practice of scientists and artists in terms of thebeginning of their projects. their modes of moving forward. their goals. and thenature of completeness in their work. The relation of art and science in theoryand practice.
STS (REL) 471 Darwinism and Christianity. 3(3—0—0) . F, Alt. Yrs.(even). Freq: One course in religious studies. biological sciences, philosophy ofscience. or history of science. Evolutionary biology and Christianity. Darwin'sevolutionary theory; neo—Darwinism; conflicts between evolutionary theory andChristian thought; methodological parallels and differences between scienceand religion; proposals for divine action in anevolutionary world.
STS 484 Cross Cultural Technology Transfer. 3(3-0-0) . F. Technologytransfer into cultures with different values and traditions. Special attention tothe role of local and international organizations and to gender andenvironmental concems. Case studies: crop science. water. energy. forestresources. banking. information technology
STS (IDS) 490 Issues in Science, Technology, and Society. 3(5-0-0) .F.S.Sum. Preq: Junior standing. Examination of a significant issue. method. orhistorical episode in the area of science. technology. and society.
STS 491 Independent Study in Science, Technology, and Society. 3(3-0-0) . F.S.Sum. Preq: Consent ofInstructor and Departmental approval required.Independent investigation and discussion of a selected topic in science.technology. and society.



SOCIAL WORK

SW 201 Community Social Services. 4(3-3-0) . F.S. Study of socialservices typical of American communities including services to children.families. and older persons. and services in mental health. criminal and juvenilejustice. and industry. 40—hour pie—professional placement required. internliability insurance required.
SW 290 The Development of Social Welfare and Social Work in theU.S.. 3(3-0-0) . F. Traces the history of major policy and program developmentin American social welfare and the emergence and development of professionalsocial work.
SW 300 Social Work Research Methods. 3(3—0-0) . F,S. Freq: SocialWork Majors or Social Work Minors, ST 311. Principles and methods of basicsocial work research. Substantive research knowledge and researchmethodology. Research ethics within the context of social work purposes andvalues. Formulation of problems for study that address the social needs ofdiverse groups.
SW 307 Social Welfare Policy: Analysis and Advocacy. 3(3-0-0) . S.Freq: SW 290. Social welfare policy analysis and social work advocacy skilldevelopment. Recent changes in national and state social welfare policies andprograms in major areas such as welfare. housing. health and mental healthcare. juvenile justice and rural development.
SW 310 Human Behavior Theory for Social Work Practice. 3(3-0-0) . S.Freq: SW 201. Theory regarding human social functioning for studentsintending to practice social work. Emphasis on biological. psychological. socialand cultural factors in human life.SW 312 Multicultural Social Work. 3(3-0—0) . F.S. Prepares students towork with diverse groups of people residing in United States. North Carolina.and globally including racial and ethnic groups and other populations definedby gender. sexual orientation. income. physical and mental ability. age andreligion. Utilizing the strengths and empowerment models. emphasis is placedon defining and developing skills for culturally competent social workgeneralist practice through students' self—examination. experimental learning.and critical reading of class material.
SW 320 Social Work Practice 1. 4(3-3-0) . F.S. Freq: Social WorkMajors, SW 310. First of a three—course sequence on generalist social workpractice. Professional values. ethics. roles and interviewing skills. Includes a40—hour pre—professional placement and intern liability insurance required.
SW 405 Social Work Practice II. 4(3-3—0) . F,S. Freq: Social WorkMajors, SW 320. Coreq: SW 480/SW 408. Second ofa three—course sequence ongeneralist social work practice. Theory and practice methods with individuals.families and small groups. 40—hour pre—professional placement and internliability insurance required.
SW 408 Social Work Practice III. 3(3-0-0) . F,S. Freq: Social WorkMajors, SW 320. Coreq: SW 405, SW 480. Third of three—course sequence ongeneralist social work practice. Theory and practice of effecting plannedchange in and with communities and organizations.
SW 412 Social Work in Schools. 3(3-0-0) . F,S. Freq: Nine credits inSocial Work courses. including SW 320. Models and roles relevant to schoolsocial work practice. Cooperative work with school personnel in theidentification. prevention and treatment of social. emotional and behavioralproblems of children and interventive techniques with parents and communitygroups. For individuals preparing for social work practice in the public schoolsand for school social workers seeking licensure.
SW 413 African American Families: History, Tradition, andCommunity. 3(3-0-0) S. Alt yrs(odd). Freq: Sophomore standing.Characteristics. traditions. history and strengths of African American familiesand their relationship to other social institutions. social advocacy and socialpolicy development. African—centered worldview and relevant theorypertaining to best practice with African American families,
SW 414 Social Work Practice in Health Care. 3(5-0—0) . F.Smn Altyrs(even). Freq: SW 20]. Practice skills and knowledge required of socialworkers in health care settings. Multi—disciplinary team work in health care.Social components of major illnesses and disabilities. including prevention and
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rehabilitation. Emotional. cultural. economic and social factors in health andillness. Health needs of specific population groups.
SW 415 Child Welfare. 3(3-0-0) . S. Freq: SW 201. Generalist perspectiveon the practice of public child welfare. History of child welfare. practices inchild welfare. and current trends in child welfare programs. Skills needed topractice in child protective services. adoption. and foster care with specificattention to the North Carolina child welfare system. Application of culturaldiversity and cultural competency integrated throughout as it relates to childwelfare issues.
SW 416 Addiction Recovery and Social Work Practice. 3(3-0-0) . F.Freq: SW 310. Knowledge and skills in identifying Alcohol and Other Drugs(AOD) problems. screening. assessment. intervention. referral. and prevention:history of AOD problems and treatment. AOD classification. effects andsigns/symptoms of AOD. models of addiction. diversity. assessment. diagnosis.intervention. treatment modalities. mutual—help groups. family dynamics.prevention. and ethical considerations. Students cannot receive credit for bothSW 416 and SW 516
SW 417 Social Work and Aging. 3(3—0—0) . S,Snm,Alt’.Yrs.(even).Physical. psychological. social. and cultural theories of the aging process as itrelates to social work practice. social policy. and services for working witholder adults and their families. Emphasis on mental and physical well—being.diversity. social and economic justice. intergenerational issues. policy andprograms. Credit is not allowed for both SW 417 and SW 517
SW 420 The Legal Aspects of Social Work. 3(3-0-0) . F,S. Freq: SocialWork Majors and Social Work Minors. Legal environment of the social workprofession. Relationships among legal processes. the delivery of social workservices and client problems.
SW 480 Preparation for Field Work. [(1-0-0) . F.S. Freq: Social WorkMajors. SW 320. Coreq: SW 405. SW 408. Introduction to aspects of fieldplacement process and necessary skills for a successful internship. Application.interview. ethical practice. documentation. supervision and learning contract.Intern liability insurance required.
SW 490 Field Work in Social Services. 12(3-32-0) . F,S. Freq: SocialWork Majors. SW 405. SW 408. SW 480. Supervised placement in a socialservice organization; application of social work knowledge and skill. Weeklyintegrative seminar. Intern liability insurance required.
SW 495 Special Topics in Social Work. 3(3-0-0) . F.S,Sum. Detailedinvestigation of a topic in social work. Topic and mode of study determined byfaculty member.
SW 498 Independent Studies in Social Work. [-6. F,S,Sum. Freq: Juniorstanding or Senior standing, Social Work Majors or Social Work Minor, Ninecredits in social work courses. Independent or small group study of a socialwork practice or social welfare area.

TEXTILE
T 101 Introduction to the College of Textiles. 2(3-0-0) . F. Introductiontopics related to the College of Textiles. the textile industry. all textile curricula.advising. academic skills. team work. research and personnel involved in thecollege.
T 102 Introduction to Product Evolution. 2(2-0-0) . F,S. Studentsexplore the new product development (NPD) process through analysis of casestudies of how textile products are designed and developed for a variety ofsectors of our economy. including automotive. medical. industrial. furniture.and clothing. Students develop critical thinking skills as they read a variety oftexts and respond using several forms of writing techniques.
T 110 Textiles Scholars Forum. 0(2-0—0) . F.S. Freq: Enrollment limitedto participants in the Textiles Scholars Program. Interdisciplinary seminarseries with presentations by distinguished faculty members and experts drawnfrom technical. academic. business and government communities. Discussionsof major public issues and topics of contemporary concern.
T 200 Introduction to Textiles. 3(3-0-0) . S. Survey of textiles includingtechnical and economic history of the industry; physical and chemical processesinvolved in producing textile products from raw materials; unique aesthetic.physical and chemical properties of textiles and how these properties aredetermined by raw materials and production processes; and influence of



properties of textile materials on their utilization and performance. Not open tostudents required to take TT 105; open to transfer students
T 210 Textiles Scholars Forum. 0(2-0-0) . ES. Preq: Enrollment limitedto participants in the Textiles Scholars Program. Interdisciplinary seminarseries with presentations by distinguished faculty members and experts drawnfrom technical. academic. business and government communities. Discussionsof major public issues and topics of contemporary concern.
T 491 Honors Seminar in Textiles. 1(0—0—0) . F.S. Freq: By invitationinto Honors Program in Textiles. A seminar on current university and industrialresearch in the field of textiles.
T 493 Industrial Internship in Textiles. 3(3-0-0) . F.S.Sum. Preq: Textilecore courses. Paid professional—level work experience in textiles. relatingacademic training in science and technology to industrial practice underprofessional guidance. Written and final oral presentation used for grading.Limited to three hours per student
T 495 International Collaboration in Textiles Research. 1—6. F,S,Sum.Preq: GPA of 2.75 or better and JR standing. Directed undergraduate researchin Textiles and/or Apparel related areas that requires collaboration with studentsat an institution abroad. The research project is structured as an internationalteam project in an applied field that allows students in different countries towork together using various communication tools. Students shall arrangeinternational contacts and provide a written proposal of the project to theundergraduate administrator or course coordinator prior to registration.
T 497 Independent Research in Textile Engineering, Chemistry andMaterials Science I. 3(0-9-0) . F.S.sum. Preq: Junior standing in TECS; 2.8GPA; course coordinator’s approval. Independent research in TextileEngineering. Chemistry and Materials Science topics through experimental.theoretical and literature studies. Written and oral reports required.
T 498 Independent Research in Textile Engineering, Chemistry andMaterials Science II. 1-3. F.S.Smn. Preq.‘ T 497; course coordinatorsapproval. Independent research in Textile Engineering. Chemistry andMaterials Science topics through experimental. theoretical and literature studies.Written and oral reports required.

