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North Carolina
State University

North Carolina State University is a national center for research, teaching,and extension in the sciences and technologies, in the humanities and socialsciences, and in a wide range of professional programs.Founded March 7, 1887, by the North Carolina General Assembly under theprovisions of the national Land-Grant Act, the University has marked more thana century of service to the state and the nation. Sharing the distinctive characterof Land-Grant universities nationwide. NCSU has broad academic offerings,national and international linkages, and large-scale public service, extension,and research activities.
Teaching and Research
The University is organized into nine colleges, the School of Design. the Gradu-ate School, and the Division of Undergraduate Studies The colleges are Agriculture and Life Sciences, Education and Psychology, Engineering, Forest Re-sources, Humanities and Social Sciences, Management, Physical and Mathe—matical Sciences. Textiles, and Veterinary Medicine. These colleges and schoolsoffer baccalaureate degrees in 89 fields. master’s degrees in 80 fields, and doc-toral degrees in 51 fields. Together with more than 30 research centers andinstitutes, these colleges and schools also support a broad spectrum of more than1,200 scientific, technological, and scholarly research endeavors.

Extension and Outreach
Extension units carry teaching and research programs to each of North Carolina’s 100 counties and the Cherokee Indian Reservation. Extension credit coursesare currently delivered live and by cable, video, and satellite to 45 states and theDistrict of Columbia, as well as to England, France, Spain, Mexico, Canada,Germany, Austria, and Venezuela.

Campus
The central campus of the University, located west of the downtown area ofRaleigh, consists of 154 major buildings on 628 acres. Adjacent to the centralcampus are the new 940-acre Centennial Campus and the College of VeterinaryMedicine campus. Nearby are research farms; biology and ecology sites; genetics, horticulture, and floriculture nurseries; forests; and Carter-Finley Stadiumthat together extend over 2,700 acres. Elsewhere across the state are researchfarms and a research forest of 82,000 acres.

Research Triangle
NCSU is one of the three Research Triangle universities along with DukeUniversity in Durham and the University of North Carolina at Chapel Hill.Within the 30-mile triangle formed by the three universities is the 6,800 acre



Research Triangle Park, location of many public research agencies and private
research centers of national and international corporations.
Faculty
The University has approximately 6.500 employees. Faculty and other aca-

demic personnel total 2.775. including 1.917 graduate faculty. Among the manyhonors and recognitions received by members of the faculty are seven memberships in the National Academy of Science and four in the National Academy ofEngineering. 37 named professorships, 19 University distinguished professorships. 73 Alumni Distinguished Undergraduate Professors. and currently over260 members of the Academy of Outstanding Teachers.
Students

In the 1992 fall semester. the University’s headcount enrollment totaled 27.157.Included in this number were 18.694 students in undergraduate degree programs. 4.673 in graduate degree programs, and 3.790 Lifelong Education stu-dents. The combined undergraduate and graduate enrollments by college were:
Agriculture and Life Sciences 3.767: Design - 618: Education and Psychology1656: Engineering — 7.016; Forest Resources - 823: Humanities and Social
Sciences 3.615: Management - 2.156; Physical and Mathematical Sciences1.438; Textiles - 993; and Veterinary Medicine 336. There were 400 students inthe University Undesignated Program and 142 in the University TransitionProgram. The student population included 2.461 African—American students;
1,235 other minority students. and 10.641 female students. Students at the Uni-versity come from 49 states, three United States territories. and approximately92 foreign countries. The international enrollment is a distinctive feature of theinstitution as more than 1200 international students give the campus a cosmopolitan atmosphere.
Visual and Performing Arts
Each year the University provides its students with a wide range of opportunities for participation in. and exposure to. the arts. The Visual Arts Center hostschanging exhibitions of contemporary art and design and houses the University’scollections of ceramics, photography. and textiles. The Music Department spon-

sors visiting artists in short-term residencies. faculty recitals. and a largenumber of student ensembles that perform both on and off campus. ThompsonTheatre is the University’s producing theatre. The Crafts Center provides oppor-
tunities for hands on experience in crafts courses such as pottery. wood working.fibers. and photography. Center Stage Stewart Theatre annually presents 35 ormore professional events. The Dance Program provides both credit and noncredit opportunities with dance groups and dance courses. The Films Program
provides an international film series. a series of independent experimental filmmakers, and popular commercial films. The Friends of the College Programpresents five to seven major national and international classical cultural con-
certs each year.



Athletics
The University’s “Wolfpack” athletic teams are well-known nationally. The

men’s basketball team won national championships in 1974 and in 1983 and holds10 Atlantic Coast Conference titles. The football team has been the Atlantic Coast
Conference champion five times. co-champion twice, and has played in 14 bowlgames. The Wolfpack women’s cross country team won national championshipsin 1979 and 1980 along with 10 ACC crowns, while the men’s and women’s soccerteams have both advanced to the NCAA’s “final four” in the last five years. Thewomen’s basketball team, under the direction of 1988 United States Olympicgold medal winning coach Kay Yow, has played in 11 of 15 ACC title games. Thewrestling team has won nine ACC titles while the men’s swim team has claimed24 conference championships. Providing additional color and spirit for thegames, the cheerleading squad was recognized three times as national champions. Numerous individual NCSU athletes have won NCAA titles. nationalchampionships, and international honors, including medals in the last fourOlympic Games in which the United States has competed.
Associations
The University is a member of the National Association of State Universitiesand Land-Grant Colleges, the American Council on Education, the AmericanCouncil of Learned Societies, the Association of Governing Boards of Universitiesand Colleges, the Oak Ridge Associated Universities, the International Univer-sity Consortium for Telecommunications in Learning, the North Carolina Association of Colleges and Universities, and the Cooperating Raleigh Colleges.

Affirmative Action
NCSU is committed to equality of educational opportunity and does not discriminate against applicants, students, or employees based on race, color,national origin, religion, sex, age, or disability. Moreover, NCSU is open to peopleof all races and actively seeks to promote racial integration by recruiting andenrolling a larger number of African American students.

ACCREDITATION
North Carolina State University is accredited by the Commission on Collegesofthe Southern Association of Colleges and Schools to award associate, baccalau-reate, master’s, and doctoral degrees. In addition, many of the University’sprofessional programs and departments are accredited by national professionalassociations, including:Accreditation Board for Engineering and TechnologyAmerican Association for Accreditation of Laboratory Animal CareAmerican Chemical SocietyAmerican Veterinary Medical AssociationComputer Science Accreditation CommissionCouncil on Social Work EducationLandscape Architectural Accrediting Board



National Architectural Accrediting BoardNational Association of Schools of Public Affairs and AdministrationNational Council for Accreditation of Teacher EducationNational Recreation and Park AssociationSociety of American ForestersSociety of Wood Science and Technology
NONDISCRIMINATION POLICY

NCSU is dedicated to equality of opportunity within its community. Accord-ingly, NCSU does not practice or condone discrimination, in any form, againststudents, employees, or applicants on the grounds of race, color, national origin,religion, sex, age, or disability.NCSU commits itself to positive action to secure equal opportunity regardlessof those characteristics.NCSU supports the protection available to members of its community underall applicable Federal laws, including Titles VI and VII of the Civil Rights Act of1964, Title IX of the Education Amendments of 1972, Sections 799A and 845 ofthe Public Health Service Act, the Equal Pay and Age Discrimination Acts, theRehabilitation Act of 1973, the Vietnam Veteran’s Readjustment Assistance Actof 1974, and Executive Order 11246.For information concerning these provisions, contact:Lawrence M. ClarkAffirmative Action Officer201 Holladay HallBox 7101North Carolina State UniversityRaleigh, North Carolina 27695-7101Phone: (919) 515-3409 or 515-3148



NCSU Administration and Offices
CHANCELLOR’S OFFICELarry K. Monteith, ChancellorJohn T. Kanipe, Secretary ofthe UniversityJune M. Brotherton, Assistant tothe ChancellorArthur Padilla, Assistant tothe ChancellorLegal AffairsBecky R. French, General Counsel
PROVOST’S OFFICEFranklin D. Hart, ProvostLawrence M. Clark, Associate Provostfor Academic Personnel andAffirmative Action OfficerMurray S. Downs, Associate Provostfor Undergraduate ProgramsAugustus M. Witherspoon, AssociateProvostfor Special Programs andCoordinator for African AmericanAffairsCarl W. Malstrom, Interim AssociateProvost for Academic ComputingRebecca Leonard, Assistant ProvostKarin L. Wolfe, Director ofAcademicPersonnelJoanne J. Woodard, AssistantAffirmative Action OfficerComputing CenterCarl W. Malstrom, Interim DirectorInternational ProgramsEdward W. Erickson, InterimCoordinatorUndergraduate AdmissionsGeorge R. Dixon, DirectorUniversity LibrariesSusan K. Nutter, Director ofLibrariesUniversity Planning and AnalysisKaren P. Helm, Director
THE GRADUATE SCHOOLDebra W. Stewart, DeanMargaret F. King, Associate DeanRobert S. Sowell, Associate DeanThoyd Melton, InterimAssociate Dean
DIVISION OF UNDERGRADUATESTUDIESJames A. Anderson, DeanAcademic Support Program forStudent AthletesRoger A. E. Callanan, InterimDirectorThe First Year Experience ProgramThomas E. H. Conway, Jr., Director

Undergraduate Studies TutorialCenterAnn F. Mann, DirectorUniversity Cooperative EducationProgramWilliam D. Weston, DirectorUniversity Transition ProgramFrankye B. Artis, DirectorUniversity Undesignated ProgramE. Hugh Fuller, Director
COLLEGE OF AGRICULTURE ANDLIFE SCIENCESDurwood F. Bateman, DeanJames L. Oblinger. Associate Deanand Director. Academic ProgramsRobert C. Wells, Associate Deanand Director, Cooperative Ertension ServiceJohnny C. Wynn, Associate Deanand Director, AgriculturalResearch ServiceJon F. Ort, Assistant DeanThurman L. Grove, Assistant Deanand Coordinator of InternationalProgramsKenneth L. Esbenshade, AssistantDirector for Academic Affairsand Director. Agricultural InstituteWilliam C. Grant, Assistant Directorfor Academic Affairs
SCHOOL OF DESIGNJ. Thomas Regan, DeanGeorgia Bizios, Associate DeanJ. Patrick Rand, Assistant DeanHaig Khachatoorian, InterimAssociate Dean for Research
COLLEGE OF EDUCATION ANDPSYCHOLOGYJoan J. Michael, DeanBruce G. Beezer, Associate Dean,Academic AffairsHerbert A. Exum, Associate Dean,Research and Graduate Studies
COLLEGE OF ENGINEERINGWilbur. L. Meier, DeanTildon H. Glisson, Associate Deanfor Academic AffairsWilliam E. Isler, Associate Dean forResearch ProgramsRobert M. Turner, Assistant Dean forStudent ServicesHubert Winston, Assistant Dean forAcademic Affairs



COLLEGE OF FORESTRESOURCESLarry W. Tombaugh, DeanJ. Douglas Wellman, Associate Deanfor Academic AffairsRussell Lea. Associate Dean forResearch
COLLEGE OF HUMANITIES ANDSOCIAL SCIENCESWilliam B. Toole, III, DeanM. Mohan Sawhney, Associate Deanfor Academic AffairsG. David Garson, Associate Dean forPlanning and ManagementW. Curtis Fitzgerald, InterimAssociate Dean for Researchand Graduate ProgramsMary L. Walek, Assistant Dean forUndergraduate Academic Affairs
COLLEGE OF MANAGEMENTRobert L. Clark, Interim DeanJoanne W. Rockness, Associate DeanJulius C. Poindexter, Jr., AssociateDean for Research, Outreach, andExecutive Education
COLLEGE OF PHYSICAL ANDMATHEMATICAL SCIENCESJerry L. Whitten, DeanRobert D. Bereman, Associate Deanfor Academic AffairsRaymond E. Fornes, Associate Deanfor Research
COLLEGE OF TEXTILESRobert A. Barnhardt, DeanGary N. Mock, Associate DeanforAcademic AffairsDavid R. Buchanan, Associate Deanfor Extension and Applied ResearchSolomon P. Hersh, Director,Graduate Programs
COLLEGE OF VETERINARYMEDICINEOscar J. Fletcher, DeanDonald R. Howard, Associate Deanand Director ofAcademic AffairsJack H. Britt, Associate Dean andDirector of Research and GraduateStudiesRichard B. Ford, Associate Dean andDirector of Veterinary MedicalServices
FACULTY SENATEMyron W. Kelly, Chair
HONORS COUNCILRichard A. Lancia, Director
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RESEARCH, OUTREACH, ANDEXTENSION OFFICEWilliam L. Klarman, Interim ViceChancellorSondra L. Kirsch, Associate ViceChancellorfor Outreach andExtensionCharles G. Moreland, Interim Asso-ciate Vice Chancellor for ResearchAdult Credit Programs and SummerSessionsJohn F. Cudd, DirectorContinuing Education and ProfessionalDevelopmentEdgar B. Marston, DirectorInstructional TelecommunicationsThomas L. Russell, DirectorEncore Center for Lifelong EnrichmentDenis S. Jackson, DirectorEmerging Issues ForumBetty Owen, DirectorCenterfor Urban Affairs andCommunity DevelopmentYevonne S. Brannon, Director
DIVISION OF STUDENT AFFAIRSThomas H. Stafford, Jr., ViceChancellorRonald C. Butler, Associate ViceChancellorGerald G. Hawkins, Associate ViceChancellorCharles A. Haywood, Associate ViceChancellorArthur L. White, Associate to ViceChancellorArts DevelopmentJoyce Baker, DirectorCareer Planning and Placement CenterWalter B. Jones, DirectorCounseling CenterM. Lee Salter, DirectorCraft CenterJames V. Pressley, J r., DirectorFinancial AidJulia E. Rice, DirectorHandicapped Student ServicesPat D. Smith, CoordinatorHealth ServicesJerry W. Barker, DirectorHousing and Residence LifeTim Lucadoo, DirectorInternational Student OfficeElizabeth B. Craven, DirectorMerit Awards Program and SpecialScholarshipsPatricia J. Lee, CoordinatorMusic DepartmentRonald J. Toering, Director



Registration and RecordsJames H. Bundy, RegistrarStewart TheatreSharon J. Herr, DirectorStudent DevelopmentEvelyn M. Reiman, DirectorPaul E. Cousins. CoordinatorforJudicial ProgramsStudy AbroadCynthia F. Chalou, CoordinatorTalent SearchMarsha Boyd. DirectorThompson TheatreJohn C. McIlwee, DirectorUniversity DiningZeph J. Putnam. Associate DirectorUniversity Scholars ProgramAlex Miller, CoordinatorUniversity Student CenterDonald E. Patty, Director ofPlanning and BudgetUpward BoundCynthia J. Harris. DirectorVisual Arts ProgramsCharlotte V. Brown, Director
DIVISION OF FINANCE ANDBUSINESSGeorge Worsley, Vice ChancellorLoretta Harper, Assistant ViceChancellor for Human ResourcesJoyce B. Baffi, Assistant ViceChancellorfor FinanceCharles D. Leffler, Associate ViceChancellor for FacilitiesT. Jeff Mann, Assistant ViceChancellor for BusinessStephen Keto, Assistant to ViceChancellorfor Resource Manage-ment and Information SystemsClaude E. McKinney, CentennialCampus CoordinatorAdministrative Computing ServicesH. Leo Buckmaster, DirectorBenefitsDavid A. Williamson, DirectorBookstoresRichard A. Hayes, DirectorCampus PlanningEdwin F. Harris, Director andUniversity ArchitectContracts and GrantsEarl N. Pulliam, DirectorEnvironmental Health and SafetyDavid Rainer, DirectorPhysical PlantJames R. Vespi, DirectorPublic SafetyRalph L. Harper, Director and Chief

PurchasingRobert Wood, DirectorStudent AccountsWilliam R. Styons, DirectorTelecommunicationsMiriam Tripp, DirectorTransportationHoward W. Harrell, DirectorTravel ServicesJudith D. Willis, ManagerUniversity Accounting OfficeKathryn S. Hart, ControllerUniversity GraphicsCatherine Armitage. DirectorUniversity Payroll OfficeLise M. Miller. Director
INSTITUTIONAL ADVANCEMENTJeff P. McNeil], Vice ChancellorAdvancement ServicesLynne B. Scarboro, Assistant ViceChancellorAlumni RelationsAlbert B. Lanier, Jr., Associate ViaChancellorUniversity DevelopmentDave L. Jenkin, Associate ViceChancellorUniversity RelationsBroadcast ServicesRonald E. Kemp, DirectorInformation ServicesLucy C. Coulbourn, DirectorATHLETICSWilliam T. Turner. Director
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Academic Calendar
SPRING SEMESTER, 1993
January 6January 13
January 18January 21

February 4

February 1 1February 26March
March 12
March 22
March 27April 9April 23April 26May 4May 2:

WednesdayWednesday
MondayThursday

Thursday

WednesdayFridayMonday
Friday
Monday
SaturdayFridayFridayMon-Tues
Saturday

SUMMER SESSIONS, 1993
First Session
hiay 25hiay 26
hday 31

June 4

June 11
June 25June 28 29

12

TuesdayWednesday
Monday

Friday

Friday
FridayMon-Tues

First day of classesLast day to add a course without permission ofinstructorHoliday (Martin Luther King Day)Last day to register (includes paymentoftuition andfees) or to add a course: last day to withdraw or dropa course with a refund: last day for undergraduatestudents to drop below 12 hours.The tuition and fees charge is based on the officialnumber of hours and courses carried at 5:00 p.m.Last day to withdraw or drop a course at the 400level or below without a grade; last day to changefrom credit to audit at the 400 level or below: lastday to change to credit onlyAcademic Difficulty Reports dueSpring vacation begins at 10:15 pm.Classes resume at 8:05 am. (8:35 am. CentennialCampus)Last day to withdraw or drop a course at the 500 or600 level without a grade: last day to change fromcredit to audit at the 500 or 600 levelRegistration advising begins for 1993 summer sessions and fall semesterTRACS registration opensHoliday (Good Friday)Last day of classesFinal Examinations
Commencement

First day of classesLast day to add a course without permission of instructorLast day to register (includes paymentoftuition andfees) or to add a course; last day to withdraw or dropa course with a refund.The tuition and fees charge is based on the officialn umber of hours and courses carried at 5:00 p.m.Last day to withdraw or drop a course at the 400level or below without a grade; last day to changefrom credit to audit at the 400 level or below: lastday to change to credit onlyLast day to withdraw or drop a course at the 500 or600 level without a grade; last day to change fromcredit to audit at the 500 or 600 levelLast day of classesFinal Examinations



Second Session
July 6July 7
July 12

July 16

July 23
August 6August 9-10

TuesdayWednesday
Monday

Friday

Friday
FridayMon Tues

FALL SEMESTER, 1993
August 25September 1
September 6September 9

September 23

October 8October 15
October 20
October 25
October 27
October 29
November 23November 29
December 10December 13 21December 22

WednesdayWednesday
MondayThursday

Thursday

FridayFriday
Wednesday
Monday
Wednesday
Friday
TuesdayMonday
FridayMon-TuesWednesday

First day of classesLast day to add a course without permission of instructorLast day to register (includes payment of tuition andfees) or to add a course; last day to withdraw or dropa course with a refund.The tuition and fees charge is based on the officialnumber of hours and courses carried at 5:00 p. m.Last day to withdraw or drop a course at the 400level or below without a grade; last day to changefrom credit to audit at the 400 level or below: lastday to change to credit onlyLast day to withdraw or drop a course at the 500 or600 level without a grade; last day to change fromcredit to audit at the 500 or 600 levelLast day of classesFinal Examinations

First day of classesLast day to add a course without permission ofinstructorHoliday (Labor Day)Last day to register (includes paymentof tuition andfees) or to add a course: last day to withdraw or dropa course with a refund; last day for undergraduatestudents to drop below 12 hours.The tuition and fees charge is based on the officialnumber ofhours and courses carried at 5:0!) p.m.Last day to withdraw or drop a course at the 400level or below without a grade; last day to changefrom credit to audit at the 400 level or below; lastday to change to credit onlyAcademic Difficulty Reports dueFall vacation begins at 1:15 p.m. (1:45 p.m. Centen-nial Campus)Classes resume at 8:05 am. (8:85 am. CentennialCampus)Registration advising begins for 1994 springsemesterHonors convocation (no classes until 12:15 pm.)(12:45 p.m. Centennial Campus)Last day to withdraw or drop a course at the 500 or600 level without a grade; last day to change fromcredit to audit at the 500 or 600 levelThanksgiving vacation begins at 10:00 p.m.Classes resume at 8:05 am. (8:35 am. CentennialCampus)Last day of classesFinal ExaminationsFall Graduation Exercise
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SPRING SEMESTER, 1994
January 12January 17January 20
January 27

February 10

February 23March 11March 21
March 25
March 28
April 1April 29May 2—10May 14

WednesdayMondayThursday
Thursday

Thursday

WednesdayFridayMonday
Friday
Monday
FridayFridayMon-TuesSaturday

SUMMER SESSIONS, 1994
First Session
hday 24hday 25
hday 30

June 3

June 10
June 24June 27-28
Second Session
July 5July 6

14

TuesdayWednesday
Monday

Friday

Friday
FridayMon-Tues

TuesdayWednesday

First day of classesHoliday (Martin Luther King Day)Last day to add a course without permission ofinstructorLast day to register (includes payment of tuition andfees) or to add a course; last day to withdraw or dropa course with a refund; last day for undergraduatestudents to drop below 12 hours.The tuition and fees charge is based on the officialnumber of hours and courses carried at 5:00 pm.Last day to withdraw or drop a course at the 400level or below without a grade; last day to changefrom credit to audit at the 400 level or below; lastday to change to credit onlyAcademic Difficulty Reports dueSpring vacation begins at 10:15 pm.Classes resume at 8:05 am. (8:35 am. CentennialCampus)Last day to withdraw or drop a course at the 500 or600 level without a grade; last day to change fromcredit to audit at the 500 or 600 levelRegistration advising begins for 1994 summer ses-sions and fall semesterHoliday (Good Friday)Last day of classesFinal ExaminationsCommencement

First day of classesLast day to add a course without permission ofinstructorLast day to register (includes payment of tuition andfees) or to add a course; last day to withdraw or dropa course with a refundThe tuition and fees charge is based on the officialnumber of hours and courses carried at 5:00 pm.Last day to withdraw or drop a course at the 400level or below without a grade; last day to changefrom credit to audit at the 400 level or below; lastday to change to credit onlyLast day to withdraw or drop a course at the 500 or600 level without a grade; last day to change fromcredit to audit at the 500 or 600 levelLast day of classesFinal Examinations

First day of classesLast day to add a course without permission ofinstructor



July 11

July 15

July 22
August 5August 8 9

Monday

Friday

Friday
FridayMon-Tues

FALL SEMESTER, 1994
August 24August 31
September 5September 8

September 22

October 7October 14
October 19
October 24
October 26
October 28
November 22November 28
December 9December 12' 20December 21

WednesdayWednesday
MondayThursday

Thursday

FridayFriday
Wednesday
Monday
Wednesday
Friday
TuesdayMonday
FridayMon TuesWednesday

Last day to register (includes paymentof tuition andfees) or to add a course; last day to withdraw or dropa course with a refundThe tuition andfees charge is based on the officialnumber of hours and courses carried a! 5:00 p.271.Last day to withdraw or drop a course at the 400level or below without a grade; last day to changefrom credit to audit at the 400 level or below: lastday to change to credit onlyLast day to withdraw or drop a course at the 500 or600 level without a grade; last day to change fromcredit to audit at the 500 or 600 levelLast day of classesFinal Examinations

First day of classesLast day to add a course without permission ofinstructorHoliday (Labor Day)Last day to register (includes paymentof tuition andfees) or to add a course; last day to withdraw or dropa course with a refund; last day for undergraduatestudents to drop below 12 hours.The tuition and fees charge is based on fhi officialnumber ofhours and courses carried at 5:0!) p.171.Last day to withdraw or drop a course at the 400level or below without a grade: last day to changefrom credit to audit at the 400 level or below: lastday to change to credit onlyAcademic Difficulty Reports dueFall vacation begins at 1:15 pm. (1:45 pm. Centennial Campus)Classes resume at 8:05 am. (8:35 a.m. CentennialCampus)Registration advising begins for 1995 springsemesterHonors convocation (no classes until 12:15 pm.)(12:45 pm. Centennial Campus)Last day to withdraw or drop a course at the 500 or600 level without a grade; last day to change fromcredit to audit at the 500 or 600 levelThanksgiving vacation begins at 10:00 pm.Classes resume at 8:05 a.m. (8:35 a.m. CentennialCampus)Last day of classesFinal ExaminationsFall Graduation Exercise
This calendar is subject to periodic review and revision. Plume cheek with the Uri/m rsilyRegistrar to determ me if changes ha we bern made.
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Academic Fields of Study
and Degrees