TEXTILE AND APPAREL
MANAGEMENT

TAM (PD) 170 Textile Design Orientation. 1(0-2-0) . S. Orientationcourse designed to present the breadth and scope of the Textile Designprofession together with future opportunities in this field.
TAM 217 The Business of Textiles. 3(3—0-0) . F,S. Preq: IT 105. Study ofthe structure and organization of the integrated textile complex and its strategicfunctions. Critical stages involved in the manufacture of textile and apparelproducts. Fundamental aspects of cost management and finance as related tothe integrated Textile Complex. One Saturday attendance during the semesteris required.
TAM 219 Fashion Product Analysis. 3(2—2-0) . F,S. Concepts andpractices for the production and evaluation of fashion goods. beginning withselection of fabric and other raw materials and extending through qualityanalysis of the final product. Provide techniques for production of a variety ofgarment applications. as well as methods for evaluation.
TAM 271 Computer-Aided Textile Design. 3(1-4-0) . S. Preq: DE 101 orADN 111. Introduction to the operation of design software for woven. knittedand printed textiles. Adobe Photoshop. Pointcarre' and Monarch programs willbe taught. Peripheral equipment essential to the design process will beincluded. Field trips to areatextile design centers. Credit not allowed forstudents enrolled in TT cun‘iculum with the exception of the dual degree in theBachelor of Art and Design and BS in Textile Technology.
TAM 282 Introduction to Textile Brand Management and Marketing.3(3-0-0) . F,S. Preq.‘ TAM 382. Coreq: TAM 382. An introduction to theessential elements of brand management and marketing with specific referenceto the marketing of textile and apparel goods with the integrated textile complex(from fiber to retail). The course covers both the principles and practice ofmarketing. in general. and provides an introduction of major concepts of brand
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management and marketing with a focus on branding activities used in by majortextile and apparel firms within the integrated textile supply chain.
TAM 315 Fashion Product Design. 3(2-2-0) . F. S. Preq: TAM 217 andTAM 219. Concepts and practices for the design and development of fashionapparel items. beginning with selection of fabric and other raw materials andextending through flat patteln development. pattern engineering. and generationof final garments. Provide techniques for development of styled patterns. whichaddress issues of body measurements. body shape. comfort and fit.
TAM 317 Computer-Aided-Design for Apparel. 3(2-2-0) . F.S. Freq:TAM 315. Introduction to the operation of industry design software for apparel& other sewn products. Euphoria and/or Artworks visual design programs.Gerber Accumark or Lectra patteln design programs. and other programs usedby the industry to create. market and/or visualize products will be taught.Peripheral equipment essential to the design process will be included.
TAM 318 Fashion Development Processes. 3 2—2—0) . F, S. Preq: TAM317. The principles of apparel manufacturing including computerization of thedesign; marker making and production areas; spreading and cutting technology;apparel assembly systems; production systems evaluations; fusing and pressing;production capacity; and quality evaluations.
TAM 352 Dress, Style, Change. 3(3-0—0) . S. Freq: Junior standing.hiterdisciplinary course focusing on historical and cultural principles of style asrelated to dress and fashion. Examination of fashion and stylistic trends incycles of dress.
TAM 380 Management and Control of Textile and Apparel Systems.3(3-0—0) . F.S. Preq: TT 252 or IT 251 and TT 241 or TT 341. Managementapproaches. practices and basic economic considerations in the development.production and distribution of industrial and consumer textile and apparelproducts.
TAM 382 Intermediate Textile Brand Management and Marketing.3(3-0-0) . S. Freq: TAM 282. EC 201. Coreq: TAM 482. This course builds onthe introduction of the basic concepts introduced in TAM 282 by providing anin—depth examination of the major theories and concepts associated with brandmanagement and brand marketing. Included is the identification and analysis ofmajor strategic tools used for brand management and marketing activities byfirms across the integrated textile complex. Students will be assigned practicalapplication projects that require utilization of academic knowledge withindustry application.
TAM 384 Visual Merchandising Principles and Management. 3(3—2—0) .S. Freq: Junior standing or higher, TAM 217. Coreq: TAM 382. Study andapplication of techniques in the effective display of merchandise. from fiber tofinished product. The focus of the course placed on the integration of textileand apparel product characteristics. target market characteristics and the latestmerchandising technology and concepts.
TAM 385 Fashion and the Consumer. 3(3—0-0) . F. Preq: TAM 217, TAM282. This course focuses on consumer decision process for textile products.including the study of environmental. individual. psychological and marketinginfluences on behavior of consumers in the textile consumption process. Furtherexamination will include influences on the process. including fashion theories.the mass media. demographics and psychographics. and societal trends. Currentdevelopment and research in the textile consumer decision process arereviewed.
TAM 400 Major Fashion Designers. 3(3-0-0) . S (Alt. Yr Even). Study offashion designers from the early 18005 to the present. Emphasis will be placedon historical and cultural events that may have influenced the work of fashiondesigners during the time and trends that have emerged. Of specific interest willbe major historical and current fashion designers that have had an internationalinfluence on US fashion merchandise. An additional focus of the com‘se will beon the career path of major fashion designers. A study of haute couture andpret—a—porter will be conducted to provide insight into special managementIssues.
TAM (PCC, TC) 401 Enviromnental Aspects of the Textile Industry.3(3-0—0) . S. Freq: Junior standing. Environmental pollution sources andeffects. occupational safety and health. and typical problems specific to thetextile industry. Survey of natural and synthetic fiber pollution problems withcase histories. Techniques for pollution control by source reduction andtreatment. Safety and health management for hazards in the industry.
TAM (D8) 414 Textiles and Society. 3(3-0-0) . Alt yrs. Preq: Sophomorestanding. Historical and sociological study of the textile and apparel industries



since the Middle Ages with emphasis on lSSO—present. Changes in industrycomposition. c01porate structure. production technology. work organization.and labor-management relations, Impact on communities. workers. and theenvironment. Long range trends and implications.
TAM 415 Fashion Product Development. 3(2-2-0) . F. S. Freq: TAM 318.Fashion product development for specific target markets. Line production usingvarious methods of generating patterns for mass—produced apparel withemphasis on $flat pattem$ design techniques. Relationship of bodyconfiguration to pattern shape. specifications to garment size and fit. standardsfor judging fit. distinctions between ease and style fullness. and design analysisprocedures are included.
TAM 416 Business of Fashion. 3(2-2-0) . F. S. Planning and sourcing offashion apparel products to meet the needs of the consumer. Emphasis is placedon the role of the merchandiser and merchandising function together with themeasures of performance required by the fashion businesses. The interactions ofthe merchandiser with the functions of marketing. design. development andsourcing during pre—production are studied with respect to successful sourcing.Sourcing is studied from the requirements of compliance. product quality. cost.and manufacturing capability.
TAM 420 Retail Buying & Merchandise Management. 3(3-0-0) . F.Freq: Junior standing. TAM 382. Introduction to the factors of the buying andselling process which affect profit at the retail level. Management of profitfactors to improve profit performance in a merchandising organization. Surveyof the practices. procedures. and form that track merchandising decisions andaid in planning to meet profit goals.
TAM (TT) 431 Quality Management and Control In TextileManufacturing. 3(3-0-0) . F.S. Freq: TT 221. 17252. TT331. and ST 361 orBUS 350. Principles of quality and process management and control intextile/apparel manufacturing with emphases in quality management systems.quality costs. statistical control chart procedures. process capability. acceptancesampling. and optimal process and product design and improvement methods.
TAM 480 Operations Management Decisions for Textiles. 3(2-2-0) . S.Freq: TAM 380. ACC 210. ST 361. (MA 131 and MA 132) 0r MA 141.Quantitative techniques for decision making and management in the textilecomplex. Applications include vendor selection. plant location. retail inventorymanagement. forcasting demand. project management. and logistics planning.Techniques covered include simulation. PERT/CPM. mathematical modeling.
TAM 481 Product Costing in the Textile and Apparel Industry. 3(2-2-0). F,S. Freq: TT221. TT 252, TAM 217. TAM 380 &ACC 210. Capstone coursecovering cost issues in yarn manufacturing. fabric formation. finishing. apparelproduction and retail operations. Traditional and activity—based costing systemswill be addressed. Relevance of costing to managerial decisions as well as costreduction strategies will be emphasized.
TAM (EB) 482 Advanced Textile Brand Management and Marketing.3(3—0-0) . S. Freq: TAM 382. An applied textile marketing course that integratestextile product development. brand management. and global marketing. Thiscourse provides an overview of the global textile and apparel industries. theirdistribution channels and markets———with positioning the US textile. apparel. andretail industries in the global competitive environment. The course includesdiverse textile end uses. including apparel. nonwovens. home textiles.transportation textiles and medical textiles. Development and implementationstrategies of launching textile products in the global marketplace are analyzed.
TAM 483 Global Trade and Sourcing in Textiles and Apparel. 3(3-0—0) .S. Freq: TAM 282.EC201. This course provides students with an understandingand appreciation of the global textile and apparel market. Included is theexplanation and guidance in understanding the uniqueness of textile and apparelregulations in global trade. Students willlearn global sourcing strategies and theidentification and analysis of major strategic decisions used in global sourcing.as impacted by global trade dynamics. Students will be assigned practicalapplication projects that require utilization of academic knowledge withindustry application.
TAM 484 Management Decision Making for the Textile Firm. 3(3-0-0) .F.S. Freq: TAM and EC 201 0r ARE 201 or EC 205. Economic. institutionaland environmental settings within which management decisions are made.including in—depth analyses of specific issues and problem areas affecting thetextile industry. Special emphasis on strategic management and topics of currentinterest and significance.
TAM 485 Textile Computer Integrated Enterprise. 3(3—0-0) . F. Freq:TAM 380. Survey of information teclmology in textile and apparel industries.
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Topics discussed include: computer aided design (CAD); computer aidedmanufacturing (CAM); computer aided engineering (CAE); material handlingsystems; automation and robotics; logistics and warehousing systems; retailproduct tracking. and Internet resources.
TAM 486 Supply Chain Management in the Textile Industry. 3(3-0—0) .S. Freq: TAM 380. Study of the operations necessary to produce and distribute aproduct. starting with the procurement of the raw material used in making thegoods and ending with the delivery of the finished product. Topics coveredinclude approaches to solving problems in manufacturing. sourcing.transportation logistics. and retail operations within the Integrated TextileComplex. Credit cannot be given for both TAM486 and MT386
TAM 487 Textile and Apparel Labor Management. 3(3-0-0) . F. Freq:Senior standing. Labor management problems. Emphasis directed toward roleof production supervision in textile and apparel plants. Study of NLRBdecisions and court opinions involving textile and apparel corporations.
TAM 490 Development Projects in Textile and Apparel Management.1—3. F.5, Sum. Freq: Junior standing and 2. 75 GPA. Directed research in Textileand Apparel Management through experimental. theoretical and literaturestudies in textile and apparel—related problems. Courses may be taken twiceprovided projects are different subject matter.
TAM 491 Special Topics in Textile and Apparel Management. 1-3. F,S.Freq: Senior standing. Special topics related to textile and apparel management.
TAM 494 International Industrial Internship in Textile Management.3(3—0—0) . F.S,Smn. Freq: At least FL 202 for internships in non-Englishspeaking countries. Minimum GPA 2.5. Junior standing. Professional levelwork experience in textile management abroad. relating academic training.intelnational textile management and technology to industrial practice underprofessional guidance. Grading based on written report and oral presentation.
TAM (TT) 499 Textile Senior Project. 4(2-4-0) . F.S. Freq: Seniorstanding. This is a project based course to be taken in the last semester of theSenior year. In this capstone course the students work in cross—functional teamsto research and solve applied problems in textile related fields. The results ofthe projects will be presented formally at the end of the semester. Course shouldbe taken in the last semester of the Senior year. It cannot be substituted byother project courses

TEXTILE E G
TE 10S Textile Engineering: Materials and Systems. 2(2-0-0) . S. Coreq:CH 101. Introducation to textile engineering. polymers and fibers withemphasis on applications. Discussions of what makes macromolecules uniqueand pairing of material properties to a given application. Other discussions byVarious TE faculty giving students a picture of the breadth of the program. Thiscourse will also help develop leadership/team work skills and oral/writtencommunications.
TE (IE) 110 Computer-Based Modeling for Engineers. 3(3-0-0) . F.S.Freq: E 115. Coreq.‘ MA 141. Introductory course in computer—based modelingand programming using Visual Basic for Applications. Emphasis on algorithmdevelopment and engineering problem solving. Methodical development ofVBA within applications like Microsoft Excel and Access from specifications;documentation. style; control structures; classes and methods; data types anddata abstraction; object—oriented programming and design; graphical userinterface design. Projects: design problems from electrical. industrial. textile.and financial systems. Functional relationships will be given and programs willbe designed and developed fi‘om a list of specifications.
TE 200 Introduction to Polymer Science and Engineering. 3(3-0-0) . F.Freq: CH 101. Science and engineering of large molecules. Correlation ofmolecular structure and properties of polymers in solution and in bulk.Introductory polymer synthesis and kinetics. Analysis of physical methods forcharacterization of molecular weight. morphology. rheology. and mechanicalbehavior. The content will be focused on polymer synthesis. structure. andproperties. The course will focus on a thorough understanding of polymerconcepts and definitions. equations to calculate properties. and equipment usedto measure properties.
TE 201 Textile Engineering Science. 4(3—2— . S. Freq: MA 241, PY205and CSC 114 or CSC 116. Structure. physical and mechanical properties offibers; structure of assemblies. Structure/property relations. Laboratoryexercises in characterization of fiber properties.



TE 205 Analog and Digital Circuits. 4(3-2-0) . S. Freq: TE 110. PY 208.Coreq: MA 341. Fundamentals of analog and digital circuit analysis and design.The course will present the systematic analysis and design of AC and DCcircuits using Ohms and Kirchhoff's laws. the node voltage method. Theveninand Norton's theorem. Laplace Transforms. resistance. capacitance. inductance.operational amplifiers. and frequency response. Next. the design ofcombinatorial and synchronous sequential circuit design will be covered usingKarnaugh maps. laws of Boolean algebra. flip—flops. state machines. andlatches. Laboratory exercises will supplement the topics presented in class.
TE 301 Engineering Textile Structures I: Linear Assemblies. 3(3-0—0) .F. Freq: 206 or CE 214) and MA 242. Engineering analysis of textilestructures. especially yarns. Unit processes of production. handling andpackaging. Production sequences. intermachine effects. machine design andtheir consequences on the textile product.
TE 302 Textile Manufacturing Processes and Systems H. 4(3-2-0) .Preq: TE 301, CSC 114. Mechanisms used in the production of woven. knittedand nonwoven fabrics. Design and operation of these mechanisms and theirimpact on the fabric. System dynamics of the different fabric forming processes.
TE 303 Thermodynamics for Textile Engineers. 3(3-0—0) . F. Freq: MA242. PY 208. Introduction to the concept of energy and the laws governing thetransfer and transformation of energy with an emphasis on thermodynamicproperties and the First and Second Laws of Thermodynamics. Thefundamentals of thermodynamics will be emphasized. although more appliedexamples and problems will be heavily utilized.
TE 401 Textile Engineering Design I. 4(3—2-0) . Preq: TE 302. Thedesign process including initial specification. design constraints. sources ofinformation and design strategy. Development of fact—finding ability in areasunfamiliar to the student. Analysis of existing designs and the development ofimproved or new designs.
TE 402 Textile Engineering Design H. 4(2-4-0) . Preq: TE 40].Application of textile engineering principles using team approach to design.construct and analyze novel engineering solutions to textile industry problems.Evaluation of design to assess the impact on worker. industry and society.
TE 403 Mechanics of Fibrous Structures. 3(3—0-0) . Preq: TE 201. TE302. MA 341. MAE 314. Mechanics of fibrous structures including fibers. yarnsand fabrics. Transverse isotropy of fibers; tensile. bending. and shear behaviorof fabrics.
TE 404 Textile Engineering Quality Improvement. 3(3-0-0) . Preq: ST370, TE 302. Defining and quantifying quality of textile products; qualityimprovement using statistical process control (SPC) and design of experiment(DOE) techniques.
TE 424 Textile Engineering Quality Improvement Laboratory. 1(0-2-0). S. Coreq: TE 404. Application of process improvement methods to textilesystems using statistical software. Laboratory supplements lecture materialpresented in TE 404.
TE (CHE) 43S Process Systems Analysis and Control. 3(3—0-1) . F.S.Freq: (MA 341 and TE 205) or CHE 312. Dynamic analysis and continuouscontrol of chemical and material engineering processes. Process modeling;stability analysis. design and selection of control schemes. Solution ofdifferential equations using Laplace transform techniques.
TE 440 Textile Information Systems Design. 4(3»3-0) . F. Preq: TE 435.Textile information system design. real-world constraints. Principles ofhardware. software. security and ethics issues. Emphasis on solving a realworld problem.
TE 463 Polymer Engineering. 3(3-0—0) . F. Freq: TE 20]. Coreq: TE 303.Chemical and physical properties of polymers and fibers; thermodynamics ofcrystallization. time dependent phenomena. fracture mechanics and rheology.Advanced topics in extrusion.
TE 466 Polymeric Biomaterials Engineering. 3(3-0-0) . F. Preq: PY 208:TC 203 or CH 220 or 221; MAE 206. In—depth study of the engineering designof biomedical polymers and implants. Polymeric biomaterials. includingpolymer synthesis and structure. polymer properties as related to designingorthopedic and vascular grafts. Designing textile products as biomaterialsincluding surface modification and characterization techniques. Bioresorbablepolymers.
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TE (BME) 467 Mechanics of Tissues 8; Implants Requirements. 3(3»0-0) . S. Freq: Z0 160 0r BIO 181 .' MAE 314. Application of engineering andbiological principles to understand the structure and performance of tendons.ligaments. skin. and bone; bone mechanics; viscoelasticity of soft biologicaltissues; models of soft biological tissues; mechanics of skeletal muscle; andtissue—derived devices as well as interfaces between native tissues and syntheticdevices.
TE 492 Special Topics in Textile Engineering. [—3. F. S. Preq: Consent ofInstructor. Presentation of material not normally available in regular courseofferings or offering of new courses on a trial basis. Credits and contentdetermined by faculty member in consultation with the Department Head.