NCSU offers more than 89 fields of study at the undergraduate level. Thesefields of study include comprehensive academic programs leading to variousbaccalaureate degrees. Some are options within degree programs, such as theWriting Editing Option within the BA. in English or the Construction Optionwithin the BS. in Engineering. The Multidisciplinary Studies Program inHumanities and Social Sciences provides opportunities for creating additionalfieldsofstudytoineetthespeciahzed needsofparficularstudentsThe following are the undergraduate fields of study available at NCSU:
AgricultureAgronomyAnimal ScienceFood Sc1enceHorticultural SciencePoultry Science
BusinessAccountingAgricultural BusinessManagementBusiness Management
Biological SciencesBiochemistryBiological SciencesBotanyMicrobiologyZoology
DesignArchitectureEnvironmental DesignLandscape ArchitectureIndustrial DesignGraphic Design
Education (including teacher certifi-cation)Agricultural Education (grades 9—12)Education, General StudiesEnglish (grades 9-12)French Language and Literature(grades 9-12)Health Occupations Education(grades 9 12 or postsecondary)Marketing Education for Teachers(grades 9 12)
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Mathematics Education (grades 6 9or 912)Middle Grades Education (grades 6-9)Science Education (grades 6 9 or9-12)Social Studies (grades 9-12)Spanish Language and Literature(grades 9-12)Technical Education (postsecondary)Technology Education (grades 9 12)Vocational Industrial Education(grades 9~12)
EngineeringAerospace EngineeringBiological and AgriculturalEngineeringChemical EngineeringCivil EngineeringComputer EngineeringConstruction EngineeringConstruction ManagementElectrical EngineeringEngineeringEnvironmental EngineeringFurniture Manufacturing andManagementIndustrial EngineeringMaterials Science and EngineeringMechanical EngineeringNuclear EngineeringTextile Engineering
Forestry and Natural ResourcesFisheries and Wildlife SciencesForestryNatural Resources



HumanitiesCommunicationEnglishFrench Language and LiteratureHistoryPhilosophySpanish Language and LiteratureWriting Editing
Individualized ProgramMultidisciplinary Studies(Humanities and Social Sciences)
Mathematics and Related SciencesApplied MathematicsComputer ScienceMathematicsStatistics
Medical and Veterinary SciencesMedical TechnologyPre-dentalPre medicalPre veterinary
Parks, Recreation, and TourismParks, Recreation. and TourismManagement

Physical SciencesChemistryGeologyMeteorologyPhysics
PsychologyHuman Resource DevelopmentPsychology
Social SciencesAgricultural EconomicsApplied SociologyCriminal JusticeEconomicsPolitical ScienceSocial WorkSociology
TextilesTextile ChemistryTextile and Apparel ManagementTextile Materials ScienceTextiles
Wood SciencePulp and Paper Science andTechnologyWood Products

PRE—PROFESSIONAL PROGRAMS
Pre-Law Program. Law schools neither prescribe nor recommend a particu

lar undergraduate curriculum for prospective candidates. A student may pre
pare for law school by a careful use of electives within any of the baccalaureate
curricula offered by the ten colleges with undergraduate programs. There are
two faculty advisers designated to assist pre-law students with selection of
appropriate electives and concentrations. They also advise the Pre Law StudentsAssociation which is open to all interested students. This group invites outside
speakers to make presentations about law schools and careers in the law. In
addition, the group makes at least one and sometimes two visits per year to local
law schools where the students can attend classes and visit with directors of
admissions. For further information, consult Dr. D.L. Baumer, 114 Nelson Hall,
(919) 515 6950, or Dr. B. B. Levenbook, 106 Winston Hall, (919) 515-3214.Pre-Medicine, Pre-Dentistry, and Pre-Optometry Programs. Students
preparing for medical, dental, or optometry schools major in areas such as the life
sciences or physical sciences (frequently biology, chemistry, biochemistry, or
zoology), the humanities or social sciences (frequently psychology), or engineer
ing. Health science professional schools are more interested in the quality and
scope of the applicants’ education than in their academic major.
The Department of Zoology offers a pre—medical/pre-dental curriculum leading to a baccalaureate degree in zoology. The University Review Committee for
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Pre professional Applicants in Health Sciences assists students in preparingapplications and in providing evaluations to professional schools. For furtherinformation, consult Dr. W. C. Grant. Agriculture and Life Science, chairman ofthe Review Committee, or the pre-professional health science advisers in theseveral colleges: Dr. S. A. Rajala, Engineering; Dr. M. L. Miles, Physical andMathematical Sciences; and Dr. J. N. Wall.Jr.. Humanities and Social Sciences.Pre-Veterinary Program. A pre-veterinary program of study is offered bythe College of Agriculture and Life Sciences which may be taken by studentsmajoring in animal science. poultry science. zoology, or biological sciences as wellas in many other science curricula. such as biochemistry or chemistry. If astudent is accepted to veterinary medical school before completion of his or herundergraduate degree. some course credits may be transferable from the veteri—nary program toward completion of the Bachelor of Science degree. Arrangements for this procedure should be made with the degree-granting school ordepartment prior to entering veterinary college. For further information. con-tact the Academic Programs Office of the College of Agriculture and Life Sci-ences. (919) 515 2614 or the Admissions Office for Veterinary Students of theCollege of Veterinary Medicine. (919) 829-4205, for general information concern-ing admission to the Doctor of Veterinary Medicine programs at NCSU.
UNDERGRADUATE MINORS

The following undergraduate minors are available to all undergraduate
degree students at NCSU:Accounting: African American Studies: Agricultural Business Management:Agricultural Economics: Agricultural Systems Technology: Animal Science;Anthropology: Applied Sociology: Arts Studies: Biological Sciences: Botany:Business Management; Chinese Studies: Classical Greek: Classical Studies: Cognitive Science: Comparative Literature: Computer Programming: Design; Eco-nomics; English: Entomology: Environmental Science; Film Studies: FoodScience; Forest Management: French: Genetics: Geology: German: GraphicCommunications: History: Horticultural Science: Industrial Engineering: In—ternational Studies: Italian Studies: Japanese: Journalism: Linguistics; Mate
rials Science and Engineering: Mathematics: Meteorology: Microbiology: Nutri-tion: Parks. Recreation. and Tourism Management: Philosophy: Physical Edu-
cation (Coaching Emphasis): Physics: Political Science: Psychology: Pulp andPaper Technology; Religious Studies: Russian Studies: Science. Technology. and
Society; Social Work; Sociology; Soil Science; Spanish: Statistics; TechnologyEducation: Textile Chemistry: Theatre: Women’s Studies: Wood Products: andZoology.
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AGRICULTURAL INSTITUTE
Admission to this two-year program requires high school graduation and aletter of recommendation. The program does not carry college credit. An Asso-

ciate of Applied Science degree is awarded. Fields of study are:
Agribusiness ManagementAgricultural Pest ControlField Crops TechnologyFood Processing, Distribution, and ServiceGeneral AgricultureLivestock Management and Technology (General Livestock. Dairy, and SwineOptions)Ornamentals and Landscape TechnologyTurfgrass Management

UNDERGRADUATE DEGREES AND DEGREE OPTIONS
Bachelor of:

School of Design architecture (fifth year program); environmental design:environmental design in architecture; environmental designin landscape architecture; environmental design in industrialdesign; and environmental design in graphic design
College of Humanities and Social Sciencessocial work

Bachelor of Science in:
College of Agriculture and Life Sciences

(Business) agricultural business management(Science) agricultural economics; agricultural systems technology:animal science; applied sociology (including option in crimi—nal justice); biochemistry; biological sciences; botany; fish-eries and wildlife sciences; food science; horticultural science;medical technology; natural resources; poultry science; pre-veterinary option; and zoology (including options in pre—dentaland pre-medical)(Technology) agronomy; animal science; biological and agricultural engineering; food science; horticultural science; and poultryscience
College of Education and Psychologyagricultural education; education, general studies; healthoccupations teacher education; marketing education forteachers; mathematics education; middle grades education;science education; technical education; technology education;and vocational industrial education
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('ollcgi of Engineeringaerospace engineering; biological and agricultural engineering; chemical engineering; civil engineering (including con—struction option); computer engineering; computer science;construction management; electrical engineering; engineer-ing: environmental engineering; furniture manufacturingand management; industrial engineering; materials scienceand engineering; mechanical engineering; and nuclear engineering
College ofForesl Resourcesforestry; natural resources; parks. recreation, and tourismmanagement; pulp and paper science and technology; andwood products
College of Humanities and Social SciencesEnglish; history: philosophy: and political science
College of Managementeconomics
College of Physical and Mathematical Scienceschemistry: geology; mathematics: meteorology; natural re-sources: physics: and statistics
College of Tertiles textile chemistry: textile engineering; textile and apparelmanagement: textile materials science: and textiles

Bachelor of Arts in:
College ofEclncation and Psychologypsychology (including option in human resource development)
College of Human ities and Social Sciencescommunication: English (including options in teacher educa-tion and writing-editing); French (including an option inteacher education); history; multidisciplinary studies inhumanities and social sciences: philosophy: political science(including an option in criminal justice): social studies education option (in history, political science, or sociology): sociology(including an option in criminal justice); and Spanish (including an option in teacher education)
College of Managementaccounting; business management; and economics
College of Physical and Mathematical Scienceschemistry; and geology
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PROFESSIONAL DEGREES
College of Engineering

Chemical Engineer: Civil Engineer; Electrical Engineer;Industrial Engineer; Materials Engineer; Mechanical Engi—
neer: and Nuclear Engineer

College of Veterinary MedicineDoctor of Veterinary Medicine
GRADUATE DEGREES

Master of:
agriculture: architecture: biological and agricultural engineering; biomathematics; chemical engineering; chemistry:civil engineering; computer engineering; computer science;
economics; education; electrical engineering: engineering(off-campus program only); forestry; industrial engineering;
integrated manufacturing systems engineering; landscapearchitecture; life sciences; materials science and engineering;mechanical engineering; nuclear engineering; product de—sign; public administration; parks, recreation, and tourism
management; sociology; statistics; technology for international development; textiles; toxicology: wildlife biology; andwood and paper science

Master of Arts in:
economics; English; history: liberal studies; political science;and public history

Master of Science in:
adult and community college education; aerospace engineer-ing; agricultural economics; agricultural education; animal
science; applied mathematics; biochemistry; biological andagricultural engineering; biomathematics; botany; chemical
engineering; chemistry; civil engineering; computer engi-neering; computer science; crop science; curriculum and
instruction; ecology; educational administration and supervi
sion; electrical engineering; entomology; food science; for-estry; genetics; guidance and personnel services; health occupations teacher education; higher education administration;horticultural science; industrial engineering; management;marine, earth and atmospheric sciences; materials scienceand engineering; mathematics; mathematics education;mechanical engineering; microbiologY: middle grades education; nuclear engineering; nutrition; occupational education;
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operations research: physics; physiology; plant pathology;poultry science; psychology; parks, recreation and tourismmanagement; rural sociology; science education; soil science;special education; statistics; technical communication; technology education: textile chemistry: textiles; toxicology; train—ing and development; veterinary medical sciences; vocationalindustrial education; wildlife biology; wood and paper science;and zoology
Doctor of Philosophy in:

aerospace engineering; animal science; applied mathematics:biochemistry: biological and agricultural engineering: bio-mathematics: botany; chemical engineering; chemistry; civilengineering: crop science: computer engineering: computerscience; counselor education; economics; electrical engineer-ing; entomology: fiber and polymer science; food science; forestry: genetics: horticultural science; industrial engineering;marine. earth and atmospheric sciences; materials scienceand engineering;mathematics: mathematics education; me-chanical engineering; microbiology; nuclear engineering;nutrition; operations research; physics; physiology: plantpathology: psychology; science education; sociology: soil sci—ence; statistics; textile technology and management: toxicology: veterinary medical sciences: wood and paper science: andzoology
Doctor of Education in:

adult and community college education; curriculum andinstruction: educational administration and supervision: guidance and personnel services; higher education administration:industrial arts education; and occupational education
Consult the Graduate Catalog for further information on graduate programsand admissions procedures.

Natural Resources Curricula
The area of “natural resources” covers broad, technically complex and interre-lated systems of physical. biological; economic, and political areas. Risingdemand for use of all natural resources. from recreational opportunities to minerals. from mountain forests to the ocean depths. creates difficult environmental.economic, and ethical questions.
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BACHELOR OF SCIENCE IN NATURAL RESOURCES
A new degree program in Natural Resources was established in 1992. It is

designed to address the interdisciplinary nature of natural resource problemsand to prepare students for entry level positions in government or private industry consulting firms or for graduate school. The program consists of a commoncore and concentrations developed by participating academic departments. The84-hour core meets all University general education requirements. but itemphasizes foundation coursework in the natural sciences - biology, chemistry.earth sciences, and associated mathematics and statistics. Also in the core are afreshman introductory course and a senior capstone course designed specificallyfor natural resource majors. Currently, there are seven natural resource concen-trations being offered by four departments, but others may be added in the futurein response to student interest and employment opportunities.
Concentrations

Ecosystem Assessment (Department of Forestry, 44 hours)Policy and Administration (Department of Forestry. 45 hours)Geological Resources (Department of Marine, Earth and AtmosphericSciences, 36 or 37 hours)Marine and Coastal Resources (Department of Marine, Earth and Atmospheric Sciences, 36 hours)Soil Resources (Department of Soil Science, 42 hours)Soil and Water Resource Systems (Department of Soil Science, 48 hours)Economics and Management (Department of Agricultural and ResourceEconomics, 36 hours)
In addition, the following curricula address issues related to natural resources:
College of Agriculture and Life SciencesAgricultural and Resource EconomicsAgronomySoil Science ConcentrationBotanyBiological and Agricultural EngineeringBiological SciencesFisheries and WildlifeHorticulture (Landscape Horticulture)ZoologySchool of DesignEnvironmental Design in Landscape ArchitectureCollege of EngineeringCivil EngineeringCollege of Forest ResourcesForestryManagement ConcentrationParks, Recreation, and Tourism Management



College of Physical and Mathematical SciencesChemistryGeologyMeteorology

Arts Studies
Nt‘SU offers a rich variety of courses in the history, analysis, and production ofthe arts dance, film, music. theatre, visual arts. Many of these courses are opento students without prerequisite. Offered by 13 departments in four differentcolleges of the University. they are listed under “Arts Studies” in the “CourseDescriptions" section of the catalog and described in detail under their departmental prefix.In addition to these courses. most of which focus on a single art form. theDivision of Multidisciplinary Studies offers special topics courses (MDS 295, 494.495) each of which deals with several arts media or with the arts in connectionwith science and technology; information about these courses. which change eachyear. is available from the Office of Multidisciplinary Studies.For students who want to concentrate in Arts Studies. an academic minor isavailable. In addition, there are minors in Theatre. Design, and Film Studies.Students may also major in Multidisciplinary Studies with a concentration inArts Studies. This program makes it possible for students to prepare themselves,for example. for graduate programs in art conservation or medical illustration.Opportunities for students to participate in arts activities include manyinstrumental and choral organizations. student productions in Thompson Thea-tre, craft instruction and facilities in the Craft Center, and the exhibitions of theVisual Arts Program. These activities, many of which are integrated with academic courses. are described in more detail under “Student Activities" in this

section of the catalog.

Honors and Scholars Programs
UNIVERSITY SCHOLARS PROGRAM
The University Scholars Programs are designed to address the needs of stu-

dents who are academically successful, highly motivated, and committed toexcellence and intellectual exploration. Coordinated between the Division of
Student Affairs, the University Undesignated Program, the School of Designand the Colleges of Agriculture and Life Sciences. Education and Psychology.Engineering. Forest Resources, Humanities and Social Sciences. Management.Physical and Mathematical Sciences, and Textiles, the University Scholars Pro-grams provide a variety of unique educational experiences for qualified under—graduates. Students are invited to participate on the basis of selection criteriaspecific to each school.
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Participants in the University Scholars Programs have the opportunity toenroll in sections of academic courses reserved for Scholars. These courses, whichare taught by distinguished faculty members. encourage the development of alearning environment that is richly invigorating and intellectually stimulating.Scholars also attend a weekly Forum Series which includes guest speakerpresentations and discussions on issues of contemporary social and educationalsignificance. Through the University Scholars Programs, NCSU Scholars aremembers and participate in the activities of the North Carolina Honors Associa-tion. the Southern Regional Honors Council and the National Collegiate HonorsCouncil. Extracurricular opportunities and educational field trips are also madeavailable to broaden the personal and cultural horizons of participants. In addi-tion to these activities, there are specific academic expectations defined by therespective schools or colleges.For more information contact the Coordinator of University Scholars Pro-grams, 102 Sullivan Hall, (919) 515-2853, or the office of the appropriate collegedean.
HONORS PROGRAMS
Honors programs are offered by the academic colleges and individual depart—ments. Honors participants benefit from a more individualized and rigorousacademic program in their major area of interest. At the minimum, nine credithours in courses drawn from at least two of the following three categories arerequired: special courses for honors students, advanced (graduate) courses, andindependent studies. To successfully complete the program, students must finishthe designated coursework and achieve an overall grade point average of 3.25 orhigher.Students who complete an honors program are recognized by having an honorsseal on their diplomas, a “H” beside their names in the commencement program,indication of completion of an honors program on their official transcripts. andtheir names in the Honors Convocation program.The minimum admission requirement is a 3.0 (B) grade point average over allcourses and a 3.25 grade point average in their major after at least nine credithours of coursework. Many of the individual programs have higher admissionrequirements. Students who believe they are eligible and are interested in moreinformation about honors program opportunities should contact the AssociateDean for Academic Affairs of their college or the Director of the UniversityHonors Council.

Scholarships
UNIVERSITY MERIT AWARDS PROGRAM FORENTERING FRESHMEN
NCSU offers a competitive scholarship program for entering freshmen torecognize and to encourage exceptional academic ability and achievement. Graduating seniors of good character and leadership potential who have excelled in
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their high school academic and extracurricular endeavors may apply for a largenumber of merit award opportunities at the University. Financial need is not aconsideration in the selection of recipients for these awards.Each year the Merit Awards Program conducts a nation wide competition forapproximately 80 University wide scholarships (available to students enteringany academic major) as well as over 125 other scholarships that are offeredthrough individual colleges and departments. Completion of the Merit AwardsProgram application packet, which consists of the student’s application as well asother supporting documents, assures that a student will be considered for allavailable freshman merit awards The application packet is available by Augustpreceding the student’s senior year in high school. and the application deadline isNovember 1 of the senior year.
Semifinalists are identified from the entire applicant pool in mid—January andare invited to NCSU for personal interviews.
The John T. Caldwell Alumni Scholarship, which is sponsored by the NCSUAlumni Association, is the University’s most prestigious award for enteringfreshmen. At least 30 Caldwell Scholarships valued at $3500/year (up to $14,000

for four years) for in state recipients and $7000 year (up to $28,000 for four years)for out—of—state recipients are offered each year. This excellent scholarship seeksstudents who demonstrate both academic excellence and strong leadershippotential.Yearly renewal of the Caldwell and the other University wide renewableawards assumes the maintenance of a 3.0 grade point average once a recipient is
engaged in full time coursework at the University.Many other scholarships ranging from $1000 for the freshman year up to theCaldwells are available in each year's competition.Students who meet two of the following criteria—3.75 high school grade pointaverage (on a 4.0 scale), top 10% class rank, SAT total score of 1200 or above—
should request their Merit Awards application packet from:Merit Awards ProgramNorth Carolina State University2118 Pullen Hall, Box 7342Raleigh, North Carolina 27695-7342Telephone inquiries are welcome: (919) 515 3671
COLLEGE AND DEPARTMENTAL SCHOLARSHIPSFOR CONTINUING STUDENTS
A number of scholarships based upon academic achievement are administereddirectly through some of the academic departments for students engaged infull time coursework at the University. (See the “Colleges, Departments, andPrograms of Study” section of this catalog). A continuing student should contactthe college/department of his or her academic major for information about

specific scholarship opportunities that do not require the filing of financialinformation.
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Special Academic Programs
UNIVERSITY UNDESIGNATED PROGRAM
The University Undesignated Program, B—8 Nelson Hall, (919) 515-3592, helpsselected freshmen explore the University’s diverse programs of study for up to 36

credit hours before declaring their academic majors. The staff is responsible for
academic advising and other activities designed to help enrolled students make
rational and informed decisions in the selection of the major fields. Currently,
approximately 200 new freshmen with a minimum expected first-year perfor-
mance of about 2.4 are admitted each year. University Undesignated freshmen
are required to enroll in a year-long orientation course specifically designed to
provide a formal vehicle for the exploration of the many fields of study at the
University as well as in a specially selected enrichment course.
UNIVERSITY TRANSITION PROGRAM
The University Transition Program, B 5E Nelson Hall, (919) 515 7053, serves

to help selected new freshmen get a good start at NCSU. Approximately 65
freshmen are admitted to the University through this program. Participants in
the program are required to attend the second Summer Session, taking carefully
selected courses as a part of their freshman year. Additionally, as part of their
first-year experience, University Transition students are enrolled in a one hour
course focusing on personal development, study skills, and other areas crucial to
college success. Individual advising on course selection, personal counseling, andtutorial assistance are provided throughout the year.
University Transition students may begin to select their major field of study

during the second semester of their freshman year. Participants must transferinto a degree program no later than their fifth semester at NCSU.
COOPERATIVE EDUCATION PROGRAM
The Cooperative Education Program is designed to be an integral part of astudent’s educational program and is offered in all colleges. The co—op programenriches and expands classroom learning by providing sponsored, paid workassignments in industry, business and government. Work experience is selected

based on its relevance to a student’s major or career goals and provides foralternating semesters of study and full-time work. A parallel plan (part—timestudy and part-time work) is also available as an option in several colleges. Co-opparticipation does not constitute an interruption of college work.
The co—op experience normally takes place during the sophomore and junioryears and means that attaining a degree will take more than eight semesters. Agrade point average of 2.25 is required for students entering this program.Freshmen are not eligible, and transfers must first complete at least one semes-ter at NCSU. Engineering students must have been admitted to a degree pro-gram. To remain in the program, students must maintain a cumulative average

of 2.0, agree to participate for a minimum of 12 months of full time work expe—rience or its equivalent, and be registered for co-op each work period.
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EVENING UNDERGRADUATE DEGREE PROGRAMS
The (‘ollege of Humanities and Social Sciences and the College of Managementoffer courses toward complete undergraduate degree programs during the even-ing hours for adult part-time students. In the College of Humanities and SocialSciences, sufficient courses are generally offered in the evening hours to com-plete majors in communication general option, communication public relationsoption. English. English—writing editing option. history, multidisciplinary studies. political science, sociology, criminal justice option in political science orsociology. and Spanish. In the College of Management, evening students pursuemajors in accounting and business management. For more information, contactthe Coordinator of Evening Programs, College of Humanities and Social Sciences. Box 8101. NCSU, Raleigh. NC 276958101. (919) 515—3638 or 515-2467; or theOffice of Academic Affairs. College of Management. Box 8614, NCSU. Raleigh,NC 27695-8614, (919) 515 5565.

NON—DEGREE CERTIFICATE PROGRAMS
Non—degree certificate programs are prescribed sets of regular academiccourses which offer limited but structured continuing education opportunities.They are designed expressly for Lifelong Education students. Students enrolledin undergraduate or graduate degree programs at NCSU are not eligible toparticipate simultaneously in these certificate programs. Satisfactory completion of the prescribed courses is recognized by the issuing of a certificate from thedepartment or college that offers that program.Certificate programs are currently offered by the following academic units:Department of Adult and Community College Education Studies in Gerontol-ogy (PBS students only) and Trainer Development (PBS students only);Department of Communication Human Communication. with track options inCommunication. Communication Disorders, Mass Communication, and Theater:Department of Computer Science Computer Programming (PBS studentsonly): Department of English Professional Writing: Department of PoliticalScience and Public Administration Management Development (PBS stu-dents only) with program areas such as Adult and Community College Adminis—tration, Data Management, Financial Management, Human Resources Management, Management Control Systems, and Public Affairs; and the College ofTextiles Textiles with subject areas including Apparel Production, Dyeingand Finishing, Fabric Production, Textile Fibers and Polymers, Fiber Sciencefor Textile Conservators, Textile Administration, Textile Fundamentals, andYarn Manufacturing.For information concerning enrollment requirements and prescribed coursesfor a particular certificate program, consult the department or college offeringthat program or the Office of Adult Credit Programs & Summer Sessions. (919)515 2265.
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THE FIRST YEAR EXPERIENCE
The First Year Experience helps students make a successful transition to the

college environment. Freshmen in the program live together in Metcalf Residence Hall and participate in a number of special freshmen—oriented programs.Such programs include two, one credit hour orientation courses which examineacademic and social issues related to college success, “cluster classes” or NCSU
courses restricted to First Year Experience students, some of which are held inMetcalf Residence Hall, and a mentoring program which introduces students tocaring, resourceful upperclass students and faculty and staff.