TECHNOLOGY EDUCATION
TED 101 Introduction to Technology Education. 1(1—0-0) . F. Orientationto technology teacher education curricula. Overview of the philosophy.objectives and scope of technology education programs in the public schools.multicultural and individual differences of students. A study of currenttechnology issues will be conducted throughout the course.
TED 110 Materials & Processes Technology. 4(2-4-0) . F.S. Basicknowledge and skills needed to process common materials and producefunctional products of woods. metals. plastics. and composite materials.Includes laboratory safety. use of hand tools. operation of materials. andteaching strategies. Laboratory experiences in materials testing and constructionof multi—material projects.
TED 115 Wood Processing. 4(2-4-0) . F.S. Basic knowledge and skillsneeded to design and construct functional wood products. Includes a study oftools. materials and processes used to machine. form. assemble and finish woodproducts. Laboratory activities in the design and construction ofwood products.Teaching techniques are discussed.
TED 122 Metals Technology. 4(2-4-0) . F.S. Introduction to metal layout.cutting. machining. forming. fabricating. finishing processes. and currenttechnologies including composite materials. Experience in oxyacetylene andarc welding. sheet metals. bench metals. heat—treatment. and foundrywork.
TED 161 Imaging Technology. 4(2-4-0) . F.S. Basic principles of imagingfor mass reproduction including relief. gravure. offset lithography. screen. andelectronic printing. Projects in prepress design and plate making techniquesincluding digital and conventional photography and understanding of howVisual art and technology principles are combined to communicate effectively.Students will be responsible for transportation to field trips.
TED 207 Introduction to Teaching Technology Education. 3(2—0-0) . S.Introduction to teaching technology education programs in middle andsecondary schools. Field experiences and course assignments including threehours each week assisting classroom teachers in the public schools. Students areresponsible for their own transportation to the field experience sites.
TED 221 Construction Technology. 3(1—4-0) . S. Freq: TED 110. Coreq:TED 330. TED 371, TED 384. Overview of structures and their construction.Drawings and models completed in a laboratory environment to simulateconstruction methods.
TED 246 Graphic Arts Technology. 4(2-4-0) . Basic principles associatedwith using electronic publishing. offset lithography. screen printing. andphotography for visual communication. Basic understanding of how visual artand technology principles are combined to communicate effectively usingphotographic and print media.
TED 261 Communication Technology. 3(2-2-0) . S. Freq: TED 161 or GC410. Coreq: TED 371. Technological means of communication and theirhistorical. present. and potential impacts on society. culture. economy. politics.ethics. and the environment. Lab experiments. audio and video production. anddevelopment of leaming activities for middle school and secondary schoolstudents.
TED 276 Transportation Technology: Energy, Power andInfrastructures. 3(1-4-0) . F. Preq: TED 110. Coreq: TED 330. TED 384.Theoretical and practical aspects of transportation. Topics include energyconversion. application of power. infrastructures for transmission and control ofenergy. transportation systems and industries. and conservation of energy.Activities include laboratory testing. experiments. development of activities for



teaching secondary students about transportation technology. and use and careof equipment.
TED 330 Manufacturing Technology. 3(1-4-0) . F. Freq: TED 221 orTED 276. Coreq: TED 481. Manufacturing organization. product design. andproduction system design. Students design. operate and evaluate a small—scalemanufacturing system.
TED 351 Ceramics: The Art and Craft of Clay. 3(2-2-0). Contemporaryand historical examples of the art and craft of ceramics will be studied.Experiences in designing ceramic forms and expressing individual ideasthrough the medium of clay.
TED 359 Electronics Technology. 3(2-2-0) . Freq: Junior standing. Directcurrent. alternating current. and semiconductors. Measurement and circuitbehavior. Experimentation with application circuits.
TED 371 Emerging Issues in Technology. 3 '2-2-0) . F. Freq: TED 261,TED 221, and CC 120. Examination of current and projected technology topicswhich are growing in importance but are not presently reflected in theTechnology Education programs of NC public schools. Laboratory experiencesinclude development. revision. and field testingof appropriate learning activitiesfor middle and high school students in the selected topic areas.
TED 384 Computer Applications in Industry. 3(1—4-0) . S. Freq: TED321 or TED 276. Coreq: TED 481. Computerized control systems used inindustry including computers and controllers. automated machines. and robots.Students design and operate automated systems.
TED 407 Field Work in Technology Education. 2-6. F.S.Sum. Freq:Junior standing and Consent of Instructor. Supervised off—campus fieldexperience in Technology Education that relates on-the—job experiences in thefield to the technical competencies which are the content of the curriculum.May be repeated for a maximum of 6 credits.
TED 452 Lab Planning in Technology Education. 3(1-0—4) . S. Freq:Senior standing. Coreq: TED 457 or TED 407. Laboratory planning.management. and safety for technology education. Physical layout. selection.specification. and cost of equipment; the safe operation. repair and maintenanceof power and hand tools; specification of expendable supplies. estimating. andordering.
TED 456 Curriculum and Methods in Technology Education. 3(2-2-0) .F. Freq: Technology Education Majors. Admittance to teacher educationcandidacy. Methods of teaching Technology Education. Emphasis oncurriculum development. instructional methods. laboratory instruction. meetingneeds of special populations. and management of student organizations.
TED 457 Student Teaching in Technology Education. 3-8. S. Freq:Admission to Professional semester. Coreq: TED 452 or TED 495. Skills andtechniques involved in teaching technology education through practice in apublic school setting.
TED 461 Communication Technology. 3-2-0) . Freq: SC 350, TED 246and 359. Technological means of communication and their present and potentialhistorical impacts on society. culture. economy. politics. ethics and theenvironment. Lab experiments. radio and television production. anddevelopment of learning activities formiddle school and secondary schoolstudents.
TED 481 Research 8; Development in Technology Education. 3(1-4-0) .F. Freq: TED 350 or TED 384. Senior design. research. and developmentexperience in technology education. Students research a problem. ideatepotential solutions. select a final solution. construct a prototype. and complete afinal report analyzing the chosen solution.
TED 490 Special Problems in Technology Education. [-6. ES. Freq:Junior standing and Consent of Instructor. Supervised. independentinvestigation in a defined area of interest in Technology Education.
TED 495 Senior Seminar in Technology Education. 3(3-0-0) . S. Freq:Junior standing and Consent of Instructor. An in—depth investigation of a topicor a set of problems and/or issues in Technology Education.
TED 498 Independent Study in Technology Education. [—3. F.S.Sum.Freq: Junior standing and Consent of Instructor. Individual or group study ofspecial topics in professional technology education. The topic and mode ofstudy are determined by the faculty member after discussion with the student.May be repeated for a maximumof 6 credits.
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TEXTILE MATERIALS SCIENCE
TMS 210 Yarn and Fabric Formation and Properties. 4(3-2-0) . F. Freq:TC 105. Coreq: FY 205. or 211. The basic concepts of yarn formation. weaving.knitting. and nonwoven fabric formation. Emphasis on structure propertyrelationship. Impact on product performance.
TMS 211 Introduction to Fiber Science. 3(2-2-0) . F.S.Sum. Freq: TT105. FCC 105. Coreq: MA 131 or 14]. Properties of fibers related to type andchemical structure. Fiber classification and identification. Reaction to moisture.stress—strain properties. and methods of measuring physical properties.Relationship between polymer structure. fiber properties and utilization.
TMS 460 Physical & Mechanical Properties of Textile Materials. 3(3-0-0) . F. Freq: MA 250 or MA 24], FY 21], TMS 211. Structural and physicalproperties of fibers. yarns and fabrics. including mechanical. thermal. optical.frictional. electrical and moisture properties. Relationships between structure.properties and performance.
TMS 471 Textile Materials Design I. 3(1-4—0) . F. Functional textilematerials design. modeling techniques and fault analysis methodologies.Product development from initial design phase. testing. analysis. to prototypeproduction. Project will be completed in TMS 472.
TMS 472 Textile Materials Design II. 3(1-4-0) . S. Freq: TMS 471.Advanced elements of textile materials design and development. Process—structure—property relationships of manufacturing processes. Risk andreliability. Design. testing. analysis. and prototype production. Completion ofproject started in TMS 471.
TMS 492 Special Topics in Textile Materials Science. [-3. ES. Freq:Consent of Instructor. Presentation of material not normally available in regularcourse offerings or offering of new courses on a trial basis. Credits and contentdetermined by faculty member in consultation with the Department Head.

TOXICOLOGY
TOX 201 Poisons, People and the Environment. 3(3-0-0) . S. Introductionto the fascinating world of chemical poisons including their many and variedeffects on people as well as the environment. Learn how and why poisons haveplayed an important role in history. how to critically evaluate the chemicalriskinformation reported in the media. and the underlying principles of $thebasic science of poisons.$
TOX 401 Principles of Toxicology. 4(4-0-1) . F. Freq: CH 220 or CH 221;BIO 181 or 20 I60. Introduce students to the basic principles of toxicology.Will cover the history and scope of the field; absorption. distribution.metabolism and elimination fo toxicants; types and mechanisms of toxic action;carcinogenesis; environmental toxicology as well as human and ecological riskassessment.
TOX 415 Environmental Toxicology and Chemistry. 4(4-0-1) . S. Freq:CH 220 or CH 221: BIO 181 or 20 I60 recommended. Provides students withan appreciation and understanding of the principles of environmental toxicologyand chemistry including the sources. fate. and effects of chemicals in theenvironment; emphasis on contemporary problems in human health and theenvironment.
TOX 490 Seminar in Environmental Toxicology. 1(1-0-0) . S. Freq: TOX40]. Presentation of research findings by invited scientist; presentation ofliterature research by students; guidelines for presenting oral and posterpresentations at scientific meetings.
TOX 495 Special Topics in Toxicology. [-3. F.S.Sum. Offered as neededto present materials unavailable in regular course offerings or for offering newcourses on a trial basis.
TOX 499 Undergraduate Research in Toxicology. 1-3. F.S.Sum. Freq:Sophomore standing or higher. Research for students in Toxicology. In lieu ofa syllabus. student and professor will prepare a contract which details theresearch and how the results will be disseminated.



TEXTILE TECHNOLOGY
TT 105 Introduction to Textile Technology. 3(3-0-0) . F. S. Introductionto Textile and Apparel. Technology and Management. Structures andproduction methods for fabrics. yarn. and fibers. Introduction to the nature ofpolymers and the characteristics of polymers which make them useful forproducing fibersthat are practically and aesthetically desirable. Design of endproducts as well as fundamental economic and supply chain issues.
TT 203 Materials, Polymers and Fibers Used in Nonwovens. 3(3-0—0) .F. Freq: MA 14]. FY 205. Fundamentals of raw material used in nonwovenprocesses. Raw material production. chemical and physical properties ofnonwoven raw materials and assessment of material properties. Introduction ofstructure/property relationships for these materials and how these relationshipsinfluence end use applications. Credit will not be given for both TT 203 andTMS 211
TT 221 Yarn Production and Properties 1. 2(2—0-0) . F,S,Smn. Freq: T1"105. Coreq: MA 131 0r MA 14]; FY 211 0r FY 205. The techniques availablefor manufacturing yarns from staple fibers. A review of yarn [lumbering andfiber properties. The principles involved in opening. cleaning. blending.drafting. twisting and winding. Short and long staple spinning systemsincluding a review of opening and cleaning lines. carding. draw frames. rovingframes and different spinning machines. Filament yarn processing.
TT 252 Formation and Structure of Textile Fabrics. 4(3—2-0) . F.S.Freq: TI 22]. Fundamentals of the conversion of fibers and yarns into woven.knitted. and nonwoven fabrics. and fabrics' conversion systems. Introduction towoven. knitted and nonwoven fabric design structure. Structure. property. andperformance relations of textile fabrics. Testing and evaluation of textilestructures.
TT 305 Introduction to Nonwoven Products and Processes. 3(3-0-0) .F.S. Freq: IT 203 or (FCC 203 and TMS 211). (MA 231 or MA 241). and (FY21] or FY 208).. Coreq: TI 252 and ST 361. Fiber web/nonwoven fabricsproduced directly from fibers or their precursors. Physical and chemical natureof local bonding and fiber entanglement. Viable processes for producing thesefabrics. Economic justification for process and production. Product/processinteraction. Plant visits whenever possible.
TT 321 Yarn Production and Properties 11. 3 2-2-0) . F. S. Freq: TI22]. Fiber and machine interactions in blending. carding. drawing and spinning.Drafting theories and the influence of fiber and machine variables onirregularity. The role of twist on yarn structure. properties and productivity.Developments and limitations in processing technology.
TT 331 Performance Evaluation of Textile Materials. 4(3-2-0) . F. S.Freq: ST3II or ST361, TMS 2]], H221. TT 252 or TT 25]. FY 21] or FY205. and MA 231 orMA 24]. Standards. principles and effects of test conditionsin measuring basic physical and mechanical properties of textile materials.Design of test and interpretation of test results in relation to end—useperformance. product development. process control. research and developmentand other requirements.
TT 341 Knitted Fabric Technology. 3(2—2—0) . S. Freq; TI252 or TT24I.Review of knitted fabric production techniques. Technology of more advancedweft and warp knitting. Jersey and rib fabric modification techniques. yarnknitability and productivity. yams. creels. patterning and machinerydevelopments. manufactureand properties of warp knit fabrics such as mesh.laid—in. weft insertion and plush. Quality measures. measurement andstandards. defects and problem solving. Management of knitting operations.
TT 351 Woven Fabric Technology. 3(2-2-0) . F. S. Freq: TI252 or TI25]. Technology of producing woven fabrics including yarn preparation forweaving. Process control and automation in weaving. Fabric development.design and management of weaving operations.
TT 370 Technical Fabric Design. 4(3-2-0) . S. Freq: Two courses out ofTI 34]. 351 and 305. Properties of woven. knitted and nonwoven fabrics.Computer techniques and other methods of reproducing structural designs andmeans of designing fabrics to specifications. Laboratory consists of projectsinvolving design analysis and testing.
TT 371 Woven Textile Design. 3(1-4—0) . S. Freq: IT 252. Design andproduction of woven fabrics. Exploration of various basic structures. color andtextural effects. Development of design abilities through hand—production
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methods. including an introduction to Computer-integrated Design systems andan awareness of industrial processes.
7wTT 372 Knitted Textile Design. 3(1-4-0) . F. Freq: TT Design andproduction of hand— and machine—knitted fabrics. Exploration of basicstructures. color and textural effects. Development of design abilities throughhand— and machine—production methods. including an introduction to Computer-integratedDesign Systems and an awareness of industrial processes.

TT 405 Advanced Nonwovens Processing. 3(3-0-0) . S. Freq: MA 24].FY 208. TI 305. Mechanisms used in the production of nonwoven materials.Design and operation of these mechanisms. Process fiow. optimization ofprocess parameters. influence of process parameters on product properties.
TT 406 Bonding Fundamentals in Nonwovens. 3(3-0-0) . F. Freq: TT405, MAE 308. MAE 310. Fundamentals of fluid mechanics and heat transfermechanisms during the bonding of nonwovens. In—depth description ofhydroentangling. thermal bonding and needle punching techniques. Modelingmethods and laboratory work are assigned.
TT 407 Characterization Methods in Nonwovens. 3(2—2—0) . F. Freq: ST361, II 405. Fundamentals of methods used in evaluating properties andperformance of nonwovens. Assessment of thermal. mechanical. moisturetransport and barrier properties of nonwovens. Reliability and interpretation oftest results.
TT 408 Nonwoven Product Development. 3(2-2-0) . S. Freq: TT 407.Fundamentals of nonwoven product development. In—depth knowledge of thematerials. processes and nonwovens products. Design of a set of experimentsintended for product development. Students work in teams to design. fabricateand evaluate nonwoven products.
TT 421 Developments in Yarn Manufacturing. 3(3-0—0) . S. Freq: TI32]. A critical appraisal of developments in yam manufacturing. with emphasison their influence on process and product quality and range.
TT 425 Textured Yarn Production and Properties. 3(2-2-0) . F. Freq:TI 33]. Structure and properties of continuous filament yarns. Examineresponse to elevated temperature and variables for texturing methods ofproducing bulked. textured and torqued yams. Testing of yarn behaviors anddiscussion of problems encountered during processing.
TT (TAM) 431 Quality Management and Control In TextileManufacturing. 3(3-0—0) . F.S. Freq: TI221. TI252. IT 331. and ST 361 orBUS 350. Principles of quality and process management and control intextile/apparel manufacturing with emphases in quality management systems.quality costs. statistical control chart procedures. process capability. acceptancesampling. and optimal process and product design and improvement methods.
TT 441 Advanced Knitting Systems and Fabrics. 3(2—2—0) . F. Freq: TI34]. Loop forming concepts and mechanisms of complex warp and weft—knittedfabrics. Structural design and limitations. potential applications and knitability.Analysis of mechanical systems and tensioning forces on fabric formation. Theeffect on dimensional and mechanical properties.
TT 451 Advanced Woven Fabric Design. 3(2—2-0) . S. Freq: TI252 andTI 33]. Design and production requirements for highly specialized wovenfabric structures. The laboratory activities will include a project on design fromconcept to final production and finishing.
TT 470 Jacquard Woven Fabric Design. 3(1-4-0) . F. Freq: TI252. TI37]. This course is dedicated to the study of Jacquard woven fabric design andstructural technology through the use of CAD as both an aesthetic and technicaltool. and will culminate in each student producing a unique fabric collectionbased upon his/her developed area of interest. Jacquard design for manydifferent end uses is addressed. from art fabrics to unique specialty products. Afield trip in this course will require personal transportation.
TT (TAM) 499 Textile Senior Project. 4(2-4-0) . F.S. Freq: Seniorstanding. This is a project based course to be taken in the last semester of theSenior year. In this capstone course the students work in cross—functional teamsto research and solve applied problems in textile related fields. The results ofthe projects will be presented formally at the end of the semester. Course shouldbe taken in the last semester of the Senior year. It cannot be substituted byother project courses



UNIVERSITY STUDIES COURSES
USC 101 Introduction to University Education I. 1(1-1-0) . F.Developmental and academic topics to assist students in making rationaldecisions about majors: including issues between high school and college.learning styles. career decision making. assessing motivation and values.overview of university majorsand diversity.
USC 102 Introduction to University Education 11. 1(1-0-0) . S. Freq:USC 101. Continuation ofUSC 101
USC 201 Introduction to the World of Labor. 3(4.50—0-0) . SUM].SUME. Coreq: USC 201L. Examines the modern workplace. as well as itsevolution over the past century. Students will study several issues relating towork. focusing on the power of work. expectations of the employer. as well asculture and conflicts in the workplace. Students will have the opportunity tointegrate their learning with practical work experience. Students are responsiblefor their own transportation to and from their workplace. This is a 5—weekcourse. Must hold sophomore standing; course designed for students withminimal work experience.
USC 401 Transitions for the College Graduate. 2(2-0-0) . F,S. Focus onthe unique transitions the student will face upon leaving college. Through avariety of formats. students will have the opportunity to explore four mainaspects of their post—baccalaureate lives: career. budgetinv. coping withextracurricular retirement/identity. and civic and educational opportunities.