Participation in the First Year Experience is selective and based on potentialcontributions to the program. Admitted students are expected to be activelyinvolved. For additional information, contact the Assistant Dean for Undergraduate Studies, (919) 515 3037.
UNDERGRADUATE STUDIES TUTORIAL CENTER
The Undergraduate Studies Tutorial Center, 126 Nelson Hall, (919) 515-8163.is open to any student at NCSU taking 100 or 200 level courses in English.foreign languages, math, and science. It provides one-to-one and small grouptutorials in many entry—level courses. Tutoring sessions focus on study skills and

learning techniques as well as course content. Tutors are carefully selected fortheir ability to communicate and for their expertise in their subject areas.Students agree to meet with tutors on a regular basis once or twice a week and areencouraged to begin their participation in tutorials early in the semester and
continue throughout the semester to assure their chances for academic success atNCSU. The program encourages communication between instructors and tutors.
Supplemental Instruction
The Undergraduate Studies Tutorial Center also offers Supplemental Instruc-tion (SI) for selected sections of chemistry, mathematics, and physics. Students inSI sections of these courses can meet with an SI leader for three hours of revieweach week.

THE PEER MENTOR PROGRAM
The Peer Mentor Program is a student peer-helper program in which academ-ically talented African-American upperclassmen serve as “mentors” to freshmenAfrican—American students. The program stresses the mentoring process as apositive factor in the successful recruitment, advancement, and graduation ofAfrican American students at this University. The Peer Mentor Program assiststhe freshmen in making a successful transition to campus life by providing themwith a supportive contact person who acts as a sounding board for personaladjustment concerns; interprets University policies and procedures; makesproper referrals to appropriate University services; and suggests to freshmenvarious strategies for academic, emotional, and social success at NCSU. More—over, an integral component of the program is a focus on cultural awareness andidentity as a means of helping mentors and freshmen to positively affirm their
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skills and capabilities as an African-American on a large, predominantly whitecampus.All incoming African-American freshmen are assigned a peer mentor prior to
their arrival on campus in the fall. Whenever possible, the freshmen are pairedwith upperclassmen who are in the same major or college. Peer mentors aretrained in “helping skills” and possess a working knowledge of the campus. Thus,they play a significant role in fostering in the freshman student a positiveself-esteem and an appreciation of the potential benefits and rewards of collegelife.
COOPERATING RALEIGH COLLEGES
The Cooperating Raleigh Colleges (CRC) is a voluntary organization com-prised of NCSU, Meredith College, Peace College, St. Augustine’s College, St.Mary’s College. and Shaw University for the purpose of developing and conduct-

ing cooperative educational activities. The organization provides the opportunityfor students to enroll at another institution for a course or courses not offered ontheir home campus. Other activities include a cooperative library arrangement.joint student activities, and faculty cooperation and interchange.Any NCSU undergraduate degree student who is enrolled in at least eightcredit hours on the NCSU campus may take a course at another Raleigh college
during a fall or spring semester (except that men may not enroll in courses atPeace College) provided that (a) the course is not taught on the NCSU campus and
(b) the adviser and dean consider the course educationally desirable.Students may not register for more than a total of two courses in any semesterat other CRC colleges. Under extenuating circumstances, exceptions for an
additional course registration may be approved by the requesting student’sschool dean.Home campus students have first priority in class assignments. Courses taken
at other institutions may be used as free electives and as alternatives to restricted
electives, if so approved by the student’s adviser and dean. Credits earned in thismanner may apply toward fulfilling graduation requirements, but grades from
other CRC institutions are not used in computing a student’s NCSU grade pointaverage. Under this agreement, regular tuition and fees are paid to NCSU.Certain special fees may be required for special courses at other colleges, and thestudent is responsible for paying such fees. During the summer, there is no
interinstitutional program with local colleges. A student desiring to take asummer course must register directly with the institution offering the course.
Note: Lifelong Education students may not register for courses as interinstitu
t’ionat students.
NATIONAL STUDENT EXCHANGE PROGRAM
NCSU is one of over 100 colleges and universities in the United States belong—

ing to the National Student Exchange Program. Each year an opportunity is
provided for NCSU students to study at one of the other participating schools and
still pay the same tuition and fees they pay at NCSU, thus avoiding the red tape
normally associated with a change of school. Students returning from exchange
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reflect an increased feeling of independence, self-reliance and self-confidence,and a better appreciation of home region, family and home campus. A majorimpact of the exchange year has been an increased awareness and appreciationfor the vast differences in ideas and values found in different geographic loca-
tions. Eligible students must be an undergraduate with a 2.5 grade point averageor better and be selected by a screening committee. Preference is given to NorthCarolina residents. For further information contact the National StudentExchange Office in 2120 Pullen Hall, (919) 515-3499.
NORTH CAROLINA STATE FELLOWS PROGRAM
NCSU offers a self-development experience known as the North Carolina StateFellows Program. The program is designed to assist outstanding, talented stu—

dents to develop their leadership potential at an accelerated pace, and to accomplish this in ways not usually afforded by the University. Each year approximately30 new freshmen are selected to participate in the program as Fellows. Theprogram seeks to identify students of exceptional ability and motivation and toencourage their development as potential leaders for business, governmental,educational and other professional communities. The program attempts to fulfillits goal by providing training and developmental opportunities.

International Programs
and Activities
INTERNATIONAL STUDENTS
About 1,200 students from approximately 93 countries attend the Universityand enrich the campus and community. The International Student Office assists

these students with immigration and passport matters, currency permits, andmedical, personal, and social concerns.International applicants are carefully screened for evidence of English language proficiency, adequate finances, and academic credentials indicating
excellent potential for success. The minimum TOEFL requ {rementfor adm iss ionconsideration to NCSUis 550 with scores ofat least 50 on two sections and no scorelower than 45. The Lifelong Education Student category is not available topersons on temporary visas. The University has authority to issue Forms 1—20 forF-l visas and Forms IAP—66 for J-I visas to fully qualified individuals.An orientation program for new international students is conducted during theweek preceding the fall and spring semesters.International students are required to purchase one of the two University
student insurance policies or provide proof of agency sponsor coverage. Specialcourses in English for Foreign Students (FLE) are required for those whosescores on the Test of English as a Foreign Language (TOEFL) are sufficientlyhigh for admission but who need further instruction to perform well academically.
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The International Student Committee of the University Student Center sponsors a variety of social and cultural programs for international and Americanstudents.
SUMMER INSTITUTE IN ENGLISH FOR SPEAKERSOF OTHER LANGUAGES
The Summer Institute in English for Speakers of Other Languages is a fiveweek, intensive English language program for students from other countrieswho intend to pursue university studies or specialized training programs in theUnited States in the fall. The institute, which isjointly sponsored by the Department of Foreign Languages and Literatures and the Division of ContinuingStudies, 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 Englishlanguage. Emphasis is on developing fluency in speaking and understanding oralEnglish as well as reading and writing skills.The institute also offers orientation to American life and institutions to givestudents insight into life in the United States and to help them to adjust to the newenvironment. There are films, lectures by guest speakers, and field trips onweekends to places of historic, cultural, and scenic interest.Prospective students should have studied English and acquired some facility inthe use of the spoken language prior to enrolling in the institute since its curriculum is not designed for beginners.Admission to the institute does not imply admission as a degree candidate atNCSU or any other campus of the University of North Carolina System.The TOEFL (Test of English as a Foreign Language) is administered tostudents who wish to take it on the last day of the program. Since this is aninstitutional administration of the test. scores may not be sent to other institutions but are accepted by the Admissions Office and Graduate School at NCSU.

ALEXANDER INTERNATIONAL PROGRAM
The Alexander International program is a residence hall community for bothAmerican and international students. The 174 resident members of the programshare the common goal of developing their understanding of different culturesand countries and developing cross—cultural relationships. The 87 Americanstudents and the equal number of international students, representing approxi-mately 40 foreign countries, become more sensitive to the values of differentpeoples, systems of government, economic structures, and religions. These goalsare achieved through informal interactions, social and educational programming, and American and international roommate pairing.Program activities in past years have included both an international dinnerand international coffeehouse series, emphasizing customs. foods, and entertainment from various cultures. Workshops on cultural differences, cross-cultural communication and relationships, international employmentopportuni-ties, and overseas studies are regularly included in the annual calendar ofprograms and activities. These activities provide an opportunity for Americanstudents to add an international dimension to their education while attendingNCSU.
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Participation in this international program is selective and based upon poten—tial contributions to the program. Students are expected to be active partici-pants, to initiate programming, and to be supportive of the program goals.Students interested in applying or wishing additional information should inquireat 105 Alexander International Hall, (919) 515 2925.
STUDY, TRAVEL, AND SHORT-TERM EMPLOYMENT ABROAD
The Study Abroad Office assists students interested in overseas study andtravel, short-term employment in foreign countries, and national and international scholarship competitions for study abroad. The staff provides personal andgroup advising, sponsors program presentations and information sessions. conducts orientation programs, and maintains a resource library.Many students participate in study abroad programs sponsored by NCSU,other United States colleges and universities, United States educational institutions, and foreign universities. The Study Abroad Office maintains descriptiveliterature and directories for over 1,000 individual programs. The staff advisorswill assist students in selecting and evaluating various programs, assist in theprocedure for approval of academic credit transfer, and suggest basic orientationreadings and activities. The resource library materials include information ongrant sources and competitions. These include annual competitions such as Fulbright Grants for graduate study, Marshall Scholarships for graduate study inthe United Kingdom, Rhodes Scholarships for Oxford University, England, andmany programs which award specific country or specific academic curriculumgrants for foreign study.Short—term employment and internship positions in a foreign country are alsoavailable. A program sponsored by the Council on International EducationalExchange assists students interested in summer or short-term (3 6 months)employment in Great Britain, France, Ireland, Germany, New Zealand, Canada,Jamaica, and Costa Rica. InterExchange coordinates similar programs in Aus—tralia, Austria, Finland, France, Norway, Switzerland, West Germany andYugoslavia. Both of these programs provide for employment visas and assistancein obtaining short-term employment.For students interested in summer and vacation period travel, the StudyAbroad Office can provide assistance in planning a trip. Information is availableconcerning passport and visa applications, low cost accommodations, grouptravel programs, Eurail and other public transportation discount programs.International Student Identity Cards, overseas travel arrangements, and back-ground information on specific countries.Students interested in discussing study, travel, and short term employment inother countries should contact the Study Abroad Office, 2118 Pullen Hall, (919)515-2087.International Student Exchange Program. NCSU is one of 100 colleges anduniversities in the United States participating in the International StudentExchange Program. Through ISEP, undergraduate students may attend any of100 member institutions in Africa, Asia, Australia, Canada, Europe, and LatinAmerica on an exchange student basis for a summer semester or single academicyear.



NCSU students pay a program fee for their stay abroad which is based on theirregular tuition and fees plus the cost of room and board at NCSU. Aside fromtravel expenses and health coverage, ISEP makes it possible for NCSU studentsto study outside the country for the same cost of continuing studies at NCSU. Thisarrangement also allows students to maintain their eligibility for financial aid.While abroad. ISEP students are entitled to all the benefits and services ofregular full time students at their host institutions. Room and board are providedand an ISEP coordinator on each campus is available to students for assistancewith any problem.To apply to participate in ISEP at NCSU a student should have a cumulativegrade point average of at least 2.75 and have already studied at NCSU for twosemesters. Applicants must be proficient in the language of instruction at thestudy sites they choose. A campus selection committee, made up of facultymembers, chooses those applicants as NCSU’s participants. Applicants are not incompetition with each other. The ISEP Selection Committee bases its decision onthe feasibility of each applicant’s proposed course of study. on academic back—ground, application and references. The selection process for each academic yeartakes place in the winter of the preceding year. Students begin the applicationprocess by requesting a copy of the ISEP Directory from the Study AbroadOffice.Semester in Santander, Spain. The University of North Carolina at Charlotteand NCSU, in cooperation with the University of Cantabria, offer a Fall Semester Abroad program in Spain. Undergraduates from both North Carolina institutions. as well as qualified students from other institutions, spend a semester inthe coastal city of Santander. taking classes in Spanish language, literature. art,geography and history. Students entering the program are expected to havecompleted four semesters of college Spanish or the equivalent with a grade of C orbetter. Overall academic average should be at least 2.5. Students may enroll for12 to 15 credit hours. A member of the NCSU faculty of Foreign Languages andLiteratures serves as resident director of the program.Summer Study at Oxford, England. This program offers NCSU students afour-week summer experience at Oxford, England. The program is limited to 30participants and students may take one or two courses. Academic transfer creditis granted for this work by NCSU. Courses usually include Shakespeare, BritishHistory, and History of Art. All courses are taught by British scholars. Ampletime is made available for independent travel in order to maximize the Britishexperience.Summer Study in London, England. The College of Humanities and SocialSciences and the Division of Student Affairs offer a four-week summer studyprogram in London. Students live at Canterbury Hall, University of London, andtake one or two credit courses in British literature or the arts offered by NCSUfaculty. The courses are illustrated by group visits to various literary and histori-cal sites in the London area as well as all—day tours outside of London. Eveningsessions include plays, concerts, and lectures by British authorities. Weekendsare free for independent travel.Summer Study in Mexico. The Department of Foreign Languages and Liter-atures sponsors a five-week Summer Study Program in Mexico, through which
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students can gain up to six academic credits. The program for both beginningand advanced students is designed to foster oral command of the language and toprovide enrichment through first-hand knowledge of Mexican civilization andculture. In Mexico students visit places of interest, attend daily classes and have
the opportunity to live with a Mexican family. A member of the NCSU faculty ofForeign Languages and Literatures serves as resident director and advisor,
coordinating both academic work and extracurricular activities.Summer Study in Vienna. This program offers a four—week course of study inthe German language and in the arts of Vienna in 1900. Students live in thebaroque palace at Neuwaldegg, located at the edge of the Vienna Woods. The
program includes an excursion to the castles and monasteries on the Danube anda trip to the Alps in Semmering. Most afternoons, evenings, and weekends arefree to explore one of the world’s most beautiful and vibrant cities.Summer Design Programs Abroad. NCSU is continually expanding theselection of summer study abroad design programs. Courses in architecture,landscape architecture, and the applied arts are currently available in Berlin,Germany, Prague, Czechoslovakia, and Santander, Spain. Check with the Study
Abroad Office for an update of these programs.In addition to the study abroad programs described above, NCSU sponsorssemester and year-long exchanges in England, France. Japan, Netherlands,Costa Rica, Australia and Scotland. Details on these programs are available from
the Study Abroad Office.

Admissions
The freshman application deadline for the fall semester and summer sessions isFebruary 1; the transfer student deadline is April 1. Freshmen are encouraged toapply during the fall of the senior year in high school, as students will be accepteduntil the classes have been filled. All applicants for the School of Design must

submit applications by January 1. Applications for the spring semester should besubmitted prior to November 1. The School of Design does not admit students in
the spring.Each applicant must complete an application form which may be obtainedfrom high school counselors or by writing to:

Director of AdmissionsBox 7103North Carolina State UniversityRaleigh, North Carolina 27695—7103
A nonrefundable $35 fee must accompany the completed application.

FRESHMAN ADMISSION
Admission to the University is competitive, and it is possible to be admissible tosome programs but not to all programs at NCSU. Applicants are asked toindicate their first, second and third choices for a curriculum, including undeclared majors within a college, or to indicate their choice of participating in the
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University Undesignated Program. Applications which are not admissible in thefirst curriculum choice will be reviewed for admissibility in the alternate curriculum choices. Transfer between programs after a successful first year may bepossible.The admissions decision is based on the evaluation of the high school record,including the level and difficulty of the courses taken. the overall grade pointaverage, rank in class, and scores on the Scholastic Aptitude Test (SAT) or theAmerican College Testing Program (ACT). These factors are reviewed with thecurriculum choice to determine admissibility as a freshman at NCSU. Anyexceptions to University admissions requirements must be approved by thefaculty members of the University Undergraduate Admissions Committee.In addition, the Board of Governors of the University of North Carolina Systemhas determined that the minimum undergraduate admissions requirements forall constituent institutions. including NCSU, shall be:A high school diploma or its equivalentEnglish four course units in English, emphasizing grammar, composition,and literature—-Mathematics three course units in math, including algebra I, algebra II,and geometry. or a higher level math course for which Algebra II is aprerequisiteSocial Studies two course units in social studies, including one unit inUnited States historyScience three course units in science, including at least one unit in a life orbiological science; at least one unit in a physical science (for example, physi-cal science. chemistry, or physics) and at least one laboratory course.Further, it is recommended that prospective students complete at least twocourse units in one foreign language. Beginning in thefall 0f1994, two years ofthesame foreign language will be required of all incoming freshmen. It is recom—mended that every student take one foreign language course and one mathemat—ics course in the twelfth grade. Any additional entrance requirementsfor admis-sion to NCSU will be setforth in the Freshman Admissions Bulletinfor that year.Applicants are accepted on either junior or senior test scores, although seniorscores are recommended, especially if the applicant is also applying for financialaid or scholarships. An interview is not required and does not weigh in the
admissions decision; a prospective student is always welcome to visit the Admis-sions Office. 112 Peele Hall. The Admissions Office conducts group informationsessions every Monday, Wednesday, and Friday at 10:30 a.m. and on Tuesday andThursday at 1:30 pm. Campus tours led by students are conducted each weekday,weather permitting. at 12:15 pm, starting at the Memorial Bell Tower.
Two-Year Agricultural Institute
Requirements for admission to the Agricultural Institute, a two-year program,include graduation from an accredited high school or successful completion of thehigh school equivalency examination administered by the Department of Com

munity Colleges. The application should include either a copy of the high schoolrecord or a letter indicating the applicant has passed the equivalency examina-tion and a letter of recommendation. Each application is reviewed and evaluated
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by the Agricultural Institute Director. SAT scores are not required but arerecommended. Course work is not transferable into the four—year degreeprograms.
Scholastic Aptitude Test
Applicants for admission as freshmen must take the College Board ScholasticAptitude Test (SAT) and request that their scores be sent directly from the Boardto NCSU (Code No. R5496). Information booklets and application forms may beobtained from school counselors or by writing:

The College Board ATPBox 592Princeton, New Jersey 08541
Applicants may also submit scores from the American College Testing Program(ACT) (Code No. 3164).

ACT Records DepartmentP.O. Box 451Iowa City, Iowa 52243-0451
Achievement Tests
Freshman students must present Mathematics Achievement Test scores toensure proper math placement at NCSU. Students in curricula for which thenormal first mathematics course is calculus should take the Level II test. Students in all other curricula should take the Level I test. Current admissionsinformation and the application contain information about appropriateachievement tests for each curriculum.The English Achievement Test is recommended for more accurate placementin beginning English classes.

Advanced Placement
A student may qualify for advanced placement by one or more of the followingmeans: (1) by passing a proficiency examination administered by a teachingdepartment at NCSU; (2) by attaining a sufficient predicted grade in English(PGE) which is based on the SAT Verbal score or English Achievement Test andthe high school record, including grade point average and class rank; (3) byattaining a score of 600 or higher on the verbal portion of the SAT; (4) by meetinga specific minimum score on certain of the CEEB Advanced Placement Program(APP) examinations; and (5) by attaining at least a minimum score (generally 3)on certain of the College Level Examination Program (CLEP) subject tests.

OUT-OF-STATE STUDENTS
Undergraduate applicants from outside North Carolina may be required tomeet more competitive standards for admission than North Carolina residents.NCSU is limited to accepting not more than 18 percent of total new undergraduate students from outside the State.
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TRANSFER STUDENTS
NCSU welcomes transfer applicants, and in recentyears, more than 25 percentof our graduates started their college programs at other institutions. A transferstudent should present at least 28 semester hours (or 42 quarter hours) of satisfac-tory (C or better) college level work with a minimum overall 2.0 (C) average on allcollege work attempted and be eligible to return to the last institution regularlyattended. Mos! programs require a higher minimum grade point average for(ulmission, Individual official transcripts must be submitted from each institution attended. The college credits must have been earned at a regionally accredited institution and must include a college—level math and a college-level Eng—lish course. Applications of students from non regionally accredited institutionswill be reviewed by the Admissions Committee.Students who graduated from high school in June of 1988 or later must submita high school record to verify that they have met minimum admissions requirements as outlined in the Freshman Admissions section of this catalog. Exceptionsto this requirement are students who will have earned an AA, AS. or A.F.A.degree before enrolling at NCSU. Individuals who do not have the minimumadmissions requirements at the high school level must complete at the collegelevel six semester hours or nine quarter hours each of English. mathematics,science and social science to be eligible to transfer.Applications from technical institutes. technical colleges. and technical programs at community colleges are evaluated on an individual basis. Credits fromsuch programs are generally not considered for automatic transfer, but qualifiedstudents who are otherwise admissible may receive transfer credit by prescribedprocedures. These procedures include credit by examination and/or validationby the appropriate subject matter academic unit on the NCSU campus.Once applicants have been accepted and have indicated their intention toenroll. their transcripts are evaluated by the college to which application is madeto determine the exact amount of credit applicable toward a degree at NCSU. Agrade of C or better is required before a course may be considered for credit.Transcripts are not evaluated until the applicant has been admitted. International students are carefully screened for evidence of English language profi-ciency. adequate financial backing and academic credentials indicating poten-tial for success.

UNCLASSIFIED STUDENTS
Unclassified students are those working for college credit but not enrolled in adegree granting program. Admission as an unclassified student requires therecommendation of the dean of the school in which the student wishes to enroll.Unclassified students must meet the same entrance requirements as regular

degree students and must meet the same academic requirement to continue. If, ata later date, unclassified students wish to change to regular status, their creditswill be evaluated in terms of the requirements of their intended curriculum.

38



LIFELONG EDUCATION STUDENTS
The Lifelong Education student classification is designed for residents of the

Triangle area who have not been formally admitted into a degree program at the
University but who wish to enroll in courses offered by the University. Lifelong
Education students are limited to a maximum course load of two courses plus one
physical education course each semester or summer session.Lifelong Education student applications should be made through the Office of
Adult Credit Programs & Summer Sessions, at the McKimmon Center, corner of
Western Boulevard and Gorman Street. If Lifelong Education students wish to
become degree candidates at a later date, they must make application through
the Admissions Office. Lifelong Education students who are considering a
degree program are encouraged to make an appointment with the Admissions
Office to discuss entrance requirements.
SERVICEMEN’S OPPORTUNITY COLLEGES
NCSU has been designated as a member of the Servicemen’s Opportunity

Colleges (SOC) General Registry—a network of institutions sponsored by the
American Association of State Colleges and Universities and the American
Association of Community and Junior Colleges. Serviceman are encouraged to
take college level courses offered by accredited institutions and made available to
military personnel through SOC. Records are evaluated, files are retained, coun
seling is provided, and recognition is given for learning through noninstitutional
sources when appropriate. Transcripts must be sent to the Director of Admis
sions directly from the institution offering the course.
COLLEGE LEVEL EXAMINATION PROGRAM (CLEP)
A national program administered by the College Board, CLEP is a series of

examinations that allows students to show knowledge in a wide range of areas.
The tests are used to grant credit for corresponding college courses. There are
five General and 30 Subject Examinations. At NCSU credit is granted primarily
for Subject Examinations, as these provide a more satisfactory evaluation of
subject matter covered in NCSU courses. Scores and essays, if required, are
reviewed and credit granted by the department offering the corresponding
course.Information regarding credit and testing dates and locations can be obtained
in the Counseling Center, 2000 Harris Hall, (919) 515-2423.Both General and Subject Examinations at NCSU are administered during
the third calendar line of each month except December and February. It is
necessary to register for the examinations at least three weeks before the first of
the week in which they are to be given. The examinations are administered
through the Counseling Center at North Carolina Central University, Durham,
North Carolina, (919) 683 6336.
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GRADUATE STUDENTS
Procedures and policies governing graduate admission are outlined in a separate catalog issued by the Graduate School. For a copy of the Graduate Catalogwrite:

Dean of the Graduate School104 Peele HallBox 7102North (‘arolina State UniversityRaleigh, North Carolina 27695 7102

Orientation
The University provides a series oforientation programs for all new freshmen.