VMP 401 Poultry Diseases. 463-0) . S. Concepts of factors contributingto or causing disease. disease cycle. host responses. and general approaches toprevention and control including management and biosecurity methods.immunization. and medication. Recognition. diagnosis. prevention. control. andtreatment of economically significant infectious and noninfectious diseasesaffecting poultry.
VMP 420 Disease of Farm Animals. 3(3-0-0) . S. Freq: Junior standing.Pathology of bacterial. viral. parasitic. nutritional. thermal and mechanicaldisease processes for farm animals. This emphasis practices for prevention andcontrol of each disease.

WOMEN’S AND GENDER STUDIES
WGS 200 Introduction to Women's and Gender Studies. 3(3-0—0) . F.Introduction to women's and gender studies as an interdisciplinary fieldspanning the humanities. social sciences and natural sciences. Study ofhistorical perspectives and contemporary understanding of women and gender.Theory. systematic analysis and experimental accounts used to explorecomplexities of gender. and other identity determinants. mechanisms of powerand privilege. and avenues for social change.
WGS (SOC) 204 Sociology of Family. 3(3—0-0) . F,S,Snm. ContemporaryAmerican family structures and processes and their development. Focus onsocialization. mate selection. marital adjustment and dissolution. Includes coresociological concepts. methods. theories.
WGS (STS) 210 Women and Gender in Science and Technology. 3(3-0—0) . F. Interdisciplinary introduction to the reciprocal relationships betweenscientific/technological research and contemporary understanding of gender.Special emphasis on social factors influencing scientists and engineers in theirprofessions.
WGS (SOC) 304 Women and Men in Society. 3(3-0-0) . F.S. Freq: 3 er.in SOC. 200 level. A sociological analysis of women and men in contemporaryAmerican society. Perpetuation of and change in gender stratification usingsociological concepts. theories and research. How gender expectationsdeveloped and transmitted. Historical data and research on diversity inAmerican society used for analysis of causes and consequences of genderinequality.
WGS (ENG) 305 Women and Literature. 3(3-0-0) . S. Freq: Sophomorestanding. Nineteenth— and twentieth—century womens' literature. as shaped by
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the intersecting and competing claims of gender. race. sexuality. and culture.Focus on fiction. accompanied by critical readings from American studies.feminist literary criticism.and postmodern theory.
WGS (PS) 306 Gender and Politics in the United States. 3(3-0—0) . S.Freq: PS 201. This course explores the role of gender in contemporaryAmerican politics. The course examines the historical course of gender politicsto see how we have arrived at the present state. It investigates the activities thatwomen and men play in modern politics—voting. running for office. serving inoffice. etc.. and how women and men perform these activities in different ways.The course also focuses on major areas of public policy that affect women andmen in different ways.
WGS 310 Women's and Gender Studies Internship. 3(3-0-0) . F. S.Internship program. Introduction to careers that deal specifically with women'sissues. Ten—hours—per—week work at a nonprofit or governmental organization.Contextualization of that experience through additional academic requirements.
WGS (ENG) 327 Language and Gender. 3(3—0—0) . S. Freq: ENG 11],ENG 112. Introduction to the use of language by men and women. Research inLinguistics and Women's Studies addressing issues such as the acquisition ofgender—differentiated language. gender and conversational interaction. sexism inlanguage. gender issues in society. and the relationship between language.gender. and other social constructs (e.g.. class. culture. and ethnicity).
WGS (MUS) 360 Women In Music. 3(3—0-0) . S. The role of women inmusic as patrons. teachers. composers. and performers. placing them within thesocial. economic. and political framework to which they belong. Emphasis onWestern Art Music and the role of women in popular music. No previousformal training in music is required.
WGS (COM) 362 Communication and Gender. 3(3-0-0) . F.S. Freq:Junior standing. COM 112. Effects of gender on the interpersonalcommunication process. Construction of gendered identities Viacommunication practices. Examination of theories of gender and the role ofgender in organizational. institutional. and media communication practices.
WGS (PSY) 406 Psychology of Gender. 3(3-0-0) . F. S. Freq: FSY 200.201 or HSS 200. Current theory and research on perceived and actualbiological. social. cognitive. personality and emotional similarities anddifferences of men and women throughout the lifespan. The construction andconsequences of gender in our society and others.Credit cannot be given forboth PSY 406 and PSY 506
WGS (SOC) 407 Sociology of Sexualities. 3(3—0—0) . S. Freq: 3 hoursSOC 200 level, 500 level, or equivalent research methods course. Explorationof sexuality in a social context. Relationship between sexuality. gender andpower in the Us. Historical trends in behaviors and identities: socialmovements and sexual issues; current behavioral trends. Some issues covered;identity. social construction. sexual meanings.
WGS (ENG) 410 Studies in Gender and Genre. 3(3—0-0) . F. Freq:Sophomore standing. This course examines the ways in which writers haverevised the literary genres to include gendered experience. It will focus on adifferent generic area. such as poetry. fiction. drama or autobiography.depending on its instructor.
WGS (PS) 418 Gender Law and Policies. 3(3-0-0) . F. Freq: Nine hoursof Political Science. Law and policy pertaining to contemporary gender issues.Examination of agenda setting. policy formation. implementation. judicialinterpretation and evaluation of selected issues. such as reproductive policies.equal employment and sexual abuse.
WGS (ANT) 444 Cross-Cultural Perspectives on Women. 3(3-0-0) . S.Alt. yrs. Freq: 3 hours cultural anthropology. Comparison of women in avariety of societies: western and non—western; hunting and gathering toindustrialized. Cross—cultural perspective on the similarity and diversity ofwomen's statuses and roles. Effect of gender on social position
WGS (H1) 447 History of American Women to 1900. 3(3-0-0) . Alt yrs.The historical experience of women in America from the colonial period to1890. Women's work. education. legal and political status. religious experience.and sex roles: age. class. race. sexual preference. and region as significantvariables in women's experience.
WGS (H1) 448 American Women in the Twentieth Century. 3(3-0—0) .Women's historical experience in America. 1890—1990. Changes in women'swork. education. legal and political status. and sex roles. age. class. race. sexual



preference and region as significant variables in women's experienceCredit willnot be given for both HI 448 and HI 548.
WGS (REL) 472 Women and Religion. 3(3-0—0) . F (Alt. yrs. odd). Freq:one course in religious studies or women’s and gender studies. Historical.literary. and theological sources dealing with portrayals of women and women'sreligious experience in several religious traditions of the world through differenthistorical periods. from ancient to modern. Impact of feminist theory on theacademic study of religion; methodological issues surrounding the study ofwomen's religious history; role of religion in shaping attitudes toward womenand their status in society.
WGS 492 Theoretical Issues in Women's and Gender Studies. 3(3-0-0) .S. Freq: WGS 200. Examination of feminist theory. Study of formative texts inmodern feminism, drawn from various disciplines within the humanities, socialsciences. and natural sciences. In—depth exploration of feminist perspectives onissues of race. class. gender. sexuality. work and mothering. among others.Analysis of local and global cultural practices using feminist theoreticalframeworks.
WGS 493Examination Special Topics in Women's and Gender Studies. 3(3-0-0) . F.of varying topics on women and/or gender from amultidisciplinary perspective.

WOOD D PAPER SCIENCE
WPS 100 Introduction to Pulping & Papermaking. 1(0-3-0) . F.Introduction to the paper industry and the Pulp & Paper Science Curriculum.Overview of pulping and papermaking processes including plant tours andlaboratory exercises. Two Saturday field trips to paper mills required.Concepts of professional development including resumes. interviewing. andsummer job placement procedures.
WPS 104 Introduction to Wood Products. 2(2-0-0) . F. Introduction toCollege of Natural Resources and University services. including libraries.computer labs. Leadership Development Series. Awareness of size anddiversity of wood industry. career potential. Setting career goals. educationaland professional development goals.
WPS 201 Pulping and Papermaking Technology. 3(3-0—0) . S. Survey ofthe pulping and papermaking processes. Covers characteristics of wood anddifferent types of fiber. key equipment and process variables for pulping.bleaching and chemical recovery processes. with emphasis on the kraft process.Papermaking variables and equipment. particularly on a Fourdrinier machine.secondary fiber processing. and aspects of printing and coverting discussed.
WPS (FOR) 202 Wood Anatomy and Properties. 3(2-3-0) . F.Formation. anatomy and properties of wood. Structural features of softwoodsand hardwoods and the relationships among anatomy. physiology. physical andmechanical properties. Variability. naturally occurring defects. and wooddeterioration are discussed and related to wood utilization. Techniques on handlens and microscopic identification of wood.
WPS 203 Wood Physical Properties. 4(3—2-0) . S. Physical properties ofwood. including specific gravity. dimensional behavior. stress and set.psychrometry. thermal. electrical and moisture relations.
WPS 205 Wood Products Practicum. 5(5—0-0) . Sum. Freq: WPS 202 or203. Preparation of drawings and bill of materials for a furniture item. Parts aremachined. assembled. and finished. Lumber grading. drying. and gluingprinciples. Four to five days are spent visiting industries to provide anappreciation for products and processes. The student is responsible for roomand board; transportation is provided.
WPS 210 Wood Products Internship. 1(1-0-0) . F.S.Sum. Freq:Completion of summer practicum. Experience in the forest products or relatedindustries with a departmentally selected employer.
WPS 211 Pulp and Paper Internship. 1(1-0-0) . Freq: Completion ofsop/t. year. Experience in the pulp and paper industry. Problem solving in anindustrial setting to gain insight of pulp and paper technology. Written reportrequired.
WPS 212 Paper Properties. 3(2—1.50—0.50) . F. Freq: WFS 20].Measurement and characterization of the structural. mechanical. and opticalproperties of paper and board. Effect of raw materials and manufacturing
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processes on structure and properties. Case studies on troubleshooting productquality variations.
WPS 240 Wood Products. 3(3-0-0) . F. Introduction to forest productsindustries. including the economic importance. current manufacturingtechnology. raw material requirements and the future of the industries.
WPS 242 Wood Fiber Analysis. 2(2-0-0) . F,S. The macro and microstructure of wood and the relationships of anatomical structures to the physicalproperties of wood and paper.
WPS 301 Wood Processing 1. 4(3-2-0) . F. Freq: WFS 202 or WPS 203;WPS 205. The processes of drying. gluing and finishing wood. Insect. fungal.and thermal degradation of wood. Drying procedures. glued wood products.furniture and panel finishing and treatments to prevent biological and thermaldegradation. Current industrial equipment and processes.
WPS 302 Wood Processing H. 4(3—2—0) . S. Freq: WFS 202 or WFS 203;WFS 205. Theories and techniques of processing raw wood into useableproducts. Principles of operation of current industrial wood milling equipmentincluding primary and secondary processing. Machining of reconstituted woodproducts.
WPS 309 Wood Products Processing: Facilities and Infrastructure. 3(3—0—0) . S. Freq: WFS 205. Wood Products production methods — simulation.optimization. plant layout. Plant infrastructure — hydraulics. compressed air.electrical. dust extraction.
WPS 322 Wet End and Polymer Chemistry. 4(3-3—0) . F. Freq: WPS 212,CH 221. Prepares students to solve problems related to chemical usage on papermachines. Subjects include water chemistry. paper machine operations. fibers.fillers. alum. sizing agents. polyelectrolytes. colloidal interactions. strengthagents. dyes. strategies to optimize retention. dewatering strategies. strategies toachieve more uniform paper. strategies to improve production rates. recyclingacqueous coatings. and wet—end chemical process control.
WPS 332 Wood and Pulping Chemistry. 3(3-0—0) . Freq: CH 221. 223:FY 205, FY 208: CH 331 or CH 431 or CHE 315. Introduction to carbohydratechemistry focusing on the structure and reactivity of wood polysaccharides.hemicelluloses and cellulose and on the chemical structure of lignins and woodextractives. Special emphasis on the chemical reaction of wood componentsoccurring in pulping and bleaching processes.WPS 344 Introduction to Quality Control in Wood Products. 3(3-0-0) .S. Freq: ST 36]. Statistical quality control techniques applicable to themanufacture of wood products. Control chart techniques for monitoring defects.defectives and measurements. Acceptance sampling procedures. Examples fromthe wood products industries will be used.
WPS 350 Wood Products Literature. 2(2-0-0) . S. Freq: Completion ofWFS 205. Exploration of the wood products literature; use of library services.oral and written reports. with emphasis on independent study.
WPS 355 Pulp and Paper Unit Processes I. 3(3—0-0) . S. Freq: CHE 205with a C or better;N0t open to FFT—Chemical Engineering Concentrationstudents. Selected topics in chemical engineering as applied in the pulp andpaper industry. Emphasis on computational practice.
WPS 360 Pulp and Paper Unit Processes 11. 3(3—0-1 ) . S. Freq: WPS 201,WFS 355 or CHE 311. Application of chemical engineering principles to theanalysis of pulp and paper unit processes. Emphasis on practical problems influid dynamics. heat transfer. mass transfer and thermodynamics. Problemsolution techniques include hand calculationand computer simulation tools.
WPS 371 Pulping Process Analysis. 3(1-3-0) . S. Freq: WPS 20].Preparation and evaluation of different types of wood pulp. A new wood rawmaterial is selected each year with the purpose of studying and criticallyevaluating the principal pulping and bleaching variables.
WPS 415 Senior Research Projects. 3(1-6-0) . F. Freq: WFS 371 andDepartmental approval required. Multi-task problem—solving. Under facultyguidance. student groups will select project. develop experimental design. carryout experiment and analyze results. Major writing and oral presentationsrequired.
WPS 416 Process Design and Analysis. 5 2-2-0) . S. Freq: WFS 417.Design. management and analysis of technical projects. Emphasis on conceptsand techniques used in economic analysis of projects. Use of computersimulation for process design and cost analyses. Team projects to analyze cost



and operating feasibility of proposed major mill modification. Written and oralpresentations required throughout the semester.
WPS 417 Process Design and Analysis Lab. 2(1-2-0) . F. Preq: WPS 360.Application of modeling and simulation techniques for the analysis of pulp andpaper processes. Computer simulation models used to study process variableinteractions and process modifications. Oral presentations of case studies andteam project assignments required.
WPS (FOR) 423 Forest Machinery and Systems. 3(2-3-0) . F. Preq:Junior standing in FOR. WP 0r BAE. Applications of engineering principles toproblems in forest operations: power sources; testing; rating and capabilities offorest machinery; power requirements and utilization efficiencies; effects ofvehicle design parameters on stability. safety. and operation under load; tractiondevices and vehicle mechanics.
WPS 441 Wood Mechanics. 4(3—3-0) . F. Preq: MA 231, PY 212, WPS203. Introduction to orthotropic elasticity. Shear effect on beam deflections.Wood— based composite beams. Shear and bending stress distribution incomposite beams. Elastic stability. Influence of density. moisture content, loaddirection, temperature and load duration on mechanical properties of wood.Creep and mechanosorptive creep. Grading for structural applications.Allowable stresses . Structural fasteners.
WPS 444 Wood Composites. 3(3-0-0) . S. Preq: Senior standing in WoodProducts. Manufacture. properties. and processing of wood—based composites.Commodity products — plywood. particleboard, waferboard, and orientedstrandboard — as well as specialty composite products.
WPS 450 Wood Industry Case Studies. 2(1-0»3) . S. Preq: Seniorstanding in WP. Presentation of relevant Wood industry problems involvingmaterial selection. processing and managerial techniques. Causes of in—usefailures of wood products and means of prevention.
WPS 465 Paper Physics and Product Design. 3(3-0-0) . S. Preq: Seniorstanding in PPT. Study of fundamental knowledge on the structure andproperties of fibers and fibrous products. and the related physical andphysiochemical mechanisms. Product design exercises will apply thefundamental understanding to specific end use requirements.
WPS 472 Paper Process Analysis. 3 2-2-2) . S. Preq: WPS 216. 310. 371.Product analysis. materials selection. process planning. manufacture of varioustypes of paper using pilot plant equipment. finished product testing andcomparison with standard products. Machine unit operations. materials flowbalances, energy balances performed on operations. Team assignments withwritten and oral presentation of results.
WPS 47S Process Control in Pulp and Paper. 3(2-3—1) . F. Preq: Seniorstanding in PPT. Coreq: WPS 410. Overview of the various aspects of controlincluding process modeling, design of control loops and stability analysis inpulp and paper. Emphasis on distributed digital control (DDC), includinghands—on programming and control loop development on aDDC computer.
WPS 482 Projects in Wood Products. 2(0-2-0) . F,S,Smn. Preq: Seniorstanding in WP. Individual library or laboratory research projects selected andconducted with the approval and guidance of faculty.
WPS 491 Special Topics in Wood and Paper Science. 1-4. F,S,Sum..Independent study of management or technology problems selected with facultyapproval or the offering of experimental courses.

ZOOLOGY
Z0 150 Animal Diversity. 4(3—3-0) . Classification of animals.macroevolution. systematics. and phylogeny. including relationship to otherkingdoms. Patterns of diversifications in body design and relationship betweenbody design and environment. with emphasis on invertebrate animals. Studyselected animal assemblages.
Z0 (BIO) 160 Introduction to Cellular and Developmental Zoology.4(3»3-0) . S,Smn. Basic concepts and principles of cellular and developmentalzoology with emphasis on the physical basis of life. the cell as the fundamentalunit of life and the mechanisms involved in the development of multicellularanimals.
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ZO 212 Basic Human Anatomy and Physiology. 4(3-3-0) . F.Smn. Preq:BIO 125 or BIO 183 or 20 150 or ZO 160. Major emphasis on structure andfunction of the muscular. skeletal. circulatory and nervous systems of humans.
Z0 (MEA) 220 Marine Biology. 3(3-0-0) . Preq: MEA 200 or BIO 125.Introduction to marine plants and animals. their adaptations to life in the sea andecological interactions in selected marine environments (e.g. coral reefs. deepsea. salt marshes). Interactions of man with the sea: food from the seas. biologyof diving. Optional trip.
Z0 (FOR, FW) 221 Conservation of Natural Resources. 3(3-0-0) .F.S. Sum. Importance of natural resources and their role in human environment.Physical. biological and ecological principles underlying sustainability ofnatural resources with attention to consequences of human impacts whilemeeting society needs.
Z0 250 Animal Anatomy and Physiology. 4(3—3—0) . Preq: 20 150 and(20 160 or BIO 125 or BIO 183). Roles of physical laws, environmentalchallenges. and evolutionary history in shaping animal structure and function.Selected examples from invertebrates and vertebrates. Laboratory in anatomyand physiology, hypothesis generation and testing and data analysis andpresentation.
Z0 260 Evolution, Behavior, and Ecology. 4(3—3-0) . S. Preq: 20 150 orB10 183. Principles of evolution, animal behavior, and ecology. Mechanismsof microevolution and speciation, modes, and variation in animal behavior, andpopulation, community, and ecosystem level processes. Methodology and logicof evolution. behavior andecology and applications to conservation andmanagement issues.
Z0 295 Special Topics in Zoology. 1-4. Preq: BIO 125 or BIO 183 or ZO150 or ZO 160. Experimental offerings in Zoology.
Z0 315 General Parasitology. 3(2-3-0) . S. Preq: ZO 150 or ZO 160 orB10 125 or B10 183. General principles of parasitic symbiosis. Emphasis onlife cycles. epidemiology. and pathology of major parasites of humans anddomestic animals.
Z0 (FW) 353 Wildlife Management. 3(3-0-0) . F. Preq: 20 150.Historical development of Wildlife Management from anecdotal. observationalpractices to modern. scientific approaches used around the world. Principles ofpopulation analysis. management. protection and conservation of animals.particularly those of conservation. aesthetic. sport or food values in urban. ruraland wilderness areas. Ethics of hunting and trapping. Contradictory objectiveschallenging modern wildlife managers.
ZO 361 Principles of Embryonic Development. 3(3-0-0) . S. Preq: 20150 or 20 160 or B10 125 or BIO 183. An integrated study of descriptive andexperimental embryology. Development of both invertebrates and vertebrates atlevels of organization from molecular to organismal.
Z0 370 Developmental Anatomy and Histology of the Vertebrates I.3(3—0-0). F. Preq: 20 150 or 20 160 or BIO 125 or B10 183. Coreq: 20 375.An integrated study on the embryonic development, gross anatomy,microanatomy and phylogeny of vertebrate organ systems; surface andconnective tissues. the skeleton and the muscular system.
ZO 371 Developmental Anatomy and Histology of the Vertebrates II.3(3-0-0) . S. Preq: 20 370. Coreq: 20 376. An integrated study on theembryonic development, gross anatomy, microanatomy, and phylogeny ofvertebrate organ systems; the circulatory. respiratory. digestive. urogenital.endocrine. and nervous systems.Credit is not allowed for both 20 371 and 20405.
Z0 37S Developmental Anatomy and Histology Laboratory 1. 2(0-6-0) .F. Preq: ZO 150 or 20 160 or BIO 125 or BIO 183. Coreq: ZO 370. Vertebrateorgan systems utilizing dissections of preserved specimens and microscopicexamination of embryos and tissue preparations; early embryonic development.surface and connective tissues. the skeleton and muscular system.
Z0 376 Developmental Anatomy and Histology Laboratory 11. 2(0-6-0). S. Preq: ZO 370 and ZO 375. Coreq: ZO 371. Vertebrate organ systemsutilizing dissections of preserved specimens and microscopic examination ofembryos and tissue preparations; late embryonic development and thecirculatory. respiratory. digestive. urogenital. endocrine. and nervous systems.