Students attend their program with other freshmen who have been admitted tothe same college, the University Undesignated Program, or the University Tran—
sition Program. Meetings and conferences with faculty and student leaders
acquaint new students with the academic opportunities and expectations asso-ciated with their chosen curriculum and with the extracurricular activities and
organizations available on campus. For more information, contact the Division ofUndergraduate Studies, B 26 Nelson Hall. (919) 515 3037, or the Department of
Student Development, 2007 Harris Hall, (919) 515-2443.
REQUIRED IMMUNIZATION DOCUMENTATION
North Carolina state law requires all new enrollees in the university system to

present proof of immunization prior to completion of registration.Verified proof of immunization against rubella. measles. tetanus and diphtheria must be presented to the University Student Health Service no later than 30
days prior to registration.If this requirement is not met, dismissal from school is mandatory under the
law. For assistance, contact the Student Health Service, (919) 515-2563.

Registration
Registration is conducted by using the Telephonic Registration Access to

Computerized Scheduling (TRACS) system. This system allows students to useany touch-tone telephone to register for classes. A Schedule of Courses is avail-able for every semester prior to the beginning of the registration period. Thiscontains all necessary instructions for completing registration.Registration consists of three steps: (1) meeting with advisers to determine
course requirements and to obtain a Personal Identification Number (PIN): (2)registering for courses using the TRACS system: and (3) paying tuition and feesand all other debts to the University by the established deadlines. Instructions for
completing registration are issued each semester and summer session.

40



For more information, contact the Department of Registration and Records,1000 Harris Hall, (919) 515-2572.
INTERINSTITUTIONAL REGISTRATION
A regularly enrolled undergraduate degree student who is enrolled in at leasteight credit hours at NCSU may take, under certain conditions, course work atone of the Raleigh colleges, at the University of North Carolina at Chapel Hill, atthe University of North Carolina at Greensboro, or at Duke University. Interin—stitutional registration forms and all registration procedures are available fromthe Department of Registration and Records.

SCHEDULE CHANGES—DROPS AND ADDS
Courses may be added during the first two weeks of a regular semester. Allcourses may be dropped without regard to course load during the first two weeksof a regular semester. During the third and fourth weeks of a semester, full—timeundergraduate students who wish to drop courses at any level and whose aca—demic load would thereby fall below the twelve-hour minimum course load maydo so only for documented medical reasons or other verified, unforeseen groundsof personal or family hardship.For undergraduate students, exceptions to the drop policies require therecommendation of a student’s adviser (or the departmental coordinator of advis—ing or the department head) and approval by the student’s dean. Students whowish to drop all courses for which they are enrolled, must withdraw from theUniversity for the remainder of the semester or summer term in which they areenrolled. A degree student who finds it necessary to drop all courses will initiatewithdrawal from the University at the Counseling Center, 2000 Harris Hall.

Tuition and Fees
North Carolina Resident—$659.00 per semester
Nonresident—$3,951.00 per semester
A statement of tuition and fees is mailed to each preregistered student beforethe beginning of any term. The statement must be returned with full payment orcomplete financial assistance information by the due date appearing on thestatement. Normally the due date is two weeks before classes begin. Non-preregistered students are required to pay their tuition and fees at registration.Fees are the same for both residents and nonresidents and are required of allstudents. Nonresident students are required to pay an additional $3,292 persemester for tuition.
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ESTIMATED ANNUAL UNDERGRADUATE EXPENSES
First SecondTuition nnrl Ir'rcs' Semester Semester Year(a) N.(‘. Residents $ 659.00 $ 659.00 $ 1,318.00(b) Out of State Residents 3,951.00 3,951.00 7,902.00Room Rent 725.00 725.00 1,450.00Meals 950.00 950.00 1,900.00Books and Supplies 250.00 250.00 500.00Other personal expenses 500.00 500.00 1,000.00Total(a) NL‘. Residents $3,084.00 $3,084.00 $ 6.168.00(b) Out-of State Residents $6,376.00 $6,376.00 $12,752.00

NOTE: All (’lltll‘gts are subject to change without notice.
EXPENSES OTHER THAN TUITION AND GENERAL FEES
Application Fer .' A non-refundable fee of $35 must accompany each applicationfor admission.Room Rt nt: New incoming students receive room reservation instructions in theletter of acceptance. Continuing students are provided a card with instructionsat their residence hall rooms. The 1992 93 charge for room rent ranged from$725 per semester for most residence halls to $990 for North Hall, Wood Hall,and Watauga Hall.Meals: During their first academic year, new freshmen electing to reside oncampus are required to participate in one of the University’s available mealplans. Meal plan costs in 1992—93 ranged from $800 to $950. Other students payfor meals individually at the various dining facilities available both on andnear the campus.Boo/{s and Supplies: Books and supplies are usually purchased during the firstweek of classes directly from the Students Supply Stores. Allow approximately$250 per semester for purchasing books and supplies.Personal Erpenses: Personal expenses vary widely among students but the estimate of $500 is based on what students report that they spend on these items.Adm in istratire Management Fee: A special administrative management fee of$250 per semester and $150 per summer session is required from a contractingagency sponsoring international students whose programs are coordinatedthrough the University’s Office of International Visitors.Cooperative Education Program Fee: Required of all participating co-op studentsfor each semester in which they are enrolled in an off campus work assign-ment. This fee. set at $188 for the 1992 fall semester. the 1993 spring semester,or the combined 1993 summer sessions, is used for partial support of theCooperative Education Program staff in job development and placement activ-ities. Students paying this fee are entitled to all University services. facilities.and programs during the semester or combined summer sessions for whichthey are enrolled.College of Engineering Computing Fee: All students enrolled in the College ofEngineering, both graduate and undergraduate. will be billed a $100 per
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semester fee to support the Engineering Computing Facility. Payment of thefee will provide students with access to standalone workstations which comprise the Engineering Computing Facility.Students who enroll in a co-op work session will not be billed for the Computing Fee unless they also enroll in NCSU courses.Fees Related to Laboratory and Computer Courses: Students enrolled in desig-nated lab or computer courses must pay a course fee of $25 to offset partially thecost of necessary supplies, equipment, and operation. The maximum course feeto be charged to any student will be $50 per semester or summer sessionregardless of the number of designated courses taken. These fees will beassessed for courses carried at the end ofthe official enrollment period, i.e., theend of the second week of a semester or the end of the fourth class day during asummer session.Departments may waive a course fee when: students are auditing a designated course in which the conditions of the audit preclude any usage of lab orcomputing resources; or students in special projects, independent research,and similar courses which have a designated fee. are not using a University labcourse but who mistakenly are registered for the lab section; or students aretaking only the lecture portion of a designated lab course but are mistakenlyregistered for the lab section.Departments may not waive a course fee when: a designated lab or computerfee course is dropped after the official enrollment date. or withdrawal from theUniversity occurs after the official enrollment date, or state law or policy allowsfor a waiver of tuition (i.e., faculty staff, over 65 years of age, exchange programs, etc.).Students who withdraw from the University after the official en rollment datemay petition the Fee Appeals Committee, and refunds of course fees will behandled on a prorated basis as are refunds of other fees,
Note: All charges are subject to change without notice

REQUIRED FEES
Required fees are levied for services, facilities, and programs available to allstudents whether or not the student takes advantage of them. Students areassessed fees based on the course load they are taking. An itemization of requiredfees and other detailed information concerning expenses or related data can beobtained by contacting the University Cashier’s Office, NCSU, Box 7213.Raleigh, North Carolina 27695 7213, (919) 515-2986.

REFUND POLICY
A student who officially withdraws from school during the first two weeks ofclasses will receive a tuition and fees refund of the full amount paid less a $25registration fee. After the two—week period, no refunds will be made. In someinstances, circumstances justify the waiving of rules regarding refunds. Anexample might be withdrawal because of sickness. Students have the privilege ofappeal to the Fee Appeals Committee when they believe special consideration ismerited. However, no refunds are granted after the first six weeks of a semester,
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regardless ofthe reason causingthe withdrawal, since full institutional costs willhave been incurred. Applications for such appeals may be obtained from theUniversity Cashier’s Office. 1101 Pullen Hall.
RESIDENCE STATUS FOR TUITION PURPOSES
The basis for determining the appropriate tuition charge rests upon whether astudent is a resident or a nonresident for tuition purposes. Each student mustmake a statement as to the length of his or her residence in North Carolina. withassessment by the institution of that statement to be conditioned by the following.Residence. To qualify as a resident for tuition purposes. a person must becomea legal resident and remain a legal resident for at least 12 months immediatelyprior to classification. Thus. there is a distinction between legal residence andresidence for tuition purposes. Furthermore, 12 months legal residence meansmore than simple abode in North Carolina. In particular. it means maintaining adomicile (permanent home of indefinite duration) as opposed to “maintaining amere temporary residence or abode incident to enrollment in an institution ofhigher education." The burden of establishing facts whichjustify classification ofa student as a resident entitled to in—state tuition rates is on the applicant for suchclassification. who must show his or her entitlement by the preponderance (thegreater part) of the residentiary information.Initiative. Being classified a resident for tuition purposes is contingent on thestudents seeking such status and providing all information that the institutionmay require in making the determination.Parents’ Domicile. Ifan individual. irrespective of age. has living parent(slorcourt appointed guardian of the person. the domicile of such parent(s) orguardian is. prima facie. the domicile of the individual; but this prima facieevidence of the individual’s domicile may or may not be sustained by otherinformation. Further. nondomiciliary status of parents is not deemed prima facieevidence of the applicant child‘s status if the applicant has lived (though notnecessarily legally resided) in North Carolinafor the five years preceding enrollmentor re registration.Effect of Marriage. Marriage alone does not prevent a person from becomingor continuing to be a resident for tuition purposes. nor does marriage in anycircumstance insure that a person will become or continue to be a resident fortuition purposes. Marriage and the legal residence of one’s spouse are. however,relevant information in determining residentiary intent. Furthermore, if both ahusband and his wife are legal residents ofNorth Carolina and if one of them hasbeen a legal resident longer than the other. then the longer duration may beclaimed by either spouse in meeting the 12—month requirement of in—state tuitionstatus.Military Personnel. A North Carolinian who serves outside the State in thearmed forces does not lose North Carolina domicile simply by reason of suchservice. Students from the military may prove retention or establishment ofresidence by reference, as in other cases. to residentiary acts accompanied byresidentiary intent.In addition. a separate North Carolina statute affords tuition rate benefits tocertain military personnel and their dependents even though not qualifying for
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the in—state tuition rate by reason of 12 months legal res1dence in North Carolina.Members of the armed services, while stationed in and concurrently living in
North Carolina, may be charged a tuition rate lower than the out-of-state tuitionrate to the extent that the total of entitlements for application tuition costsavailable from the federal government, plus certain amounts based under astatutory formula upon the in—state tuition rate, is a sum less than the out-of—state
tuition rate for the pertinent enrollment. A dependent relative of a servicemember stationed in North Carolina is eligible to be charged the in-state tuitionrate while the dependent relative is living in North Carolina with the service
member and if the dependent relative has met any requirement of the SelectiveService System applicable to the dependent relative. These tuition benefits may
be enjoyed only if the applicable requirements for admission have been met; thesebenefits alone do not provide the basis for receiving those derivative benefitsunder the provisions of the residence classification statute reviewed elsewhere inthis summary.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 subse-quently lost North Carolina legal residence while enrolled at a public institutionof higher education, that person may continue to enjoy the in state tuition rate fora grace period of twelve months measured from the date on which North Carolinalegal residence was lost. If the twelve months ends during an academic term forwhich the person is enrolled at a state institution of higher education, the grace
period extends, in addition. to the end of that term. The fact of marriage to onewho continues domiciled outside North Carolina does not by itself cause loss oflegal residence marking the beginning of the grace period.Minors. Minors (persons under 18 years of age) usually have the domicile oftheir parents, but certain special cases are recognized by the residence classification statute in determining residence for tuition purposes.(1) If a minor’s parents live apart, the minor’s domicile is deemed to be NorthCarolina for the time period(s) that either parent, as a North Carolina legalresident, may claim and does claim the minor as a tax dependent, even if otherlaw or judicial act assigns the minor’s domicile outside North Carolina. A minorthus deemed to be a legal resident will not, upon achieving majority beforeenrolling at an institution of higher education, lose North Carolina legal residence if that person (a) upon becoming an adult “acts, to the extent that theperson’s degree of actual emancipation permits, in a manner consistent withbonafide legal residence in North Carolina” and (b) “begins enrollment at aninstitution of higher education not later than the fall academic term followingcompletion of education prerequisite to admission at such institution.”(2) lfa minor has lived for five or more consecutive years with relatives (otherthan parents) who are domiciled in North Carolina and if the relatives havefunctioned during this time as if they were personal guardians, the minor will bedeemed a resident for tuition purposes for an enrolled term commencing immediately after at least five years in which these circumstances have existed. Ifunder this consideration a minor is deemed to be a resident for tuition purposesimmediately prior to his or her eighteenth birthday, that person on achievingmajority will be deemed a legal resident of North Carolina of at least 12 months
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duration. This provision acts to confer in-state tuition status even in the face ofother provisions of law to the contrary: however, a person deemed a resident of 12months duration pursuant to this provision continues to be a legal resident of thestate only so long as he or she does not abandon North Carolina domicile.Lost but Regained Domicile. If a student ceases enrollment at or graduatesfrom an institution of higher education while classified a resident for tuitionpurposes and then both abandons and reacquires North Carolina domicile withina 12—month period. that person, if he or she continues to maintain the requireddomicile into re—enrollment at an institution of higher education, may re enroll atthe in state tuition rate without having to meet the usual 12-month durationrequirement. However, any one person may receive the benefit of this provisiononly once.Change of Status. A student admitted to initial enrollment in an institution (orpermitted to re—enroll following an absence from the institutional program whichinvolved a formal withdrawal from enrollment) must be classified by the admit-ting institution either as a resident or as a nonresident for tuition purposes priorto actual enrollment. A residence status classification once assigned (and final-ized pursuant to any appeal properly taken) may be changed thereafter (withcorresponding change in billing rates) only at intervals corresponding with theestablished primary divisions of the academic year.Transfer Students. When a student transfers from one North Carolina publicinstitution of higher education to another. he or she is treated as a new student bythe institution to which he or she is transferring and must be assigned an initialresidence status classification for tuition purposes.
Nott .' General Statute (GS) 116 14.3.1 is the prera iling statute governing residencestatus classification. Copies ofthe applicable la a' and oftlze implementing regulations are arailahlt for inspection in the Office of Undergraduate Admissions. 112Perle Hall.

Financial Aid
To be considered for assistance by the Financial Aid Office, a student and his orher parents must complete an application approved by the federal governmentand submit this application to the designated processing center for evaluation ofthe family's ability to pay for educational expenses. This form, referred to as a“need analysis” form, is available from both high school guidance counselors andfrom the NCSU Financial Aid Office. The need analysis form generally pre-ferred by NCSU is the Financial Aid Form (FAF), which should be completedpreferably by March 1 of the year prior to fall semester enrollment. By completing this form, all undergraduates will be given consideration for the federal PellGrant and other forms of federal financial assistance, as well as most types ofstate and institutional financial aid (except for departmental and merit awards).Transfer and continuing students should check with the Financial Aid Office

regarding any other information which may be needed for aid consideration.
Awards are made to applicants on the basis of financial need, satisfactoryacademic progress, and timely submission of the FAF to Princeton, New Jersey.
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Determination of a student’s need is based on estimated educational costs and aconsideration of the family’s financial strength, which primarily includes consideration of the family’s income, including the student’s income, size of family,
number of children in post—secondary institutions, family assets (except for home,farm and business) and other resources that may be available for use such asveterans’ benefits, Vocational Rehabilitation assistance, etc.Aid is available on a non-discriminatory basis to all qualifying students. Theseawards are usually offered in financial aid “packages” which consist of a combination ofscholarship gift aid (grants), loan, and/or work study award, dependingupon the degree of need. Continuing students must have a satisfactory record ofacademic progress in order to renew their aid. The Policy on Satisfactory Academic Progress for Financial Aid Eligibility is available in the Financial AidOffice. A new need analysis form must be submitted each year for continuedconsideration for assistance.
NEED-BASED SCHOLARSHIPS FOR FRESHMENAND CONTINUING STUDENTS
There are a large number of special scholarships which are based upon both

demonstrated financial need and academic achievement. These scholarships areadministered by the University’s Financial Aid Office as well as by various
academic departments on campus. Some of these scholarships have curricular,geographic and other restrictions. A list of these scholarships and the specificcriteria which may apply to them may be found in the handbook published by theNCSU Financial Aid Office. Filing the Financial Aid Form by early March will
assure the student is considered for all need based scholarships for which he sheis eligible.
GRANTS

Pell Grants All applicants for financial aid who have never received a bachelor’s degree are considered for this program. Eligibility for a Pell Grant isdetermined by the federal government, based on the information provided on theFAF.Supplemental Educational Opportunity Grants These grants are madefrom federal funds to undergraduate students from low income families. Theyare especially useful in assisting very needy students who apply for assistance.These grants are determined by the University’s Financial Aid Office.Minority Presence Grants—Under the Board of Governors’ general MinorityPresence Grant Program, African—American students may be eligible for specialfinancial assistance if they are residents of North Carolina, enrolled for at leastsix hours of degree credit coursework and demonstrate financial need.The NC. Student Incentive Grant—This program provides grants to legalresidents of North Carolina with substantial need. Grants range up to $1,500 peracademic year. Since funds are extremely limited, generally only early appli-cants are awarded these grants. These funds are awarded by the CollegeFoundation.
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ATHLETIC GRANTS-IN-AID
Athletic awards are made by the Department of Athletics to students who meetthe established qualifications for such awards. These awards are based uponathletic ability rather than upon need.

LOANS
Perkins Loans (formerly National Direct Student Loans)—Both under-graduate and graduate students carrying at least half-time academic loads maybe awarded these long term, low-interest loans. These loans are need based. Sixmonths after ceasing to be enrolled at least half time, a student must beginpaying interest on his or her loan at 500 per year as well as assuming a $30 permonth minimum repayment obligation. In order to establish a repayment sche-dule. borrowers are expected to have exit interviews at the Student AccountsOffice just prior to graduation or other termination of studies.Institutional Loans A limited amount of other long term loan money isavailable in several funds, and these loans are on essentially the same liberalterms as the Perkins Loans.Insured Student Loan Programs.Robr rt T. Stafford Loan Program (formerly Guaranteed Student Loan): Theselow interest. deferred payment funds are federal need-based assistance. Theinterest rate is variable but will not exceed 900. Application for this programbegins with the FAF. Further application is necessary through the individuallender and requires college certification of eligibility. The North Carolinalending agency is College Foundation. Inc., (919) 821 4771.Supp/cinema! Loan for Students (SLS)Unsubsidizcd Stafford LoansParent Loan for Undergraduate Students (PLUS)These loan programs are designed for independent students (SLS) and for par-ents of dependent students (PLUS). These programs are not need-based. Pay-ment options. along with interest rates. will vary but not exceed 11% for SLS and1000 for PLUS. Application requires college certification and is then submitted tothe individual lender. The North Carolina lending agency is College Foundation.Inc., (919) 821-4771.Emergency Short-Term Loans—These loans are available in small amounts(usually not exceeding $100) to enable any full-time enrolled student with aprevious good repayment record to meet unexpected expenses. These loans areusually to be repaid within 30 days and are not extended beyond the end of a termor graduation.

COLLEGE WORK-STUDY PROGRAM
The federally supported College Work-Study Program provides jobs on campus for students who qualify with need in the same manner as is required forscholarship or long term loan assistance. Though individual pay rates vary withthe job. basic hourly pay rates comply with the current minimum wagerequirements.
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STUDENT EMPLOYMENT SERVICE
The Financial Aid Office coordinates an employment service to assist studentswith information about the possibilities of part-time or summer work. No particular academic or economic qualifications are required to obtain jobs on or offcampus outside the College Work-Study Program. A current listing ofjob openings is maintained at the Financial Aid Office.A handbook which gives a detailed explanation of the need-based aid applica-tion and award process and the types of aid available may be obtained uponrequest from the Financial Aid Office, 2005 Harris Hall.

Student Housing
NCSU furnishes housing for approximately 7,106 students. The Universityoperates residence halls which house 3,832 male and 2,409 female students. Inaddition, 295 apartments are available for married students, single parents andgraduate students in E. S. King Village, and 15 University-owned fraternity andsorority houses accommodate 570 student members.

RESIDENCE HALLS
The residence halls are operated to provide opportunities, through a variety ofgroup living experiences, which complement and expand the students’ educa-tional experiences. Each hall is staffed with selected graduate and undergradu—ate students who report directly to professionally trained members of theDepartment of Housing and Residence Life. Staffmembers are available to helpstudents initiate programs and activities and to advise and assist residents asneeded.The residence halls are grouped into three areas East, Central and WestCampus—with each of the areas providing laundry facilities, convenience storesand recreational grass areas for sports. Living arrangements in the halls varyand include buildings with suites of four or five rooms that share a bath andbuildings with rooms opening onto a center corridor. Opportunities for eithersingle gender or coeducational living arrangements are available. Rooms arefurnished with a desk, chair, dresser, bed and mattress, small closet, and wastebasket for each student, but students must provide bed linen, pillows, and towels.Eligibility. To be eligible for University housing one must enroll as a regularfull-time student (an undergraduate must carry a minimum of 12 credit hoursper semester).
NCSU guarantees on-campus housing for the first year to all new freshmen.During the second semester of the freshman year, all resident freshmen partici-pate in a Random Selection Process which determines housing eligibility forsubsequent years. Students selected during this process are guaranteed housingfor their remaining three years. Other upperclass students, including graduate,transfer, and readmitted students are not guaranteed campus housing, but arehoused on a space available basis.
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Room (‘osts and Reservations. The room cost for 1992 1993 was $725 persemester for main<campus double rooms; this rate is subject to change on anannual basis.Cancellation of Housing. Cancellation of housing applications must be madein u‘riling as follows:a. in person at the Housing Assignments Office. Department of Housing andResidence Life, 1112 Pullen Hall. Monday through Friday between 8:00a.m. and 5:00 p.m.; orb. by mail addressed to the Housing Assignments Office. Department ofHousing and Residence Life, Box 7315, NCSU, Raleigh, North Carolina27695—7315.The effective date of cancellation is the date notification is received by theHousing Assignments Office or the date the room is vacated. whichever is later.
APARTMENTS FOR MARRIED STUDENTS, SINGLE PARENTS,AND GRADUATE STUDENTS
The University operates 295 apartments in E. S. King Village for students withfamilies, single parents and graduate students. The 1992 1993 rental was $240for a studio. $250 for a one bedroom. and $275 for a two bedroom apartmentincluding water only (gas is included in studio units). This rate is subject tochange on an annual basis. Information on availability and applications should berequested from Housing Assignments Office, 1112 Pullen Hall. Department ofHousing and Residence Life. Box 7315. Raleigh. North Carolina 27695 7315.

0FF-CAMPUS HOUSING
Raleigh has a variety of privately owned apartments and houses available forrent to University students. A partial listing is located in the Housing Assignments Office. 1112 Pullen Hall. No listing is published because of the rapidturnover.The University does not operate a trailer parking area; however. privatelyowned parks are available within a reasonable distance of the campus.

FRATERNITIES AND SORORITIES
Twenty of the 25 general college fraternities and four of the eight generalcollege sororities chartered at the University maintain chapter houses. Thirteenof the fraternities and two of the sororities are housed on Fraternity Court, aUniversity-owned project; the remaining fraternities and sororities are locatedthroughout the immediate community.Rental fees vary in fraternity and sorority houses depending on the individualchapter, but are approximately the same as the residence hall rates.
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Academic Policies and
Procedures
ACADEMIC ADVISING
Every regularly enrolled student is assigned for academic advising to a facultymember who is normally a member of the department which is, or is most likely

to become. the student’s major department.
Responsibilities of the Student
Students have the primary responsibility for planning their individual programs and meeting graduation requirements. This involves: (1) keeping up todate with University, school, and departmental curricular requirementsthrough materials available from the faculty advisers or departmental coordina-tor of advising; (2) keeping informed of academic deadlines and changes inacademic policies; and (3) consulting with the faculty adviser or departmentalcoordinator of advising during each registration period, following notification ofacademic warning status, and at other times as needed.

Responsibilities of the Faculty Adviser
Although students have the primary responsibility for planning their pro-grams, faculty advisers are expected to: (1) be available for conferences atappropriate times and places about which their advisees have been informed: (2)provide accurate information about academic regulations and procedures,course prerequisites, and graduation requirements; (3) assist students in plan-ning academic programs suited to their interests and abilities and their careerobjectives; (4) discuss with their advisees appropriate course choices in fulfillingcurriculum requirements as well as possible consequences of various alternativecourse choices: (5) inform their advisees when the advisee’s proposed courseselections conflict with University academic or curricular regulations; (6) assistadvisees with following proper procedures for such things as exceptions to thecourse drop deadlines, auditing a course before or after taking it for credit,taking a course under the credit by examination policy, registering for 19 or morecredit hours, registering for CRC interinstitutiona] courses. or repeating a coursepreviously passed; (7) refer their advisees for special testing or counseling asneeded; and (8) assist their advisees in considering the appropriateness of academic adjustments where these become necessary in cases of serious injury orillness.