Z0 402 Invertebrate Zoology. 2(2-0-0) . S. even yrs. Freq: Z0 150.Survey of invertebrate phyla, excluding the Protista, emphasizing theirfunctional biology.
Z0 403 Invertebrate Zoology Laboratory. 2(0-6-0) . S,Alt. yrs.(even).Freq: ZO I50. Examination of living and preserved invertebrates to study theirdistinguishing characteristics and to observe anatomical modifications forfunction.
Z0 405 Functional Histology. 3(3-0—0) . Sum. Freq: BIO 183 or Z0 I50and ZO 160. Junior standing or Senior standing. Offered only as a distanceeducation course via the internet. Functional Histology describes the cellularstructure of tissues and organs. Human organs are emphasized. with briefconsideration given to variation in other mammals. Tissue and organstructure isrelated to function, including examples of malfunction (histopathology). Thecourse is especially appropriate for students planning a career in veterinaryscience, medicine, or allied health fields. Credit not allowed for both 20 371and 20 405. Offered by distance education only.
Z0 410 Introduction to Animal Behavior. 3(3-0—0) . F. Freq: 20 150 or20 260. Studies of animal behavior in vertebrates and invertebrates includingphysiological mechanisms and adaptive significance.
Z0 412 Human Anatomy. 4(3-3-0) . S. Freq: BIO 183 or 20 250, andJunior standing or Senior standing. Study of the structure of the human body,utilizing a systems approach. Focus on gross anatomy, with reference tomicroanatomy and embryonic development as needed to understand grossmorphology. Emphasis on the interrelationship of structure and function.Laboratory study facilitated through use of human skeletons, anatomicalmodels, and electronic media as well as dissection of mammalian systems andselected organs.
Z0 (B0) 414 Cell Biology. 3(3-0—0) . S. Freq: 20 160 or 20 250 orBIO125 or BIO 183. The chemical and physical bases of cellular structure andfunction with emphasis on methods and interpretations.
Z0 419 Limnology. 4(3-3-0) . F. Freq: BO 360 or ZO 260. Structure andfunction of lakes and ponds, including physical. chemical and biologicalcontrols of productivity and species composition of aquatic plants and animals,and effects of pollution on water quality. One local weekend field trip isrequired.Credit in both 20 419 and 20 519 is not allowed
Z0 (FW) 420 Introduction to Fisheries Science. 3(3-0—0) . F. Freq: Z0I50. Coreq: ZO 260 or BO 360. Role of fish in aquatic ecosystems. fishbiology, fish ecology, fisheries management and conservation. Emphasis onaquatic ecosystems and food webs, life history and ecology of important sportand commercial fishes, population and community dynamics, and theory andpractice of fisheries management and conservation. Case studies fromfreshwater, estuarine and marine systems.
Z0 421 Principles of Physiology. 3(3-0-0) . F,S,Snm. Freq: CH 223, Z0250. A comprehensive survey of the processes involved in the function ofspecialized cells, tissues and organ systems. Emphasis on basic concepts withorientation toward mammalian and human systems
Z0 422 Biological Clocks. 3(3-0-0) . S. Freq: 20 250. Coreq: Credit inboth 20 422 and 20 522 is not allowed. The anatomy, physiology, anddevelopment of biological clocks in a variety of organisms. including humans.
Z0 (FW) 423 Introduction to Fisheries Sciences Laboratory. 1(0-3-0) .F. Coreq: FW (ZO) 420. General anatomy and identification of commonfreshwater, estuarine and marine fish. functional morphology. age and growthanalyses. fish health and diets. Computer analyses of bioenergetic andpopulation dynamics.
Z0 (ENT) 425 General Entomology. 3(2-3-0) . F.Sam. Freq: Z0 I50.Explores the science of entomology by focusing on the basic principles ofsystematics. morphology, physiology. development. behavior. ecology. andcontrol of insects. Field trips provide opportunities to collect insects and studytheir adaptations to a wide variety of natural environments,
Z0 (FW) 430 Fisheries and Wildlife Administration. 3(3-0-0) . S. Freq:FS 201. FS 202: FW (ZO) 420. FW (ZO) 353. Describes and compares theadministrative structures and programs of federal and state fish and wildlifeagencies and develops an understanding of the basis on which these agenciesfunction. Evaluates the interrelationships that fisheries—wildlife professionals,special interest groups, public agencies and legislative bodies play in resourcemanagement programs.
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Z0 441 Biology of Fishes. 3(3-0-0) . F. Freq: BO 360 or 20 260.Behavior. evolution, physiology and ecology of fishes. emphasizing theiradaptations for life in streams, lakes. and oceans.
Z0 442 Biology of Fishes Laboratory. [(0-3-0) . F. Freq: BO 360 or ZO260. Coreq: ZO 441. Field and laboratory exercises with the common fishspecies and communities of North Carolina. Field trips to local streams andlakes plus weekend trips to coastal, estuarine. and mountain habitats.
Z0 (MEA) 449 Principles of Biological Oceanography. 3(3-0-0) . F.Freq: B10 181. Biological productivity and trophic relationships in plankton,nekton and benthos; community ecology of selected habitats (estuaries.intertidal zones. coral reefs, deep sea); and adaptation of organisms to themarine environment.Credit is not allowed for both MEA(ZO)449 andMEA(ZO)549
Z0 450 Evolutionary Biology. 3(3-0-0) . F. Freq: 20 205, 20 208. GN41] recommended. Principles and patterns of organic evolution. Origin of life,patterns of genetic variability within populations; adaptations, natural selection,and the formation of species. The living world as an historical process governedby diverse principles of organization.
Z0 460 Aquatic Natural History Laboratory. 2(0-4-0) . S. Freq: BO 360or 20 260. Field and laboratory study of taxonomy and environmentaladaptations of freshwater protists, plants, and animals. Ecology of principlefreshwater ecosystems, effects of pollution, and examples of conservation.Establishment of freshwater aquarium with local organisms. Weekend fieldtrips required
Z0 480 Laboratory Techniques in Cellular Biology. 3(1-6-0) . F.S.Freq: ZO 160 or B10 125 or B10 183 and CH 223. Selected laboratorytechniques in modern biological research including immunochemistry. animalcell culture, light microscopy. and detection and isolation of recombinantproteins.
Z0 488 Neurobiology. 3(3-0-0) . F. Freq: ZO 250. Overview of theneurosciences. with a focus on fundamental principles in the function. structure.and development of the nervous system. Topics include neuroanatomy,electrical signaling. synaptic transmission. sensory and motor systems. neuraldevelopment, neural plasticity, and complex brain functions. Multiple levels ofanalysis. from molecular to behavioral, with an emphasis on the mammaliannervous system.
Z0 492 External Learning Experience. 1-6. F.S. Freq: Sophomorestanding. A learning experience in agriculture and life sciences within anacademic framework that utilizes facilities and resources which are external tothe campus. Contact and arrangements with prospective employers must beinitiated by student and approved by a faculty adviser, the prospective employerand the departmental teaching coordinator prior to the experience.
Z0 493 Special Problems/Research Exploration. 1-6. F,S. Freq:Sophomore standing. A learning experience in agriculture and life scienceswithin an academic framework that utilizes campus facilities and resources.Contact and arrangements with prospective employers must be initiated bystudent and approved by a faculty adviser, the prospective employer, thedepartmental teaching coordinator prior to the experience.
Z0 495 Special Topics in Zoology. 1-3. F.S. Offered as needed fordevelopment of new courses in various areas of zoology.
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