Responsibilities of the Coordinator of Advising
Each college or department has a coordinator of advising who is responsiblefor: (1) assigning, training, and supervising faculty advisers; (2) providing up todate, printed course and curriculum information for advisers and students: (3)reassigning to another adviser any student who so requests; and (4) assisting anystudent who wants to major in the coordinator’s area of study but is ineligible at



the time to transfer into it. Students in this category keep their adviser in thedepartment in which they are enrolled but consult additionally with the coordinator of advising for the department offering the curriculum in which they wishto enroll. Whenever appropriate, the coordinator will advise students that theyshould consider alternative curricula.
CLASSIFICATION OF STUDENTS
Regular undergraduate degree students are classified at the beginning of eachsemester and summer session. The required number of hours of each classifica-tion is:
('lussz'fz'ralfmi Semester Hours of Earned CreditFreshman (FR) Fewer than 28Sophomore (SO) 28 or more, but fewer than 60
Junior (JR) 60 or more. but fewer than 92Senior (SR) 92 or more
Agricultural Institute students are designated as first (01) year if they have

earned fewer than 28 semester credits and second (02) year ifthey have earned 28or more semester credits.Unclassified Students (UN) are those working for college credit but notenrolled in a degree-granting program. Admission as an unclassified studentrequires the recommendation of the dean of the school in which the studentwishes to enroll. Unclassified students must meet the same entrance require—ments as regular degree students and must meet the same academic require-ments to continue. If, at a later date, unclassified students wish to change toregular degree status, their credits will be evaluated in terms of the require-
ments of their intended curriculum.The Special Student (SP) classification includes Undergraduate Studies and
Post Baccalaureate Studies students:(1) Undergraduate Studies (UGS) students are United States citizens whohave not obtained a baccalaureate degree and who take courses but who

are not currently admitted to a degree program. To be eligible to register asa UGS student, a person should either: (a) have acquired a high schooldiploma or a GED certificate; not have been suspended from any college or
university (including NCSU) within the last three years: and not be adegree candidate at NCSU; or (b) be a high school student who has been
recommended by his/her school and approved by the Undergraduate
Admissions Office to take lower level courses. Visiting summer sessionsstudents and visiting interinstitutional students do not necessarily have to
meet the above criteria.(2) Post-Baccalaureate Studies (PBS) students are United States citizenswho take courses beyond the baccalaureate degree but who are not cur—
rently admitted to a degree program. This classification is closed to inter—national students with the following exceptions: (a) spouses of regularly
enrolled NCSU degree students; or (b) students enrolled in special pro-grams such as AID, FAO, etc., who are approved in advance by the Inter-
national Student Office and the Graduate School.
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All UGS and PBS students must register through the Office of Adult Credit
Programs & Summer Sessions which is located in the Jane S. McKimmon Center
for Extension and Continuing Education. Personsfound eligible to study as UGS
or PBS students are not to assume that they have receiredformal admission to the
University as either undergraduate or graduate degree candidates. To become a
degree candidate, formal application must be made through the Undergraduate
Admissions Office or the Graduate School.The maximum course load for all UGS and PBS students is two courses plus
one physical education course each semester or summer session. They may enroll
in any course offered by the University, provided they have satisfied any required
prerequisites and space is available. The academic standards applicable to
undergraduate degree candidates at the University, including the Suspension
Policy, apply to UGS and PBS students.
SEMESTER COURSE LOAD
For undergraduate degree students the maximum course load is 21 credit

hours a semester and two courses plus PE in a summer session. To carry more
than the maximum, students must obtain the approval of their academic adviser
and of their dean. Undergraduate students who propose to register for 19 or morecredit hours a semester must obtain approval from their academic adviser.
Students with a GPA of less than 2.0 are advised to carry no more than 16 credit
hours a semester.
For Undergraduate Studies (UGS) and Post—Baccalaureate Studies (PBS)

students the maximum course load is two courses plus PE in a regular semester
or summer session. Exceptions must be approved by the Admissions Office for
UGS students and by the Registrar for PBS students.
The minimum course load for full—time undergraduate degree students is 12

credit hours, except in their final semester when a lesser number may be taken ifthat is all the student needs to fulfill the requirements for a degree. In all cases, to
receive financial aid a student must meet the minimum course load requirements
of the appropriate funding agency.The number ofhoursfor which a student is officially enrolled is that number in
which the student is enrolled for credit at the end of the second wee/c of classes (it .,
the last day to withdraw or drop a course with a refund).
GRADING SYSTEM

(Definition of Letter Grades and Grade Points)
Grade Definition Grade Pain/s Per ('redil Hour
A Excellent 4
B Good 3
C Satisfactory (“Passing” for graduatestudents) 2
D Marginal 1

Failing O
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(Tl/4 following arm/(s arc not usu/ in thr caleulnlion ofgrm/e point antrages.)
Satisfactory ((‘redit only and certain other courses)(l Unsatisfactory ((‘redit only and certain other courses)

('Ii’ (‘reilit by Examination or Advanced Placement[N IncompleteLA Temporarily LateA t' AuditNli’ No Recognition Given for AuditW Withdrawal or Late Drop
Explanation of Letter Grades
D Marginal. This grade will be used to recognize that a student’s performancewas marginal but clearly better than that of students who receive an F.
F Failing. This grade will be used to indicate that the student has failed thecourse.
UfiUnsatisfactory. This grade is used to indicate that the student is not to
receive credit for a credit-only or other course for which the passing grade would
be S (Suttsfczctwg1).
CR—Credit. This grade is used by the registrar to indicate course credit
received by examination or advanced placement as certified by appropriate
departments or schools. This grade shall be awarded only when the advanced
placement testing indicates that the quality of the student’s work in the course
would have been expected to be of C or higher level.
IN—Incomplete. This is a temporary grade. At the discretion of the instructor.
students may be given an IN grade for work not completed because of a serious
interruption in their work not caused by their own negligence. An [N must not be
used. how: m r. as a substitute for an when the students performance in the course
is dcseri'ing ofan F. An [N is only appropriate when the student's record in the
course is such that the successful completion ofparticula r assign men ts. projects, or
tests missed as a result ofa documented serious erent would enable that student to
pass the course. Only work missed may be averaged into the grades already
recorded for that student.An IN grade must be made up by the end of the next regular semester (not
including summer sessions) in which the student is enrolled, provided that this
period is not longer than twelve months from the end of the semester or summer
session in which the work was due. In the event that the instructor or department
offering the course is not able to provide a student with the opportunity to 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 student and the Department of
Registration and Records of the date 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
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extended deadline authorized by the instructor or department offering thecourse and recorded by the Department of Registration and Records will automatically become a Failing (F) grade and will count as a course attempted.Students must not register again for any courses in which they have IN grades:such registration does not remove IN grades, and the completion of the course onthe second occasion will automatically result in an for the incomplete course.
LA—Temporarily Late. The LA is an emergency symbol to be used only whengrades cannot be reported by the teaching department or the professor on time.The LA differs from the IN grade in that the student receiving the LA hascompleted the work of the course including the examination.
AU—Audit. This is used to indicate that a student has successfully audited a
course by attending class regularly and completing the instructor’s requirements.
NR No Recognition Given for Audit. This grade is given if the instructor
concludes that the auditor has gained little from the course due to poor attendance or failure to fulfill the instructor’s requirements.
W—Withdrawal or Late Drop. The W will be used to indicate on all students’
academic records all courses for which they have received official approval todrop or from which they have received official approval to withdraw after thedeadlines for dropping 100- through 400—level or 500— and 600 level courses.
GRADE POINT AVERAGE
The number of credit hours attempted in a semester or summer session (forwhich grades of A, B, C, D, or F are received) is divided into the total number ofgrade points earned to arrive at the Grade Point Average (GPA). The Grade PointAverage will be calculated to three decimal points.For example, if a student takes 16 credit hours, earning an A in two 3 creditcourses, a B in one 8 credit course. and a B in one 2 credit course, a C in a 3 creditcourse, and an F in a 2 credit course, the grade point average would be:

6 (credits of A) x 4 (grade points per credit hour) 245 (credits of B) x 3 (grade points per credit hour) 153 (credits of C) x 2 (grade points per credit hour) 62 (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 credithours attempted (16) equals the grade point average. in this case 2.813.
ACADEMIC HONORS
High ranking students in their freshman year are eligible for membership inPhi Eta Sigma and Alpha Lambda Delta. Both of these national scholastichonoraries require a 3.5 semester grade point average or better during the first

semester or a cumulative average of 3.5 for both semesters during the freshman
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year. Juniors ranking in the top three percentof their class, seniors ranking in thetop sixth of their class and outstanding graduate students are eligible for electionto membership in Phi Kappa Phi, a national scholastic honor society.
Semester Dean's List—A full—time undergraduate student who earns asemester average of 3.5 or better on 12 to 14 hours of course work for which gradepoints are earned or a semester average of 3.25 or better on 15 or more hours ofcourse work for which grade points are earned shall be placed on the Dean's Listfor that semester.Students are not eligible for the Dean’s List in any semester in which theyreceive an N(‘ or IN grade. When IN grades are resolved, however, students whoare otherwise eligible shall be added retroactively to the Dean’s List for thatsemester. Dean’s List recognition shall be noted on the student’s semester gradereport and permanent academic record.
Graduation with Honors—Undergraduate degree honor designations are:Cum Laude for GPA 3.25 through 3.499Magna Cum 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 atleast two semesters and at least 30 credit hours at NCSU.
Valedictorian, Salutatorian, and Highest Ranking Scholar in a College——To be eligible for consideration as valedictorian, salutatorian. or highest rankingscholar in a college. an undergraduate student must have received at least 100academic credits at NCSU (including credit by examination. advanced place-ment credit. and S U courses.) These 100 credits may include no more than 20transfer credits through programs officially sponsored by NCSU. Specifically,these programs are Cooperating Raleigh Colleges. National Student Exchange.International Student Exchange. NCSU sponsored study abroad programs. andthe affiliated hospital programs in Medical Technology.All students whose accumulated grade point averages, based on all coursesattempted at NCSU. make them eligible for one of these honors shall be sorecognized. 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 berecognized.

GRADE REPORTS
At the end of each semester or summer session. Registration and Records issues

a grade report showing all grades earned during that grading period. as well asthe record of all previous work taken at this University.Address Information—As part of the registration process students will beasked to verify and/or complete an address form giving a mailing address to
which grade reports and other University correspondence will be mailed. Students have the choice of having their grade reports sent either to their parents orguardians. or directly to themselves.
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Change of Name or Address—It is the student’s responsibility to informRegistration and Records of any changes in name or address. Failure to do thismay prevent prompt delivery of important University correspondence. Newsstories about Dean’s List students are sent to North Carolina newspapers basedon hometown information furnished by Registration and Records.
ACADEMIC SUSPENSION POLICIES
A. Suspension Policy for students enrolled prior to 1990 summer sessions.
All undergraduate students. including Lifelong Education students. who wereenrolled in NCSU at any time prior to the 1990 summer sessions, will be subject to

the Suspension Policy setforth belou'. until the 1994fall semester. Beginning withthe 1994 fall semester, all undergraduate students will be subject to the Suspension
Policy stated subsequently under B.At the end of any regular semester or summer session a notice of “AcademicWarning” shall be placed on the grade report of any undergraduate student whois not suspended at that time but whose cumulative grade point average for
courses taken at NCSU is less than 2.0.Academic Warning I shall mean that a student’s cumulative grade point
average at NCSU is below the 2.0 minimum required for graduation but greaterthan that which would result in Academic Warning II on the graduated gradepoint average suspension policy.Academic Warning 11 shall mean that a student’s cumulative grade point
average at NCSU is below the minimum required for retention under the nextstep in the graduated grade point average suspension policy.Suspension. All undergraduate students in any classification must maintain agrade point average which will assure that they are making progress toward the
2.0 grade point average minimum requirement for graduation. Students will besuspended at the end of any regular semester in which they do not meet the
minimum required cumulative grade point average on all courses taken atNCSU according to the following graduated schedule:

Credit hours attempted at Minimum required cumulativeNCSU plus credit grade point average on allhours transferred courses taken at NCSU1 27 No requirement28 59 1.2560 91 1.5592 123 1.75124 or more 1.95
Students whose hours attempted at NCSU plus transferred hours total 160 or

more will not be permitted to register for courses in a subsequent regularsemester until their academic record has been reviewed by their college dean inconsultation with their major department or program. Students who in thejudgment of their college dean are making appropriate progress toward thefulfillment of their degree requirements may be authorized to continue for anadditional semester without conditions or with conditions specified in writing.
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Authorization for these students to continue to register in subsequent semestersmay be made by the college dean following similar reviews.The preceding statements notwithstanding, students shall not be suspended atthe end of their first regular semester at NCSU.Suspended students who are attending a summer session for the purpose ofimproving their academic standing in order to regain eligibility for readmissionto NCSU will have their suspension continued unless their performance in that
summer session is sufficient to make them eligible for automatic readmission. Astudent who is not in a suspended status prior to a summer session will not be
suspended because of performance in that summer session.
B. Suspension Policy for students enrolled for the first time in the 1990 summer
sessions or thereafter. Beginning with the 1994 fall semester. this policy will be
in effect for all students.
All unduyrmlnutt students. including Lifelong Education students. who enrollin NCSU/or the first timi in tht 1.9.90 sum mer sessions or thereafter will be subjectto the Snspr nsion Policy srtforth below. Beginning with the 1994fall semester. allnndergradnati students. regardless of when theyfirst enrolled in NCSU, will besnbjrct to this policy:At the end of any regular semester or summer session a notice of “AcademicWarning" shall be placed on the grade report of any undergraduate student who

is not suspended at that time but whose cumulative GPA for courses taken atNCSU is less than 2.0.Academic Warning I shall mean that a student’s cumulative GPA at NCSU isless than 2.0 butgreater than that which would result in Academic Warning II on
the graduated retention schedule. Academic Warning I shall be assigned to thosestudents who have:

1-35 credit hours attempted with a cumulative GPA greater than or
equal to 1.6 but less than 2.036 47 credit hours attempted with a cumulative GPA greater than orequal to 1.7 but less than 2.048 59 credit hours attempted with a cumulative GPA greater than orequal to 1.8 but less than 2.060-71 credit hours attempted with a cumulative GPA greater than orequal to 1.9 but less than 2.0

Academic Warning 11 shall mean that a student’s cumulative GPA at NCSU
is below the minimum required for continuation under the next step in thegraduated retention schedule. It shall be assigned to those students who have:

1-35 credit hours attempted with a cumulative GPA greater than orequal to 1.5 but less than 1.636-47 credit hours attempted with a cumulative GPA greater than orequal to 1.6 but less than 1.748 59 credit hours attempted with a cumulative GPA greater than orequal to 1.7 but less than 1.8
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60-71 credit hours attempted with a cumulative GPA greater than orequal to 1.8 but less than 1.972 83 credit hours attempted with a cumulative GPA greater than orequal to 1.9 but less than 2.0
The minimum eligibility standard for continued enrollment for any undergraduate student is defined as maintaining the required grade point average(GPA) for the number of credit hours attempted at NCSU plus transferred credit

hours according to the following retention schedule:
Minimum cumulative GPACredit hours attempted plus required on all coursestransferred credit hours taken at NCSU1—35 hours 1.536-47 hours 1.648—59 hours 1.760-71 hours 1.872-83 hours 1.9more than 83 hours 2.0

“Probation" will be assigned to those students who fail to achieve the mini-mum cumulative GPA required under the retention schedule. Students on proba-tion will be allowed to enroll for one additional regular semester for the purpose
of achieving the minimum cumulative GPA as required under the retentionschedule. Students on probation are not considered to be in good academicstanding.Probation signifies that serious deficiencies are present in a student’s academicperformance. Students on probation or Academic Warning II will be required tohave their academic records reviewed by their departmental academic adviserand the associate dean in their respective colleges before the end of the secondweek of the probation semester.Suspension will be assigned to those students who fail to achieve the minimumcumulative GPA required under the retention schedule following a semester onprobation.Suspended students who are attending a summer session for the purpose ofimproving their academic standing in order to regain eligibility for readmission
to NCSU will have their suspension continued unless their performance in thatsummer session is sufficient to make them eligible for automatic readmission.

Students will not be suspended at the end ofa summer session nor at the end oftheir first regular semester nor until they have attempted 12 or more credit hoursat NCSU.
Note: ”Credit hours attempted ” in th is policy means fhr total credit hours (1 tlemptm/at NCS U plus transferred credit hours from other institutions.
WITHDRAWAL FROM THE UNIVERSITY
An official withdrawal means that a student is allowed to drop, without aca—demic penalty. all ofthe courses for which he/she is registered in agiven semesteror summer session. For each semester, the official academic calendar indicates
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the dates for withdrawing with a refund (less a registration fee) and for withdrawing without academic penalty. After the refund deadline, prorated refundswill only be authorized by the Fee Appeals Committee for medical or unusualhardship cases. After the official withdrawal period, withdrawals without academic penalty are granted only for unforeseeable. unavoidable, and exceptionalgrounds.The student’s record will show the date of withdrawal followed by a list of theregistered courses marked with a “W". but academic grades and quality pointsare not recorded. Undergraduate degree candidates and unclassified studentsinitiate the official withdrawal process with the Counseling Center. 2000 HarrisHall. Lifelong Education (UGS and PBS) students initiate their withdrawalprocess with the Office of Adult Credit Programs & Summer Sessions. 145McKimmon Center.Notification of or approval by a degree student’s dean may be required for awithdrawal within the official period. In cases of withdrawals granted for hard—ship reasons. the dean’s approval. and in some cases, approval of the advisorand or coordinator of advising is required. Cases of withdrawals granted formedical or emotional reason must be approved by the Counseling Center afterevaluation of available documentation or the special situation.Parental approval to withdraw may be required for single students who areunder eighteen. Withdrawal during a semester does not constitute a break inresidency if the student returns the semester immediately following. In cases
where a student has obligations to the University for such matters as housing.meal plan. and financial aid. the withdrawal will not be processed by Registration and Records until the student has officially cleared the obligations. It ishighly recommended that students considering withdrawal consult their facultyadvisor or departmental coordinator of—advising before initiating the with-drawal process.
READMISSION 0F FORMER OR SUSPENDED DEGREE STUDENTS
A Former Degree Student Returning is one who was not in attendance at allduring the fall or spring semester prior to applying for readmission. All formerdegree students returning. both graduates and undergraduates, must apply forreadmission to the Department of Registration and Records. NCSU. Box 7313.Raleigh, North Carolina 27695 7313. Readmission applications should be sub

mitted as soon as possible but no later than 30 days prior to the date of desiredenrollment. Former students returning should be aware that enrollment restric—tions may be imposed at any time which may affect their readmission. A studentwho received a bachelor’s degree must (a) apply for admission to the GraduateSchool; or (b) register as a Post Baccalaureate Studies (PBS) student through theOffice of Adult Credit Programs & Summer Sessions: or (c) apply for readmis-sion as a candidate for a second bachelor’s degree or for a professional degree oras an undergraduate Unclassified Student. Registration alone is not sufficient toenable the student to be readmitted.
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Readmission of Former Degree Students
Students who were eligible to continue at NCSU at the time of their leaving are

eligible to be readmitted to their former program provided they have a grade
point average of 2.0 on all courses taken at NCSU and provided there is spaceavailable.Students who were eligible to continue at NCSU at the time of their leaving and
who have a grade point average of less than 2.0 on all courses taken at NCSU maybe determined to be eligible for readmission through one of the followingprocedures:a. Students whose grade point average on all courses taken at NCSU is lessthan 2.0 but greater than that required for continuation under the next step

in the graduated suspension policy are on Academic Warning I. Applicationfor readmission from former students who are or would be on AcademicWarning I will be reviewed.b. Students whose grade point average on all courses taken at NCSU is lessthan that required for continuation under the next step in the graduatedsuspension policy but who are not suspended are on Academic Warning 11.Applications for readmission from former students who are or would be onAcademic Warning II will be reviewed.
c. Former students whose grade point average on all courses taken at NCSU issuch that they were or would have been suspended will have their applica-tions for readmission reviewed by the University Admissions Committee. Ifreadmitted, their academic status will be Academic Warning 11.
Former students whose hours attempted at NCSU plus transferred hours total

160 or more will have their application for readmission reviewed in consultationwith the student’s dean. If readmitted. they will be notified of any applicableconditions with regard to their making appropriate progress toward fulfillment
of degree requirements.
Readmission of Suspended Students

a. Automatic Readmission. Students who are academically suspended may do
one or both of the following: (1) attend any number of summer sessions atNCSU; (2) enroll in NCSU courses through Independent Studies (formerlycalled correspondence courses); (3) enroll in NCSU Courses via Cable or
Courses via Videocassette.Note: Courses taken at an institution other than NCSU or offered by sormother institution through Independent Studies do not offer! (1 student's suspen-
sion status at NCSU.When by one or more of these methods a suspended student has improved
his or her academic standing to the extent that the student is no longeracademically suspended, that student becomes automatically eligible for
readmission to a regular semester and no letter of appeal to the UniversityAdmissions Committee by the student is necessary.
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b. Appeal to Hit University Admissions Committee. A student who is academi-cally suspended, who is ineligible for automatic readmission as describedabove, and who feels that extenuating circumstances contributed to thatsuspension. may appeal to the University Admissions Committee for read»mission to a regular semester. A letter must be written to the Committeestating:1. the reasons for former academic difficulty with an explanation of ex—tenuating circumstances;2. why the student believes he or she can now successfully meet all degree
requirements within a reasonable length of time:3. the summer sessions, Independent Studies, or NCSU off campus coursesthat have been completed: and4. the address and telephone number to be used for notification of theAdmissions Committee’s decision.Nott: The Admissions Comm ittu will not act on the appeal of any studenteurrtntly inrolltd in any summer session, Independent Studies, or off-

campus eonrst, Suspended students whose hours attempted at NCSU plustransferred hours are equal to or greater than 160 must be recommended bythi i r dea )lsfor eontin nation or readmission before the Admissions Committee
will review an appeal.
The letter should be mailed to: Department of Registration and Records.Attention: Admissions Committee, North Carolina State University, Box

7313, Raleigh, North Carolina 27695 7313. The letter must reach theDepartment of Registration and Records by the following deadlines:1. no later than two weeks before the first day ofclasses for the fall semesterfor students who did not attend summer school or who attended firstsummer session only;2. no later than one week before the first day of classes for the fall semester
for students who attended second summer session: and3. no later than one week before the first day of classes for the springsemester.Note : The Admissions Committee meets prior to thefirst day of classes. Allmaterial must be received in accordance with the above dates.

. Appeal to the University Admissions Committee by Students Who Hare Not
Been Enrolled at NCSUfor Three or More Yea rs (Contractual Readm ission)After not being enrolled at NCSU (excluding summer sessions. Inde-
pendent Studies. and NCSU off-campus courses) for a continuous three-year
period or longer, a student whose former academic record at NCSU was
such that he or she was suspended or would have been suspended or placedon Academic Warning 11 under current policies may petition the University
Admissions 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 of the three ormore intervening years, evidence of motivation and achievement based on
any academic work done during those three or more years. and a supporting
letter from the department offering the curriculum into which the student
requests admission. This letter must contain a proposed plan of study agreed



to and signed by the student, the department head. and the dean. If thecurriculum into which the student requests admission is different from thatin which the student was last enrolled. the petition to the Admissions Committee must also be accompanied by a Curriculum Change Form approvedby the accepting dean.If a contractual readmission is approved, the following conditions willapply:1. The student’s entire academic record at NCSU will be recorded on anysubsequent transcript, including a GPA on all work attempted at NCSU;2. For courses attempted prior to readmission, only work of “C” or betterwill count toward fulfilling graduation requirements, providing thatsuch courses meet current curriculum requirements;3. For purposes of suspension and graduation, a second GPA will be calculated based only on courses that are attempted after readmission. Totalhours for graduation and suspension will be based on all work at NCSUafter readmission plus former work of C or better that is acceptable to thedepartment plus hours transferred from other institutions;4. The student must maintain an overall GPA of 2.0 or better on all coursesattempted after readmission;5. Students who fail to achieve an overall GPA of 2.0 required in #4 abovewill lose their contractual readmission status. Their status for subsequent work as a degree student at NCSU shall be determined on the basisoftotal hours attempted at NCSU plus transferred hours, and their GPAcalculated using all courses attempted at NCSU; and6. A student may be readmitted under this option only once
Intra—Campus Transfers (curriculum change)
A former student returning who desires a change of curriculum must have hisor her records transferred to the new college and submit a properly validatedCurriculum Change Form to the Department of Registration and Records. 1000Harris Hall, before readmission can be processed.

TRANSFER CREDIT
Transcripts of college course credit for new transfer students and for NCSUstudents who have taken course work at another institution are evaluated by thedean of the appropriate school to determine how the work applies toward fulfilling the graduation requirements of each student’s intended curriculum.Students admitted to an NCSU undergraduate degree program who wish totake courses at another institution must obtain prior endorsement from theiracademic department and prior written approval from their school dean in orderto insure that the transfer credits will apply toward fulfilling specific graduationrequirements.Transfer credit is not recorded on former students' permanent records untilafter they have been readmitted and have reenrolled.
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REPEA'I‘ING COURSES
Students who repeat a course, regardless of the grade previously made, willhave both grades counted in their cumulative Grade Point Average, except asindicated below. Undergraduate students may be allowed as many semesterhours as are appropriate in the departmental curriculum for courses that: (1) aretitled seminar, special problems. special topics, independentstudies, or research(usually numbered 490 499 or 590 599); and (2) cover topics different from thosestudied when the courses were previously taken. Unless a course satisfies one orthe other of the above conditions, the semester hours will be counted only oncetoward the number of hours required for graduation even though students repeatand pass the course both times.The adviser's approval is required for students to repeat any course previouslypassed with a C; no approval can be given for a grade of A or B. Nor will it begiven when: (1) students wish to repeat a lower division course that they havepassed with a grade of C or better after having successfully completed anadvanced course covering the same material; (2) students wish to repeat a lowerlevel course that they have passed with a C or better which is a prerequisite for anadvanced course that they had already successfully completed; (3) students wishto take an introductory course after they have successfully completed anadvanced course dealing with similar material: or (4) students wish to repeat acourse in which they have an outstanding grade of IN.Students must not register again for any courses in which they have IN grades.Such registration does not remove IN grades, and the completion ofthe course onthe second occasion will automatically result in an for the incomplete course.For information, contact the Department of Registration and Records. 1000Harris. (919) 515—2572.

REPEATING COURSES WITHOUT PENALTY
A student is eligible to repeat without penalty a maximum of three courses (butnot more than 12 credit hours) at the 100- and or ZOO-level provided all of the

following criteria have been satisfied: (1) each course to be repeated was com-pleted for the first time in the 1984 fall semester or during any regular semesteror summer session thereafter at NCSU: (2) the student received a grade of D orNC on each course to be repeated: (3) a student may not repeat without penaltya lower division course after having successfully completed an advanced coursedealing with the same subject matter: (4) The student can receive the benefits ofthis policy only once for each course repeated: and (5) the repeat without penalty
policy will not change the student's recorded grade point average for the semes-ter in which the course was originally taken. however. it does affect the student’scumulative grade point average. Repeating a course does not retroactively cha nge
the probationary status.T0 repeat a course without penalty under this policy means that an eligiblestudent who completes for the second time a 100 or ZOO-level NCSU course mayhave the grade points and the credit hours attempted and earned on the first
completion of the course removed from the calculation of his or her cumulativeGPA and from the calculation of the total hours attempted under the provisions of
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the suspension policy. This policy applies only to courses graded A, B, C, D, or
NC on both the first and second completions.Note: student’s grade point average that is modified as a result of a course
repeat without penalty action may not be the grade point average recognized by
other institutions. Students who intend to apply for admission to another institu
tion for graduate, professional, or continuing undergraduate studies are encou r
aged to inquire about each institution’s method for calculating a prospective stu
dent’s grade point average.For additional information, contact the Department of Registration and
Records, 1000 Harris Hall, (919) 515-2572.
CREDIT BY EXAMINATION
Undergraduate students currently registered at NCSU (degree, unclassified.or lifelong education) may request an examination for course credit in a course

whether enrolled in that course or not, under the conditions described below.
Students must initiate a request with their adviser (except when a teachingdepartment awards credit based upon group testing for placement purposes).Should the adviser approve, the student must arrange for the examination with
the department offering the course. The department may administer the examination in any manner pertinent to the materials of the course. Departments are
encouraged to offer credit by examination in all courses but have the prerogativeof excluding certain courses which are demonstrably unsuited for credit byexamination.The academic standards for credit by examination will be commensurate withthe academic standards for the course. If a student’s performance on the exami-nation is judged to be of C or higher quality, the department will notify the
Department of Registration and Records on a Grade Change Report that thestudent has received Credit by Examination for the course. The Department ofRegistration and Records will enter the appropriate number of credit hours onthe student’s permanent academic record. Credits earned 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 exami
nation to a student’s permanent academic record only if that student is currentlyregistered at NCSU. However, if the course credit by examination would enable
a student to complete the requirements for a degree, that student would not haveto be registered in order to receive the credit.If a student fails to achieve C or higher quality work on an attempted credit byexamination, no action is required other than the department’s notifying the
student. However, that student is not eligible for another such examination in thesame course.Once a student has failed a course or has completed for credit or audit morethan fifty percent of a course, the student may not attempt credit by examination
for that course. Under unusual circumstances, exceptions may be made upon thewritten recommendation of the student’s adviser and the approval of the depart-ment offering the course. A student who receives credit by examination in acourse in which that student is currently enrolled must officially drop that courseno later than mid-semester.
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CREDIT BY EXAMINATION THROUGH INDEPENDENT STUDIES
Persons who are not currently enrolled on campus and who have gainedthrough study or experience, knowledge of the content of undergraduate creditcourses offered through Independent Studies may (with the approval of theIndependent Studies staff and the academic department offering a course)receive credit for that course by special examination. Students may requestapproval to attempt credit by examination by completing and submitting a formavailable from Independent Studies. The University of North Carolina, Box1020. The Friday Center. Chapel Hill. North Carolina 275991020. (919)962-1107.Currently enrolled students are noteligible for creditby examination throughIndependent Studies. These students should go directly to the appropriate aca—demic department to request credit by examination under the regular procedures in effect on campus.

CREDIT-ONLY OPTION FOR FREE ELECTIVE COURSES
Each undergraduate student has the option to count toward graduationrequirements a maximum of 12 semester hours in the category of credit-onlycourses (exclusive of courses authorized to be graded on Satisfactory Unsatisfactory basis). The student may select as credit-only any course offered by theUniversity except those in Military Science and Aerospace Studies. Selectedcourse must be included under the free elective category of the specified curricu—lum 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 (satis-factory grade for credit-only course and given when course work is equivalent to

C or better) or U (no-credit grade for credit-only course). The grade for a creditonly course will have no effect 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 eligz'bz'lityfor the Semester Dean's List.
u'h {eh rtqu ires either tu'elre hours orflfteen hours of course workfor which gradepoints are earned.Lifelong Education students may take on a credit-only basis any course for
which they satisfy prerequisites.
AUDITS (UNDERGRADUATE)
Students wishing to audit a course before or after taking it for credit must have

the approval of their adviser and of the department offering the course. Auditorsare expected to attend class regularly. The degree to which an auditor mustparticipate in class beyond regular attendance is optional with the instructor:any such requirements should be clearly explained in writing to the auditor at
the beginning of the semester. Should the instructor conclude that poor attend—ance has resulted in an auditor’s gaining little from the course, the instructor
should mark NR (no recognition given for an audit) on the final grade report.Students who have taken a course for audit may, with their adviser’s approval
enroll in the course for credit during a subsequent semester or summer session.
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For tuition cost purposes, audits are treated as full credit value. For all other
purposes, hours of audit do not count in calculating undergraduate course loads.Note: Veteran’s benefits are governed by Veterans Administration regulationconcerning audits. Public Law 94-502 {G.l. Bill) and Public Law 61; (sons anddaughters of deceased or disabled veterans) consider only courses being taken forcredit when determining a student’s load for benefit purposes. For information,contact the Veterans Affairs Office, 1000 Harris Hall. (919) 515 3048.
INTRA-CAMPUS TRANSFERS
Undergraduate students wishing to change from one curriculum to anothermust report to the dean’s office of the college offering the curriculum in which

entrance is desired and request acceptance into the new college or curriculum.A student who has attempted fewer than twelve credit hours at NCSU may
transfer to another curriculum prorided that student meets the admissionrequirements of the intended new curriculum. A student who has attempted twelveor more credit hours at NCSU may transfer to another curriculum prorided thatstudent is eligible to do so under the intra—campus transfer policy which pertains tothe intended curriculum.If acceptance is approved. a Curriculum Change Form will be issued, bearingthe signature of the accepting dean. If the former curriculum was in a different
college, the Curriculum Change Form should be submitted for the signature ofthe releasing dean with the request that all records be transferred to the new
college and department. From the standpoint of advising, registration, andadding and dropping courses, the student is considered to be in the new curriculum as soon as the Curriculum Change Form is completed and filed with theDepartment of Registration and Records and the records ofthe student have beentransferred to the new department.

Code of Student Conduct
All students who enroll at NCSU are required to adhere to the Code of StudentConduct. This code . . . “sets out the kind of behavior that disrupts and inhibits thenormal functioning of the University, and what action it will take to protect thecommunity from such disruption.” Academic and Non-Academic Misconduct.both on and off campus are addressed in the Code. Students charged and foundguilty of violating the Code of Student Conduct will receive sanctions that mayrange from an oral reprimand to expulsion from the University.

Student Services
ACCIDENT AND HEALTH INSURANCE
The University offers students an accident and health insurance program. Theinsurance covers the surgical, accident, and hospital needs of participating stu-dents as a supplement to the Student Health Service. Each year complete infor-mation is available to students at the start of the fall semester.
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CAREER PLANNING AND PLACEMENT CENTER
The center offers assistance to all students at the University on a year roundbasis. Advice on the relationship of professional goals to various programs ofstudy and assistance in identifying individual aptitudes and abilities affectingcareer potential are available. Students are encouraged to participate in a CareerPlanning Workshop in the freshman or sophomore year.The center coordinates job interviews between students and employer representatives. Seniors are urged to use this placement service for interviewing withpotential employers. The staff also recommends contacts with employers notscheduled to visit the campus.

COUNSELING
The Counseling Center assists individuals in gaining a better understanding ofthemselves. Psychologists, professional counselors, and psychiatrists are avail-able to work with students who desire assistance with concerns such as: choosinga career; academic planning; identifying and overcoming educational difficul-ties: developing greater self—understanding: developing more satisfying personalrelations: and coping with stress or emotional crisis. All counseling is strictlyconfidential.In addition to one-to one and group counseling for individuals and couples,workshops are offered throughout the year in a variety of areas, includingvocational exploration, study skills. anxiety-reduction, and assertive behavior.Counseling services are available without cost to all enrolled NCSU students,and some services are available to prospective students. Appointments may bescheduled by calling (919) 515-2424 or in person at 2000 Harris Hall.

FOOD SERVICE
University Dining, the University’s food service department, has 13 campuslocations to serve students, faculty. and staff. Awarded the Ivy Award by Restaura nt &- Institutions magazine in 1988. University Dining is recognized nationallyfor exciting and innovative concepts in campus dining.The Fountain Dining Hall, located on West Campus serves as the main hub forthe meal-plan program. The Dining Hall offers its patrons an all-you—can eatmenu in a modern, comfortable atmosphere that breaks from the traditional

cafeteria-style service. The Dining Hall is open seven days a week. with brunchand dinner served on weekends. A registered dietician is on staff to assist with
dietary restrictions and to provide nutritional or diet counseling.Meal Plans. Fresh men who live in the residence halls a re required to pa rticipatein one of seven University Dining meal plans. each tailored to meet differentneeds. All seven meal plans are designed with both structure and flexibility. The
structured element of the program is a set number of meals served in an all—you—can-eat fashion in the main Dining Hall. The flexible element is a Cash-Points
system. Part of the meal plan purchase price is directly converted to a non
refundable Cash-Points account that can be used only at University Dininglocations on campus. Cash-Points are a dollar-for—dollar equivalence built into
each meal plan to allow students the flexibility of eating meals away from the
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Dining Hall. The meal program is designed to allow students to chose the numberof structured meals and the amount of flexible Cash-Points.University Dining takes pride in offering quality food and services designedspecifically to meet the wants and needs of students. These seven meal plansprovide students with varied menu choices and the utmost in convenience. Formore information on meal plans contact the AllCampus Office, West Dunn Build-ing, (.919) 515 30.90.
HANDICAPPED STUDENTS
Students requiring special assistance because of visual, hearing, or motorhandicaps should contact Handicapped Student Services, NCSU, Box 7312,2000Harris Hall, Raleigh, North Carolina 27695-7312, (919) 515-7653. Interpreter,

tutorial, notetaker and/or reader services are available by contacting the center.Direct services for all learning disabled students, such as educational counsel
ing and arrangements for appropriate academic support. can also be initiated byHandicapped Student Services.Those students needing special assistance in scheduling courses should makecontact as far as possible in advance of preregistration deadlines.
HEALTH
The University seeks to safeguard the health of the students in every waypossible. The Student Health Service. located in Clark Hall, offers medical careto students on an outpatient basis. The facility is staffed by full time physicians.registered nurses and other medical support personnel.The Health Service is open Monday-Friday for outpatient medical care duringfall and spring semesters (excluding breaks). Patients are seen by appointment.Weekend clinic and hours after 5:00 pm. vary, so students are encouraged to call(919) 515 2563 for operating hours. Only weekday hours are offered duringsummer sessions. Physicians maintain regular office hours Monday—Friday andare on call at other times.All registered students pay a medical fee which covers outpatient professionalservices; i.e., visits to a nurse or physician, routine laboratory procedures andsome medications available in the student pharmacy. There is a nominal chargefor x-rays, some lab tests, allergy injections, prescription medications and specialclinics. Students are responsible for the cost of laboratory tests and x rays whichmust be performed by an off campus agency, medications not available in thestudent pharmacy, and expenses incurred when referred to an off-cam pus physician or hospital.All health and medical information is confidential and is not divulged toanyone without the written consent of the patient.Health Educators offer a variety of information, programs, and services tostudents. Health topics include weight control, alcohol and drug education,stress management, first aid, sexually transmitted diseases, women’s issues. andmore.
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LAUNDRY AND DRY CLEANING
The University operates a laundry and dry cleaning facility on campus atreasonable prices. Branch offices are located in the residence halls for the conven-ience of the students.

LINEN RENTAL PROGRAM
The NCSU Laundry offers a special linen rental package to incoming students.

The Laundry will provide two sheets, three towels, and a crisp pillow case eachweek.Linen Rooms are located in Becton, Bowen, Lee, Owen, Syme, and at the main
Laundry on Yarborough Drive. Throughout the school year, the Linen Rooms inthe residence halls are open five days a week to accommodate student needs for
clean linen.
CLOTHESLINE PROGRAM
The NCSU Laundry and Dry Cleaners also offers the CLOTHESLINE Pro-

gram, which provides wash dry and fold service for 135 pounds of laundry, washand press service for 75 shirts or blouses, and dry cleaning of 15 items persemester. It is a convenient way to keep clothes clean and neat, and payment isonly required once at the beginning of the school year.In addition to bringing laundry to the main facility on Yarborough Drive,
CLOTHESLINE members may drop off and pick up laundry and cleaning at oneof the linen rooms located in the residence halls mentioned above.
NCSU BOOKSTORES
The official campus source for all course books is NCSU Bookstores, consistingof the main store, located on East Dunn Avenue, and the North Campus Shop.

located in the lower level of Erdahl Cloyd Annex of the D. H. Hill Library. At themain store, the book division provides textbooks, fiction, non fiction, technicaland reference titles, publishers' overstock and remainders, college outlines,
paperbacks, book reviews, periodicals, and calendars. The merchandise divisioncarries school supplies, personal computers with accessories and supplies, art
and engineering supplies, greeting cards, health and beauty aids, imprintedsportswear. souvenirs, and convenience items. Special orders are accepted for
books and merchandise. Purchases may be charged by VISA, MasterCard, Dis-cover, or AllCampus Money Card. During the opening of fall and spring semes-ters, the main store is open specified evenings, in addition to each Tuesday
evening and Saturday when classes are in session. North Campus Shop specializes in computer supplies, sale books, magazines, college outlines, greeting cards,
souvenirs, gifts, and convenience items. The entire operation of NCSU Book—stores is completely self—supporting, with its annual surplus transferred to
NCSU Scholarship Fund.
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TRANSPORTATION
All vehicles parking on campus during the hours of 7:30 a.m.—5:00 p.m., Monday through Friday. must display an appropriate NCSU permit. Freshmenresidents and off—campus students living within a one mile radius of campus arenot eligible for campus parking permits. Permits are distributed through ayear-round registration process. As permits become available throughout theyear, they are assigned according to a “wait list.” Transportation alternativesinclude the University’s Wolfline bus service, motorcycles. mopeds, bicycles, andcarpools.Wolfline operates when classes are in session, Monday through Friday. AllWolfline buses travel along designated routes and stop at signed Wolfline busstops. A valid student AllCampus Card is all that is required to ride the bus.Route and schedule brochures are available at D. H. Hill Library, the StudentCenter, NCSU Bookstores. and the Division of Transportation. The citywide busservice, Capital Area Transit (CAT), is available for students living throughoutRaleigh.Bicycling offers an inexpensive alternative. Bicycle registration is requiredand will assist in recovery if the bicycle is lost or stolen. Bicycles may be regis—tered with the Division of Transportation or Public Safety. Residence halls alsoregister bicycles for their residents.For more information on parking and transportation, contact Division ofTransportation, NCSU, Box 7221, Raleigh, North Carolina 27695-7221. (919)515-3424.

Student Activities
The University makes every effort to provide surroundings which are pleasantand conducive to intellectual growth. In addition, a wide variety of athletic,

cultural, and social opportunities are available to students. Through the servicesand activities affiliated with campus life, as well as through extracurricularorganizations and functions, students at NCSU may acquire experience in groupleadership and community living to supplement and enrich their education.
STUDENT GOVERNMENT
Every NCSU student is a member of a community which exercises executive,legislative, and judicial authority in matters of student life. Students have a voice

in government through participation in campus-wide elections of officers, legis—lators, and judiciary members. For more information, contact Student Govern-ment, (919) 515—2797.
CLUBS AND SOCIETIES
Honorary. University-wide honorary societies include Golden Chain, seniorleadership; Thirty and Three, junior leadership; Phi Eta Sigma and Alpha
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Lambda Delta. freshman scholarship: Gamma Beta Phi. scholarship and service;and Phi Kappa Phi. junior. senior, and graduate student scholarship.Professional and Technical Organizations. The colleges and departmentssponsor or supervise a large number of professional and technical societies andclubs. These organizations contribute substantially to students’ professional andsocial growth.Fraternities and Sororities. Fraternities and sororities are included in themany educational programs at NCSU. Fraternal groups provide opportunitiesfor students to develop skills of social interaction, sensitivity to the rights andneeds of others, and leadership and management experience.Twenty—five national general college fraternities have chapters at NCSU. Theyare Alpha (lamma Rho, Alpha Phi Alpha. Delta Chi, Delta Sigma Phi. DeltaUpsilon. FarmHouse. Kappa Alpha, Kappa Alpha Psi, Kappa Sigma, LambdaChi Alpha, Omega Psi Phi. Phi Beta Sigma, Phi Delta Theta, Phi Kappa Tau, PiKappa Alpha, Pi Kappa Phi. Sigma Alpha Epsilon. Sigma Alpha Mu, Sigma Chi,Sigma Nu. Sigma Phi Epsilon, Sigma Pi. Tau Kappa Epsilon, Theta Chi, andTheta Tau.NCSU has ten national general college sororities. They are Alpha Delta Pi,Alpha Kappa Alpha. Alpha Phi, Chi Omega, Delta Sigma Theta. Delta Zeta,Sigma Gamma Rho. Sigma Kappa, Zeta Phi Beta, and Zeta Tau Alpha.Many fraternities and sororities offer housing opportunities as an additionalbenefit of membership.Other Organizations. There are over 250 other student organizations. Students interested in these organizations. or in creating a new organization, maycontact the Department of Student Development. Box 7314, Harris Hall. (919)5152441.
STUDENT MEDIA
NCSU students have the opportunity to edit and manage a variety of student-oriented media. By working with these media a student may gain valuableextracurricular experience in journalism, broadcasting. production and design.leadership. and management.There are four media staffed by students and supported in large part by adesignated portion of each student’s non academic fees.The Agromeck. the University yearbook, provides a record in words and

pictures of student and campus activities during the past year.The Technician, the student newspaper. is published three mornings a week.
The Windhover. the campus literary magazine. is published each spring.WKNC (88.1-FM), the student radio station, operates at 3000 watts. enablingit to be heard within a 42 mile radius of Raleigh. The station operates 24 hours a

day with a full staff of engineers, disc jockeys, and news personnel.Several of the colleges have their own publications dealing with material ofspecial interest to students in these areas. The publications include Agricultureand Life Sciences’ Agri-Life: Forest Resources’ Pi Ne—Tum: Engineering’s TheSouth rn Engineer: Textiles’ The Tca‘tile Forum; Design’s The Publications oftheSchool of Design: and Physical and Mathematical Sciences’ The Scientist.
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MUSICAL ORGANIZATIONS
Since the early days of NCSU, musical organizations have played an important

part in campus life presenting concerts, furnishing music for official University
functions and performing at athletic events. The combined membership of these
organizations constitutes the largest voluntary student organization on campus.
Students may join the bands, choral organizations, orchestras, and pipes and
drums by reporting for an audition at the time and location indicated in the
orientation schedule. Rehearsals are arranged to avoid conflicts with other
classes or with study time. Membership in all musical organizations is open toany regularly enrolled student.
Bands. The Symphonic Band, the Concert Band, the British Brass Band, and

the Marching Band make up the four divisions of the NCSU bands. Each band
serves a specific purpose and assignments are made according to individual
interests and abilities. The Symphonic, Concert, and Brass Bands are concertorganizations. The Marching Band is active only during football season.
Choral Groups. The Varsity Men’s Glee Club, the University Choir, the

Chamber Music Singers, the New Horizons Choir. and the University Com
munity Chorus make up the five choral divisions. Placement in an organization is
made according to the student’s abilities and interest.Orchestras. Members of the Raleigh Civic Symphony and the University Civic
Concert Orchestra include NCSU students and faculty, students and faculty
from area colleges and universities. and community members. Placement is
made according to individual ability and interest. A wide range of orchestral
music is read and performed, with concerts given on and off campus. Provisions
are made for those with an interest in string quartet and other small ensemble
experience.NCS Pipes and Drums. Students may learn to play the bagpipes, an instru
ment known to many of North Carolina’s early settlers, and represent the Uni
versity through this unique and distinctive medium. The NCS Pipes and Drums
performs several times throughout the year at University and community func
tions. Pipes, drums, and equipment are furnished.Artist-in-Residence. NCSU established this special chair in the Music
Department to facilitate the University’s cultural development. Performing
musicians are appointed to this position on a rotating basis. They are available to
all University classes and organizations for concerts and presentations.
UNIVERSITY STUDENT CENTER
The University Student Center provides a focal point for much of the extracur-

ricular life on campus featuring lounge areas, vending areas, a game room.dining facilities, meeting rooms, and much more.
The Center is guided by a student faculty Board of Directors. The UnionActivities Board is the programming component of the University Student Cen

ter. Programs include lectures on avariety oftopics, films, international culturalevents, game tournaments. African-American cultural events, College Bowl,
concerts, dances, crafts, theatre, gallery exhibits, and comedy and novelty acts.
The Student Leadership Development program enables students to sharpen
their skills as leaders.
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()ther cultural programs and opportunities provided by the Student Centerinclude: Thompson Theatre, where students participate in acting, producing.and directing productions; the Crafts Center, where students receive instructionin a broad range of crafts; Stewart Theatre with its professional performing artsseason of music, dance, and theatre; and the Visual Arts Center which maintains
the University’s permanent art collection.The University Student Center Annex is located one block west of the Univer
sity Student Center. Several student organizations are housed there, includingStudent Government, The Technician, Agromeck, Windhower, WKNC FM radiostation, and the African American Cultural Center. A 500 seat Cinema/LectureAuditorium is on the first floor of the Annex.
THOMPSON THEATRE
Thompson Theatre is a student oriented theatre with an emphasis on flexibilityand experimentation. Each production is open to all NCSU students, whetherexperienced or not. as actors. technicians, crew members, and directors.Major productions are directed and produced by the professional theatre staff.Experimental studio theatre productions are completely produced by studentsunder the guidance and supervision of the professional staff. Opportunities alsoexist for involvement in African-American and children’s theatre productions.Thompson Theatre works closely with the Department of Communicationwhich offers several courses for students interested in theatre.University Players. Black Repertory Theatre, and Alpha Psi Omega are stu—dent theatre organizations open to all students.

CENTER STAGE/STEWART THEATRE
Center Stage presents 35 or more professional performing arts events, eachyear, in Stewart Theatre. Performances include jazz, modern dance, drama.experimental theatre, and folk and chamber music. Stewart Theatre is also the

home to many campus sponsored activities. Special rates are available to NCSU
students, faculty. and staff.
CRAFTS CENTER
Located on the ground floor of the Thompson building is one ofthe finest crafts

facilities on any university campus. Instruction is offered in pottery. woodwork
ing. photography, weaving, and about 30 other crafts. The facilities are also
available for independent work. The Crafts Center is open year-round. Supplies
for most crafts can be purchased at the center. General Ceramics (TED 351) is
offered for credit through the Department of Technological Education.
VISUAL ARTS PROGRAMS/CENTER
The Visual Arts Programs Office. located on the third floor of the University

Student Center. manages the Visual Arts Center and the University’s permanentarts collection. The collection includes textiles. ceramics, furniture, architectu-
ral renderings. photographs, and a wide variety of works by regional and
national artists in traditional fields.
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The Visual Arts Center, located on the second floor of the Student Center,
houses two galleries and is a public access space designed to exhibit and preserveobjects of the University’s permanent collection as well as special exhibits loanedto the University. Exhibits throughout the year are free and open to the public.
LEADERSHIP TRAINING
The Student Leadership Center, sponsored by the University Student Cen-ter, offers a variety of programs such as the Leadership Development Series andthe Role Model Leader’s Forum that are designed to give all NCSU students theopportunity to explore the nature of leadership and to develop their leadership

potential and skills in living. The Leadership Development Series consists ofapproximately 50 non-credit three-hour modules that focus on different aspects
of leadership. These modules are normally offered on Monday and Tuesdayevenings and at least once each semester. Further information may be obtainedfrom 3111 University Student Center, (919) 515 2452.A Leader’s Reaction Course is maintained and operated by the MilitaryScience Department. This course is designed to provide practical experience in
problem-solving, decision-making, and directing the activities of small groups.The course is available to all student organizations and activities officially recog—nized by the University. Its use must be coordinated through the Professor ofMilitary Science.The Pershing Rifles is a student organization open to all students at NCSU.Members of the Pershing Rifles participate in drill and ceremony activities to
include the colorguard at home football and basketball games. Additionally, theyparticipate in parades in the local area and regional drill meets. The Pershing
Rifles is sponsored by the Army ROTC, though participants are not required tobe enrolled in the ROTC program.The Ranger Challenge Team is a cadet organization open to members of theWolfpack Battalion. Members of the Ranger Challenge Team participate in
many physically and mentally demanding activities throughout the school year,including tactical exercises, rope bridging, road marching, land navigation.helicopter flights, and competitions. The Ranger Challenge Team is sponsored byArmy ROTC.
INTERCOLLEGIATE ATHLETICS
The Department of Athletics conducts the University’s intercollegiate athlet—ics program involving 11 varsity sports for men, nine for women, and one co-ed.The athletics program is administered by the Athletics Director with the

Athletics Council, made up of 11 faculty, three alumni, two members of studentgovernment, two student athletes, and one coach, serving in an advisory capacityto the Athletics Director and Chancellor. The program is self-supporting and isoperated through gate receipts, radio and television revenues, and student fees.Funds for athletics grants-in-aid are provided through the North Carolina StateStudent Aid Association (Wolfpack Club). Grants—in-aid are based upon therecommendation of the coach of each sport, approved by the Athletics Director,and awarded by the University’s Financial Aid Office.
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Men’s varsity sports include soccer, cross country, and football in the fall;basketball, swimming, indoor track, and wrestling in the winter; and track, golf,tennis, and baseball in the spring. Varsity sports for women are soccer, crosscountry, and volleyball in the fall; basketball, indoor track, swimming, andgymnastics in the winter: and track and tennis in the spring. During the winterthe co-ed rifle team competes.The University facilities include Carter Finley Stadium (45,600 seats); Rey-nolds Coliseum (12,400 seats for basketball); Doak Field (3,800 seats for baseball);the Paul H. Derr Track Stadium (3,000 seats) with a nine-lane tartan track; a2,200 seat swimming stadium with a 25-yard by 25 meter pool and a 50-metertraining and competition pool; a soccer field (5,000 seats); and a 12—court all—weather tennis complex. In addition. the Wolfpack athletics administrative offi-ces, women’s intercollegiate coaches’ offices, several men’s sports coaches’offices,and an athletics dining hall are housed in the Case Athletics Center. TheWeisiger Brown General Athletics Facility houses the football, track, and wrestling coaches’ offices, a weight room, a wrestling room, a training room, anequipment room, and dressing rooms for football, wrestling, and track. ReynoldsColiseum has a weight room, training room, and locker and dressing facilities forthe women’s sports and dressing rooms for the men’s sports of basketball, baseball, soccer, and tennis.
INTRAMURAL-RECREATIONAL SPORTS
NCSU maintains an extensive program of intramural—recreational sportsadministered by the Department of Physical Education. This program is com—posed of divisions in intramurals, club sports, informal recreation/fitness,extramural sports, and special events. These activities are available to all stu-dents. faculty. and staff.There are seventeen sports offered through intramurals and they includebasketball, flag football, softball. soccer. volleyball, badminton, bowling, cross-country, golf. handball, pitch & putt, racquetball, squash, swim meet, tabletennis, tennis, and track meet. There are 26 club sports with 10 seeking affilia-

tion. The club sports are angling, archery, baseball, bowling, cricket, ice hockey.judo, lacrosse (men), lacrosse (women). outing, racquetball, rodeo, rowing. rugby.sailing. snow ski, soccer (men), soccer (women), squash. tae kwon do. tennis,volleyball. water polo, water ski. windsurfing, and wrestling. Those seekingaffiliation are aikido, alternative sports, equestrian. fencing, field hockey, golf,
mountain biking, scuba, triathlon, and weight lifting. Some of the activitiesincluded in informal recreation are broom ball. croquet, 5K fun run, free throw/
hot shot contest, home run derby, inner tube water polo, pickleball, puttingcontest, Schick Super Hoops, frisbee, wallyball, and wiffleball. Fitness activities
include a variety of aerobic sessions. such as aqua aerobics, fit pack, and (WSR)walking, swimming, and running. Additionally, there are fitness workshops in
the areas of back care, nutrition, flexibility, relaxation, training techniques, andweight lifting. Extramural sports events include participation in “Big Four
Sports Day”, a competition between Duke, NCSU, UNC-Chapel Hill, and WakeForest. Students also participate in the National Invitational Flag Football Cham-
pionship.
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The IntramuralRecreational Sports Program is comprehensive in scope andcommitted to meeting the sports and physical activity needs of the students.faculty" and staff at NCSU.



COLLEGES, DEPARTMENTS,
AND PROGRAMS OF STUDY
Undergraduate programs of study are offered by the College of Agriculture

and Life Sciences. the School of Design. the College of Education and Psychology.the t‘ollegc of Engineering. the College of Forest Resources, the College of
Humanities and Social Sciences. the College of Management, the College ofPhysical and Mathematical Sciences, and the College of Textiles.
GENERAL EDUCATION DISTRIBUTION
REQUIREMENTS
A university education should prepare students for a full life in their profes-

sions and occupations by means of curricula that provide both practical founda
tions for future careers and such intangibles as intellectual flexibility, broad
knowledge. and a basic comprehension of human achievements. To accomplish
these ends. all baccalaureate programs at NCSU include the following general
education requirements:English Composition Satisfactory completion of ENG 111 and ENG 112.
Mathematics Six credit hours of mathematics and or work in the closely
related fields of statistics. computer science, and logic. At least one of these
courses must be a course in mathematics.Humanities and Social Sciences Eighteen credit hours not including ENG
111 and ENG 112. Within the minimum of eighteen credit hours, at least six
credit hours must be in the humanities and at least six credit hours must be in
the social sciences. A list of courses appropriate for use as humanities courses
and a list of courses appropriate for use as social science courses are issued
periodically by the Provost's Office. Courses not on the list may not be used to
fulfill humanities or social science requirements in any curriculum. Colleges
and departments may specify groups of courses or specific individual courses
from the list to be used by their students in fulfilling the humanities and social
science requirements in their curricula.
Natural Sciences Eight credit hours. including at least one basic course
from the biological. earth, or physical sciences.Free Electives All curricula must include at least nine credit hours of free
electives. No other limitations should be imposed upon the student’s choice of
these electives. provided the student has satisfied the prerequisites and pro—
vided that no elected course should cover material that is considered remedial.
that covers material at an elementary level after the student has taken com-
parable material at an advanced level. or that covers material substantially
presented in a course previously taken. Students are encouraged to use their
free electives to explore fields of study different from those required in their
curriculum. Free electives may be taken on a credit-only basis up to a maxi
mum of 12 credit hours. Types of courses that are frequently selected as free
electives include environmental awareness courses, fine arts, introductions to a
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discipline or technology designed for non-majors. additional humanities andsocial sciences, and courses that are part of a minor, a second major, or a dual
degree. Any elective in a curriculum is interpreted as a free elective unlessqualifications are specifically listed.Physical Education Four credit hours of physical education (PE 100 andthree credit hours of activity courses). Required physical education coursesmay be taken on a credit-only basis. Students with appropriate skills. experience, and knowledge may satisfy three of the four required physical education credits (PE 100 not included) through credit by examination.All studentswho do not pass the survival swimming test taken during PE 100 will beexpected to take PE 112 (Beginning Swimming) unless exempted.The full requirements for completion of each undergraduate program of studyat NCSU reflect the general education distribution requirements describedabove. additional college requirements. and departmental requirements particu-lar to a given major or degree program. Throughout this section the degreerequirements are frequently shown as particular courses or categories of courses.The course prefix abbreviations (e.g., ANS, CSC. HI. and PSY) provide a keyfor locating the basic information for individual courses in the “Course Descrip—tions” section of this catalog.
FUTURE GENERAL EDUCATION
DISTRIBUTION REQUIREMENTS
The Council on Undergraduate Education has recommended and the Univer-sity Academic Policy Council has approved a major revision in NCSU's generaleducation requirements for all baccalaureate degrees. These new requirementsare intended to be incorporated into each undergraduate curriculum for newfreshman and transfer students entering in the summer and fall of 1994.The revised general education requirements are designed to achieve the follow-ing goals:
(1) help students to use the arts of communication as powerful modes of learning, as ways of understanding the thought and conventions of the disciplines and professions, and as ways of participating effectively in thosedisciplines and professions as well as in social and civic life.(2) introduce students to the principles and methods of the natural andmathematical sciences,(3) introduce students to a broad range of ideas, modes of inquiry. and pivotalworks in the humanities and social sciences,(4) help students to develop an appreciation of diverse cultures and traditionsthroughout the world, and(5) help students to understand the interactive nature of science. technology,and society as well as the dilemmas posed by such interactions.
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MATHEMATICAL AND NATURAL SCIENCES
Mathematical Sciences—Rationale
The study of mathematical sciences will enable the student to:(1) understand rudimentary mathematics so as to function intelligently in ourtechnological society,(2) appreciate mathematics as a human endeavor and as a deductivediscipline.(3) develop problem-solving skills applicable to a variety of decision-makingsituations. and(4) become a more critical consumer of quantitative information.
Natural Sciences—Rationale
Development and application of new technologies at an increasing rate, whichfrequently have an impact on seemingly unrelated areas. require scientifically

literate citizens capable of understanding the issues, contributing to both thedebate and. ultimately. to the choice between alternative actions. The naturalsciences component of general education should strive to develop an adequatelevel of scientific literacy in all students to provide them with the skills to beparticipatory citizens in an increasingly technological society.Education in the natural sciences will enable the student to:(1) develop knowledge of the major concepts, principles. laws, theories. and
responsible applications of science.(2) understand the methods and processes of science in solving problems andmaking decisions.(3) understand the interactions of science. technology and society, and(4) cultivate interests that will lead to a richer and more satisfying life througha continuing awareness of scientific developments.

Minimum requirements 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: onemust 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 science. technology and society courses.

WRITING AND SPEAKING
Rationale

Writing and speaking are powerful ways of understanding ourselves and the
world we live in. It is through writing and speaking that the various disciplines
and professions define the knowledge and methodologies that characterize them.
Because these communication arts are central to learning and to engaging in the
productive life of a community. students must:
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(1) learn to use writing and speaking as ways of generating, critiquing. andrefining ideas, both their own and those of others;(2) understand and use the conventions and standards governing written and
spoken discourse across academic disciplines;(3) develop the critical reading, writing, and speaking abilities necessary forparticipating effectively in a discipline; and(4) develop a repertoire of strategies for addressing the concerns of audiencesin the many contexts of contemporary life academic. professional, and
civic.

Minimum requirement for all curricula (9 hours)
(1) Two semesters of composition and rhetoric during the freshman year.
(2) One semester from any of the following:(a) advanced writing,(b) speech, or

(c) foreign language (FL- 201 or higher in the student’s first foreign lan-guage or any FL_ course in a second language).Meeting these goals requires students to engage in writing and speaking across
the curriculum. To this end, communications requirements should be integral toall courses used by students to fulfill the humanities and social sciences
requirements.Further. in order that skills develop broadly and consistently along with theindividual’s increasing knowledge of subject matter, all upper-division courses
offered in the University should incorporate a significant communicationsrequirement. and at least one major written paper should be required in every
curriculum in both the junior and senior years.
FOREIGN LANGUAGE

Rationale
In a sense, languages are keys to the world. The continuous expansion ofinternational relations makes the knowledge of foreign languages increasinglysignificant. In learning a foreign language and studying its literature and cultures, students acquire a body of knowledge about how humans think, View theworld, express themselves, and communicate with one another.Language learning also expands one’s ability to create and discover new mean-ing in one’s own language and culture. Knowledge of the linguistic structures of asecond language helps students to understand their own language better. Like-wise, an awareness of contrasting cultural concepts sensitizes students to thedifferences between their own culture and others. Such an awareness has becomeincreasingly important as the communities of the world have become moreinterconnected and interdependent. The needs of our global society require thatmore citizens have access to other languages and cultures in order to cooperate inthe process of improving the quality of human life.

Minimum requirements for all curricula (0 hours)
(1) Two years of high school foreign language be required as a prerequisite foradmission to the University.
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(2) Foreign language proficiency at the FL 102 level be required forgraduation.
HUMANITIES AND SOCIAL SCIENCES

Rationale
The subject of the humanities and social sciences is the human condition in itsmany manifestations. Studying these disciplines enables us to understand whatis common to humanity as a whole and to appreciate differences among groupsand individuals. Our capacity to function in society and to contribute meaningfully to it is enhanced by the awareness of human values and choices, and by theunderstanding of human processes. that an education in the humanities andsocial sciences develops. Such an education also empowers people to have wellconsidered moral convictions. intellectual preferences. and tastes; to make theirown and others’ lives more fully human by drawing on a wide range of culturalresources; and to participate in public life as informed and responsible citizens.The goal of education in the humanities and social sciences is to give thestudents adequate understanding of:(1) the cultural and linguistic traditions of their own and other societies.(2) the present as a product of historical processes.(3) the application oftheoretical and quantitative models to the study of humanbehavior, both individual and collective.(4) ethical choices and the issues of human values they entail. and how to makethose choices with intellectual rigor and clarity.(5) the aesthetic, personal. and cultural significance of works of art.(6) various disciplines as modes of inquiry with distinctive purposes and intel-lectual processes. and(7) their majors in a broader context that incorporates social. historical. ethicaland aesthetic perspectives.

and the ability to:
(1) distinguish degrees of plausibility and verification. by critically examiningboth evidence and logic.(2) read analytically (i.e. to reconstruct arguments and consider implications)and interpretatively (i.e. to grasp meaning by being sensitive to the ways inwhich meaning is generated). as well as to acquire information, and
(3) recognize patterns within and between content areas.

Minimum requirements for all curricula (21 hours)
The general education requirements in the Humanities and Social Sciencesconsist of 21 hours designed to expose students to content areas that demonstrate

the relevant modes of inquiry:(1) Two courses or the equivalent in the study of history and or literature (6
hours).The study of history provides an understanding of continuities and changes
in human thought and behavior and of the ongoing process in which indi-
viduals shape and are shaped by their societies and their governments.
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Studying history also provides training in the analysis of process and theevaluation of a wide variety of evidence.The study of literature introduces students to the many ways of derivingmeaning from the human condition and to the many forms in whichmeaning is expressed. Studying literature also develops students’ capacityfor critical analysis and personal expression, their aesthetic sensitivity, andtheir reading and writing skills.(2) One course or the equivalent in the study of philosophy. religion, or thevisual and performing arts (3 hours).In the study of philosophy. students are exposed to the rigorous proceduresof philosophical thought, to ethical issues, and to the insights of ethicalreasoning. In the study of religions, they are introduced to beliefs of theirown and other cultures, and they learn how various religions have resolvedethical issues and have addressed the human condition. The visual andperforming arts develop students’ aesthetic sensitivities, critical judgment,and personal creativity. They also provide students with an understandingof the cultural and historical dimensions of artistic expression.(3) Two courses or the equivalent from different content areas, in the study ofpsychology, economics, politics and government. sociology, anthropologyand cultural geography. (6 hours).The study of these subjects enables students to understand individual andcollective human behavior by exploring meaning within a variety of social,cultural and political contexts; by analyzing the structures within whichhuman goals are established and human Choices are made: and by applyingtheoretical and quantitative models to specific cases.(4) Two additional courses selected within Humanities and Social Sciences (6hours).These hours could be used to pursue specific interests, to provide additionalbreadth or develop depth by taking courses focused on a common theme.(5) Among the courses selected to fulfill the Humanities and Social Sciencesrequirement at least one must focus on a non-English speaking culture.
PHYSICAL EDUCATION

Rationale
Essential to a university student’s development are attitudes and skills forhealthy life styles. In addition to maintaining fitness, participation in team andindividual physical activity significantly reduces major health risks.Goals for students in physical education include:(1) learning the fundamentals of cardiovascular and strength developmentand applying this knowledge in the initiation and/or continuation of personal fitness programs,(2) acquiring the basic skills of several lifetime sports or activities and enhancing their proficiencies in these skills so that they will continue to participatethroughout life,(3) gaining a working knowledge of the rules, strategies, and safety aspects ofseveral sports or activities,(4) reducing stress from the academic rigors of their other courses, and
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(5) improving their general physical, social, and mental well-being whilelearning, participating, and having fun.
Minimum requirements for all curricula (2 hours)

Two credit hours, four semesters in physical education.(1) This requirement includes PE 100.(2) All courses will be available on an S U basis.
SCIENCE, TECHNOLOGY AND SOCIETY

Rationale
North Carolina State University, as a land grant university. has a mission thatstresses the application of science and technology or the betterment of human-kind. It is essential, therefore, that students be exposed to the vital interactionsamong science, technology, society and the quality of life.Goals for students completing the Science, Technology and Society requirement include:(1) developing an understanding of the influence of science and technology oncivilizations.(2) developing the ability to respond critically to technological issues in civicaffairs, and(3) understanding the interactions among science, technology and values.

Minimum requirement for all curricula (3 hours)
Courses which satisfy this requirement can be oriented toward science andtechnology or toward the humanities and social sciences. This course can alsopartially satisfy either the humanities and social sciences requirement or themathematical and natural sciences requirement but not both. Students withmajors in science and technology should study this topic from a humanities andsocial sciences perspective and those students in the humanities and social scien—ces should select courses oriented toward science and technology. This require-ment can be satisfied by an interdisciplinary course designed to cover bothperspectives

COMMUNICATION AND INFORMATION TECHNOLOGY
Computer Literacy—Rationale
Today’s graduate must have a knowledge of information technology and com-puter applications. Every student needs a basic understanding of informationprocessing. It is not necessary that every student be a programmer.Students should develop and demonstrate proficiency in the use of computers,learning to use applications such as word processing, spreadsheets, databasemanagement programs, electronic mail. and packages and applications specificto their field of study.
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Minimum requirement for all curricula (0 hours)
The following may be used to fulfill computer technology instruction:(1) instruction and assignments required within courses, and/or(2) required use of a computer to complete assignments.
Library/Information Literacy—Rationale
The demands of an increasingly technological and information-dependentsociety require that students have a basic understanding of how information is

identified and defined by experts, structured. physically organized, andaccessed.Proficiency is best gained by requiring the use of information resources tocomplete an assignment or to create a bibliography from which a paper or
speech is developed. Information retrieval instruction beyond that provided infreshman English could be connected with writing and speaking requirements
and or it could be taught by requiring assignments involving substantial use oflibrary resources. Academic units are encouraged to work closely with library
staff for the development and delivery of instruction and experience in informa—tion retrieval techniques.

Minimum requirement for all curricula (0 hours)
The following may be used to fulfill information retrieval instruction:(1) use of one or more class periods to teach the structure of information, and to

provide experience using major information resources.(2) use of self-paced printed instructional materials.(3) use of computer based instructional materials,(4) development of an information based assignment requiring use of libraryresources, and or(5) other methods as appropriate for the discipline.
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.
TOTAL HOURS
Minimum credit hours required in an baccalaureate curriculum that has not

been designated a five year program range from 120 to 128.
GRADUATION REQUIREMENTS
Students are eligible for graduation when they have completed satisfactorilyall the academic requirements of their degree program as specified by theirmajor department, their college, and the University.NCSU requires that, in addition to other University, college, and departmentalrequirements, all students must have a grade point average of at least 2.0, based

85



on all courses attempted at NCSU. in order to be eligible to receive a baccalau-reate degree.Minimum Hours Required for Graduation These are shown for each curriculum and range from 120 to 141. Curricula in the high range normally arethose involving a required summer camp or field experience. Students may takemore hours than the required minimum.Length of Time to Graduation The normal and expected length of time tograduation is four years (eight semesters) which requires a student to completean average of slightly more than 16 credit hours each semester (for most curricula) or to attend one or more summer sessions.In order to make continuous progress toward graduation. students are encouraged to take full advantage of the University’s advising and support services.Effective career decision—making and early, deliberate. long-range semester-by-semester planning of courses and careful selection of extra-curricular commit—ments can provide direction and motivation necessary for effective use of time tograduation. Additional factors that may assure a student's continuous progresstoward graduation include (1) good academic performance in freshman andbasic prerequisite courses. (2) advanced placement credit for introductorycourses, and (3) enrollment in summer sessions.Students are discouraged from taking unrealistic course loads as a means toaccelerate their progress toward graduation as this may result in poor academicperformance.Students may take more than eight semesters to complete an undergraduateprogram at NCSU. In some cases this is the result of effective decision making onthe part of the student for such things as (1) participation in cooperative educa-tion or study abroad programs. (2) a decision to be a part time student with areduced course load for reasons of health. necessary outside employment. orparental responsibilities, or (3) attempting dual degrees. double majors. or aca-demic minors. In other cases the length of time to graduation may be prolongedbeyond the eighth semester as a result of (4) incomplete or inadequate secondaryschool background requiring some additional compensatory. developmental. orprerequisite courses. (5) poor academic performance in the freshman year orearly semesters. or (6) late changes of curriculum.Semester-by-Semester Displays—The requirements for many curriculathroughout this section are set forth in semester-by—semester displays. One purpose for these displays is to illustrate how certain sequences of courses andprerequisites may be scheduled. Another purpose is to reflect whether coursesare normally offered in the fall or the spring semester. Otherwise. the semester
by-semester displays are merely advisory and not mandatory. The typical semester schedule shown in the displays may not be the appropriate one for manystudents. Students are required to consult with their faculty advisers prior toregistration each semester.Limited D Grades Some colleges and departments have established limita-tions on the use of D grades in certain courses or categories of courses forsatisfying graduation requirements.Grade Point Average in Major Some departments have established gra-duation requirements of a grade point average of 2.0 on all courses attempted in
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the major at NCSU or a “C” or better in some or all major courses. Such arequirement is in addition to the University grade point average requirement of
2.0 for all courses attempted at NCSU. Students are encouraged to inquire about
specific requirements in majors of interest.
Residence Requirements—T0 be eligible for a bachelor’s degree, a studentmust be enrolled in a degree program and must have earned at least 30 of his orher last 45 hours of credit through NCSU courses. Individual departmentsand/or colleges may have additional residence requirements.

Note: The College ofEngineering has a policy that transfer students normally mustearn at least .48 of their last 60 hours ofcredit at NCSU while enrolled as degree
candidates.
MINORS
Some departments at NCSU offer undergraduate minors for students wishinga systematic program of study in an area outside their major. All minors requireat least 15 credit hours and may be either departmental or interdepartmental.Courses within the minor program may be used to satisfy any of the general

requirements, including free electives, of a major curriculum. Minors are com—pletely optional. the only requirement being that a student may not minor in the
same discipline as their major. Students pursuing a minor must consult with aminor adviser on a plan of work and must file a copy of this plan with their major
adviser at least one semester before graduation. Satisfactory completion of theminor will be noted on the final transcript following graduation. (See “AcademicFields of Study and Degrees” in this catalog for a listing of available minors.)
TWO DEGREES
Students who have satisfactorily completed the requirements for more thanone bachelor’s degree may, upon the recommendation of their deans, be awardedtwo bachelor’s degrees at the same or at different commencement exercises. To

earn two degrees students register in one school or department and, with thecooperation of the second school or department, work out their program to cover
the requirements for both. Students must file an approved Double Majors OnlyCurriculum Change Form with Registration and Records, 1000 Harris Hall. AnApplication for Degree Form must be submitted for each degree.
TRANSCRIPTS OF ACADEMIC RECORD
A transcript is an exact copy of a student’s permanent academic record at thetime it is issued. A fee of two dollars is charged for each transcript.No official transcript may be issued to or for a student who is indebted to theUniversity until such indebtedness has been paid or satisfactorily adjusted.Official transcripts are issued only upon the written request of the student toRegistration and Records, Box 7313. NCSU, Raleigh, North Carolina 276957313.
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COLLEGE OF AGRICULTURE AND
LIFE SCIENCES

Patterson llall (Room 115)
D. I“. Batcman [Nun
.l. ll. ()blingcr. .4 \‘Stll‘ffllé [)1 In! 11an 1hr: rlor ofAcmlnm iv Programs
W. C. (lrant. Assisi/nit Din ('lor ofrlrmlr mic Programs
K. L. Esbenshade. Assistant /)ir(('lur ofAr'rirlrm ic Programs and Director ongricultumlIns-limit
M. t'. Bullock. ('oowlinalor of ('uru r [h rp/opmcnt and Plan nun! Office
The academic programs in the college represent a unique blending of the agriculturaland life sciences. Agriculture is a very diverse industry that touches everyone's life in someway or another. The life sciences provide foundations for studying medical and health-related disciplines as well as environmental sciences and molecular biology.The goals of the instructional program in the College of Agriculture and Life Sciencesinclude prowding relevant. scientific. and practical 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 individual to his or her personal and professional potential. Central to the college's goals is thecultivation of interdisciplinary problem-solvingskills which will serve its graduates well asthey pursue a lifetime of learning and adaptation to change.The overall objectives of the academic program include the following:1) To provide an opportunity for a broad university education2) To provide a variety of learning experiences3) To offer a choice of specialization in agriculture and life sciences4) To provide background for graduate or professional programs

STUDENT ACTIVITIES
Students in the College of Agriculture and Life Sciences have numerous opportunities totake part in broadening extracurricular activities. Most departments have studentorganizations that provide professional as well as social experience. Representatives of these clubsform the Agri Life Council. This council is the student organization representing theCollege. Student tours provide an opportunity to see firsthand the application of classroomprinciples. In addition. students representing agrimarketing. agronomy. animal science.horticultural science. food science. poultry science and soil science compete regionally andnationally in a number of activities providing student members a chance to learn by travelas w ell as by participation.

CURRICULUM OFFERINGS AND REQUIREMENTS
A freshman enrolling in Agriculture and Life Sciences has common core courses the firstyear courses appropriate in all curricula. This approach allows the student time toexplore various programs before selecting a curriculum. The student selects a major in adepartment or interdisciplinary program. All departments offer science curricula(intended primarily for students who anticipate attending graduate or professional school):several technology curricula; and the Agricultural Business Management curriculum isoffered in the Department of Agricultural and Resource Economics.
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Departmental majors are offered as follows:Science—agricultural economics, animal science, applied sociology, biochemistry, bio-logical and agricultural engineering (joint program with the College of Engineering),botany, fisheries and wildlife sciences (joint program with the College of Forest Resources),food science, horticultural science, medical technology, microbiology, poultry science, andzoology. Preprofessional courses are offered in the science curriculum track.Technology—agricultural systems technology, animal science, food science, horticultu-ral science and poultry science.Business—agricultural business management is offered through the Department ofAgricultural and Resource Economics. A concentration in biological sciences and theopportunity for double majoring in business and other programs are available.Interdepartmental and Interdisciplinary Programs—These curricula offer the opportun—ity to select broad curriculum majors that involve two or more departments or colleges:Agronomy—A technical curriculum dealing with the fundamentals of crop productionand soil management. The curriculum is administered by the Departments of Crop Scienceand Soil Science.Biological Sciences—A curriculum with emphasis on biological and physical sciences,especially designed for graduate or professional courses requiring a biology background.Natural Resources—A curriculum concentrating on the use, management andimprovementof natural resources. The curriculum is administered jointly by the College ofAgriculture and Life Sciences, the College of Forest Resources and the College of Physicaland Mathematical Sciences.In addition to these cited curricula, a number of arrangements are available that providethe student an opportunity to select areas of course concentration.
ACADEMIC MINORS

Several departments in the College of Agriculture and Life Sciences offer a minor intheir discipline. Students interested in additional information regarding a minor shouldcontact the appropriate departmental office. At present, the following minors areavailable: Agricultural Business Management Food ScienceAgricultural Economics GeneticsAgricultural Systems Technology Horticultural ScienceAnimal Science MicrobiologyApplied Sociology NutritionBiological Sciences Soil ScienceBotany ZoologyEntomology
HONORS PROGRAM
The College of Agriculture and Life Sciences has a comprehensive honors program forqualified students throughout their academic career. Both seminar discussion programscovering broad topics and an independent research program are included. Faculty providedirection on an individual basis to each student with the student selecting his or her project.Participation in CALS Honors Program is limited to CALS students with a GPA of 3.25or above. The following ALS courses, 299H, 498H, 499H, are required. In addition, astudent must take at least six hours of honors coursework (at least 3 credits outside CALS)or participate in the University Scholars Program for at least two semesters. Honorscoursework must be completed with a “C” or better.

HONORS SOCIETIES
Students in all majors with strong academic records are recognized by national organiza—tions that have local chapters, Gamma Sigma Delta, Alpha Zeta, Alpha Epsilon Delta andPhi Kappa Phi.
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SCHOLARSHIP PROGRAM
The (‘ollege of Agriculture and Life Sciences awards approximately 300 scholarshipseach year on a combination of selection factors including merit. financial need andleadership.

JEFFERSON SCHOLARS IN AGRICULTURE/LIFE SCIENCES AND THE HUMANITIES
(See also College of Humanities and Social Sciences)
The Thomas Jefferson Scholars Program in Agriculture Life Sciences and the Humanities is a joint program of the College of Agriculture and Life Sciences and the College ofHumanities and Social Sciences. It is a double degree which permits participants to havetwo concentrations: one in an area of agriculture life sciences and one in an area ofhumanities social sciences. The double degree program may be individually designed tomeet each student's particular interests and career goals. The purpose of the program is toproduce potential leaders in agriculture and the life sciences who have not only technicalexpertise but also an appreciation for the social. political. and cultural issues that affectdecision-making.Each spring a number ofentering freshmen are chosen to receive scholarships to partici-pate in the Jefferson program. In addition. other qualified students may choose to pursue adouble major in agriculture life sciences and the humanities under the Jefferson program.Students interested in applying to the Jefferson Scholars program should contact: Dr.James L. ()blinger, Associate Dean. College of Agriculture and Life Sciences. Box 7642.North Carolina State University. Raleigh. NC 27695 (515 2615) or Dr. Mary L. Walek,Assistant Dean. College of Humanities and Social Sciences. Box 8101. North Carolina StateUniversity. Raleigh. NC 27695 (515 2467). before January 15.

INTERNATIONAL STUDIES
An international seminar is offered to interested students. In addition. an internationaloption. requiring a modern foreign language and 12 semester hours of appropriate coursesin the social sciences. is available for students enrolled in any curricula.

DEGREES
The Bachelor of Science degree is conferred upon the satisfactory completion of one ofthecurricula in this college.The degrees of Master of Science. Master of Agriculture and Master of Life Sciences areoffered in the various departments in the college.The Doctor of Philosopy degree is offered in the following subject areas: animal science.biochemistry. biological and agricultural engineering. botany. crop science, economics.entomology. food science. genetics. horticultural science. microbiology. nutrition. physiology. plant pathology. sociology, soil science. toxicology. and zoology.Further information on graduate offerings may be found in the Graduate Catalog.

CAREER OPPORTUNITIES
A diversity of careers are available in agriculture and the life sciences. Areas pursued bygraduates includes:Professional and Graduate Education The college provides preprofessional programsat the undergraduate level for medical. dental. optometry, pharmacy and veterinarymedicine. Many ofour graduates pursue advanced degrees including a Masters or Doctor ofPhilosophy in a variety of disciplines.Research Medical: biological; agricultural: environment: processing; economics:marketing.Agricu/tui‘aI/Hoflicultural Production Livestock; poultry: aquaculture: fruits: vegetables: ornamentals: turfgrass.Business and Industry Banking; real estate farm appraising: technical sales; farmmanagement; marketing; retail management: manufacturing: processing.
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Environmental/Natural Resources Soil, water, forest, fish and wildlife, and education.Education/Government High school and college instruction in agriculture and lifesciences; extension agents; research associates.Services—Inspection and regulation; environmental testing; product grading; consult-ingThe College has a Career Development and Placement Office, located in 111 PattersonHall. For additional information, contact the Coordinator, Marcy Bullock, 515-3249.
FRESHMAN YEAR
The curricula in the College of Agriculture and Life Sciences have a common freshmanyear with the exception of the science program in biological and agricultural engineering.For the freshman year of that curriculum, see the College of Engineering.

Fall Semester CreditsALS 103 Introductory Topics in ALS ............ 1BS 100 General Biology orCH 101 General Chemistry andCH 121 General Chemistry Laboratory‘ ......... 4ENG 111 Composition and Rhetoric ............. 3MA 111 Precalculus Algebra & Trigz ........... 3PE 100 Health & Physical Fitness .............. 1Humanities/Soc. Sci. Elective .................... 3(Military Science or Air Science maybe elected) _15

Spring Semester CreditsBS 100 General Biology orCH 101 General Chemistry I andCH 121 General Chemistry I Laboratory orCH 107 Principles of Chemistry andCH 127 Principles of Chemistry Laboratory ..... 4ENG 112 Composition and Reading ............. 3MA 114 Intro. to Finite Math. with Appl. orMA 131 Analytic Geometry & Calc. A WW..3-4Humanities/Soc. Sci, Elective. ................... 3Physical Education .............................. 1(Military Science or Air Sciences maybe elected) 14-15
'Both biology and chemistry are required for all ALS curricula.2Does not contribute to the total semester hours required for graduation in certain curricula. Consult departmentalfaculty adviser.
A B C D ELECTIVES
The following lists provide typical courses that may be selected from each of the fourgroups. Group A includes the physical and biological sciences; Group B, economics andbusiness; Group C, applied science and technology; and Group D, social sciences andhumanities. Other appropriate courses may be selected by checking with the Office of theDirector of Academic Programs.

Group APHYSICAL AND BIOLOGICAL SCIENCES
Animal ScienceANS 130 Anatomy and Physiology of DomesticAnimalsANS 220 Reproduction, Lactation and Behavior ofDomestic AnimalsANS 230 Genetics. Nutrition and Growth of30 Domestic AnimalsANS 405 LactationANS (NTR,PO) 415 Comparative NutritionANS (NTR) 419 Human Nutrition in Health andDiseaseANS 500 Advanced Ruminant NutritionANS (PHY) 502 Reproductive Physiology ofMammalsANS (GN) 508 Genetics of Animal ImprovementANS (NTR) 516 A.B,C.D Animal Nutrition ResearchMethodsANS 540 Ruminant Physiology and MetabolismANS (PHY) 580 Mammalian Endocrinology

Biochemism;BCH 150 Introductory Biochemical ConceptsBCH 451 Introductory BiochemistryBCH 452 Introductory Biochemistry LaboratoryBCH 453 Introduction to Molecular Biology andMetabolismBCH 540 ProteinsBCH 541 Nucleic AcidsBCH 542 MetabolismBCH 543 Biochemical Regulatory ProcessesBCH 544 Intermediary MetabolismBCH 552 Experimental BiochemistryBCH (GN) 561 Biochemical and Microbial Genetics
Biological and Am‘n-ullural EngineeringBAE 303 Energy Conversion in Biological Systems
Biological SciencesAll courses listed with the BS designation.
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Biomalhemahcxl’Appropriate courses
BotanyBO 200 Plant LifeBO 213 Plants and CivilizationBO (Z0) 360 Introduction to EcologyBO (20) 365 Ecology LaboratoryBO 400 Plant DiversityBO 403 Systematic BotanyBO 413 Introductory Plant AnatomyBO (20) 414 Cell BiologyBO 421 Plant PhysiologyB0 510 Plant AnatomyBO 522 Adv. Morphology and Phylogeny of SeedPlantsBO 524 Grasses. Sedges and RushesBO 565 Plant Community EcologyBO 580 Plant Molecular Biology
Chen: ryTAppropriate Courses
Computer Science)’Appropriate Courses
EntomologyENT 301 Introduction to Forest InsectsENT 312 Introduction to Economic EntomologyENT (Z0) 425 General EntomologyENT 502 Insect DiversityENT 503 Functional Systems of Insects
Fisheries WildliflFW (FOR) 404 Forest Wildlife ManagementFW (Z0) 420 Fishery ScienceFW (ZO) 515 Fish Physiology
Food ScienceFS 331 Food EngineeringFS 402 Food ChemistryFS 403 Food AnalysisFS (MB) 405 Food MicrobiologyFS 504 Food Proteins and EnzymesFS (MB) 506 Advanced Food MicrobiologyFS 509 Food LipidsFS 510 Food CarbohydratesFS (MB) 525 Fermentation Microbiology
ForestryFOR (WPS) 273 Quantitative Methods in ForestResourcesFOR (MEA) 386 Agricultural and ForestMeteorologyFOR (FW) 404 Forest Wildlife Management
GeneticsGN 411 Principles of GeneticsGN 412 Elementary Genetics LaboratoryON 504 Human GeneticsGN (ANS) 508 Genetics of Animal ImprovementGN (20) 540 EvolutionGN (BCH) 561 Biochemical and Microbial Genetics
Marine. Earth and Atmospheric Sciences)Appropriate Courses
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Mathemalics'l’Appropriate Courses
MicrobiologyMB 200 Microbiology and World AffairsMB 401 General MicrobiologyMB (FS) 405 Food MicrobiologyMB 411 Medical MicrobiologyMB 414 Microbial Metabolic RegulationMB 501 Advanced Microbiology IMB 502 Advanced Microbiology IIMB 503 Microbial DiversityMB (FS) 506 Advanced Food MicrobiologyMB 514 Microbial Metabolic RegulationMB 518 Introductory VirologyMB (FS) 525 Fermentation MicrobiologyMB (SSC) 532 Soil MicrobiologyMB 551 Immunology
NutritionNTR (ANS,PO) 415 Comparative NutritionNTR (ANS) 419 Human Nutrition in Health andDiseaseNTR (ANS) 516 A.B.C.D Animal NutritionResearch Methods
Physics‘l’Appropriate Courses
PhysiologyPHY (ANS) 502 Reproductive Physiology ofMammalsPHY (Z0) 503 General Physiology IPI-IY (ZO) 504 General Physiology IIPHY (Z0) 513 Comparative PhysiologyPHY (ANS) 580 Mammalian Endocrinology
Plant PathologyPP 501 Phytopathology IPP 502 Phytopathology II
Poultry SciencePO 405 Avian PhysiologyP0 (ANS,NTR) 415 Comparative NutritionPO (Z0) 524 Comparative Endocrinology
Soil Science)SSC 200 Soil ScienceSSC 511 Soil PhysicsSSC 520 Soil and Plant AnalysisSSC 522 Soil ChemistrySSC (MB) 532 Soil MicrobiologySSC 562 Environmental Applications of Soil Science
Slatistics‘l’Appropriate Courses
ZoologyZO 201 General ZoologyZ0 205 Introduction to Cellular and DevelopmentalZoologyZ0 208 Introduction to Organismal and EvolutionaryZoologyZ0 212 Basic Anatomy and PhysiologyZ0 (MEA) 220 Marine BiologyZ0 303 Vertebrate Zoology



ZO 304 Vertebrate Zoology LaboratoryZ0 305 Cellular and Animal Physiology LaboratoryZ0 315 General ParasitologyZ0 (BO) 360 Introduction to EcologyZ0 361 Principles of Embryonic DevelopmentZ0 (BO) 365 Ecology Laboratory20 370 Developmental Anatomy and Histology of theVertebrates IZ0 371 Developmental Anatomy and Histology of theVertebrates IIZ0 375 Developmental Anatomy and HistologyLaboratory I20 376 Developmental Anatomy and HistologyLaboratory 11Z0 402 Invertebrate ZoologyZO 403 Invertebrate Zoology laboratoryZO 410 Introduction to Animal BehaviorZO (BO) 414 Cell BiologyZ0 (FW) 420 Fishery ScienceZ0 421 Principles of PhysiologyZ0 422 Biological ClocksZ0 (ENT) 425 General EntomologyZ0 441 Biology of FishesZ0 442 Biology of Fishes LaboratoryZO 450 Evolutionary BiologyZO 460 Aquatic Natural History LaboratoryZ0 480 Laboratory Techniques in Cellular BiologyZ0 (PHY) 503 General Physiology IZ0 (PHY) 504 General Physiology II20 (PHY) 513 Comparative PhysiologyZO (FW) 515 Fish PhysiologyZ0 517 Population EcologyZ0 522 Biological ClocksZO (PO) 524 Comparative EndocrinologyZ0 (ON) 540 Evolution
TCourses in these blocks are considered PhysicalSciences.
Group BECONOMICS AND BUSINESS
AccountingACC 100 Introduction to AccountingACC 200 Computerized Accounting ApplicationsACC 210 Accounting I Concepts of FinancialReportingACC 220 Accounting II Introduction to ManagerialAccountingACC 280 Managerial Uses of Cost DataACC 300 Professional Accounting EnvironmentACC 310 Intermediate Financial AccountingIACC 311 Intermediate Financial Accounting 11ACC 320 Managerial Uses of Cost DataACC 330 An Introduction to Income TaxationACC 408 Commercial Law for AccountantsACC 410 Advanced Financial AccountingACC 420 Production Cost Analysis and ControlACC 430 Advanced Income TaxACC 440 Accounting Information SystemsACC 450 Auditing Financial InformationACC 451 Advanced Auditing TopicsACC 460 Specialized Financial Reporting Theoryand Practice
AMllural and Rcmmrces EconomicsARE 303 Farm ManagementARE 306 Agricultural LawARE 312 Agribusiness MarketingARE 321 Agricultural Financial ManagementARE 403 Economics of Consumer Decisions

ARE 423 Futures and Options MarketsARE 433 U.S. Agricultural Policy
Business ManagementBUS 307 Business Law IBUS 308 Business Law IIBUS (EC) 310 Managerial EconomicsBUS 320 Financial ManagementBUS 330 Human Resource ManagementBUS 332 Industrial RelationsBUS 346 International BusinessBUS (ST) 350 Economics and BusinessStatisticsBUS 360 Marketing MethodsBUS 405 Regulatory LawBUS 420 Financial Management ofCorporationsBUS 422 Investments and PortfolioManagementBUS 455 Quantitative Methods for ManagementBUS 462 Marketing ResearchBUS 465 Advertising and Promotion ManagementBUS (TAM) 482 Textile Marketing ManagementBUS (WPS) 485 Management Development Seminar
EconomicsEC (BUS) 310 Managerial EconomicsEC 451 Introduction to Econometrics
MathematicsMA 105 Mathematics of Finance
StatisticsST (BUS) 350 Economics and Business Statistics
Group CAPPLIED SCIENCE AND TECHNOLOGY
Agricultural CommunicationsAC 311 Communication Methods and MediaAC 470 Agricultural Communications
Animal ScienceANS 100 Perspectives in Animal ScienceANS 200 Introduction to Animal ScienceANS 201 Techniques of Animal CareANS 202 Techniques of Horse CareANS 210 Microcomputers in Animal ProductionANS 250 Applied Animal NutritionANS 300 Animal Production Field Study TripANS (FS,NTR) 301 Introduction to HumanNutritionANS 303 Principles of Equine EvaluationANS 308 Advanced Livestock JudgingANS 310 Basic Horse HusbandryANS (FS,P0) 322 Muscle Foods and EggsANS (FS) 324 Milk and Dairy ProductsANS 340 Selection of Domestic AnimalsANS 402 Beef Cattle ManagementANS 403 Swine ManagementANS 404 Dairy Cattle Management,ANS 406 Sheep ManagementANS 410 Equine ManagementANS 412 Applied Animal BreedingANS 510 Advanced Livestock ManagementANS 520 Livestock Production in Warm Climates
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Bldlltl‘tlltlll rind Am ii'ullurii/ Era/inn r1 ngBAE 151 Elements of Biological and AgriculturalEngineeringlBAE 201 Shop Processes and ManagementBAE 211 Farm MachineryBAE 221 Agricultural Systems I: MicrocomputerApplicationsBAE 222 Agricu tural Systems II: Methodologiesand ApproachesBAE 241 Computer Applications in AgricultureBAE 252 Elements of Biological and AgriculturaEngineering 11BAE 311 Agricultural Power and MachineryBAE (SSt‘) 323 Water ManagementBAE (SSC) 324 Elementary SurveyingBAE 331 Agricultural Systems 111' ManagementTechniquesBAE 332 Farm StructuresBAE 333 Processmg Agricultural ProductsBAE 342 Agricultural ProcessingBAE 343 Agricultural ElectrificationBAE 344 Circuits and ControlsBAE 411 Farm Power and MachineryBAE 433 Processing Agricultural ProductsBAE 441 Agricultural Systems IV‘ Modeling andAnalysisBAE 442 Agricultural Systems V: Senior ProjectBAE 451 Engineering Design IBAE 452 Engineering Des‘ign IIBAE 462 Machinery Design and ApplicationsBAE 471 SOIl and Water EngineeringBAE 473 Introduction to Surface Water QualityModelingBAE 481 Agricultural Structures and EnVironmentBAE (CE) 57b Agricultural Waste Management
BotanyBO ((‘S.ENT PP) 5225 Biological Control
('ii'il EIIUIIHP‘I‘IIII/CE (BAE) 578 Agricultural Waste Management
Crop Scie‘nctCS 200 Introduction to Turlgrass ManagementCS 213 Crops: Adaptation and ProductionCS 312 Pastures and Forage CropsCS 316 Soybean ProductionCS 317 Corn ProductionCS 318 Corn and Soybean ProductionCS 400 Turf Cultural SystemsCS 411 Environmental Aspects of Crop ProductionCS 413 Plant BreedingCS 414 Weed SelenceCS 415 Agronomic Pest Management SystemsCS (SSC) 462 Soil—Crop Management SystemsCS 511 Tobacco TechnologyCS 513 PhySiologicaI Aspects of Crop ProductionCS (HS) 514 PrinCIples and Methods in WeedSelenceCS (BO.ENT.PP) 525 Biological Control
EntomologyENT 203 Introduction to the Honey Bee andBeekeepingENT (BO,CS,PP) 525 Biological ControlENT 550 Fundamentals of Insect ControlENT 562 Insect Pest Management in AgriculturalCropsENT (20) 582 Medical and Veterinary Entomology

94

FISILPI’NM Wild/If"FW (ZO) 221 Conservation of Natural ResourcesFW (FOR) 310 Fisheries and Wildlife Inventory andManagementFW (Z0) 353 Wildlife ManagementFW (20) 430 FisheriesAWildlife AdministrationFW 485 Natural Resources Advocacy
Food ScienceFS 201 Food Science and the ConsumerFS (ANSN'I‘R) 301 Introduction to HumanNutritionFS (ANSPO) 322 Muscle Foods and EggsFS (ANS) 324 Milk and Dairy ProductsFS 400 Principles of Human NutritionFS 416 Quality Control of Food ProductsFS 421 Food PreservationFS 423 Muscle Food TechnologyFS 425 Processmg Dairy ProductsFS (HS) 462 Postharvest Physiology
GeneticsGN (PO) 520 Poultry Breeding
Horticultural Sm in:HS 100 Home HorticultureHS 101 Plants for Home and PleasureHS 201 Principles of HorticultureHS 211 Ornamental PIaanIHS 212 Ornamental Plants 11HS 301 Plant PropagationHS 342 Landscape HorticultureHS 371 Interior PlantscapesHS 400 Residential LandscapingHS 411 Nursery ManagementHS 416 PrinCiples ol' Ornamental Planting DesignHS 421 Tree Fruit ProductionHS 422 Small Frutt ProductionHS 431 Vegetable ProductionHS 440 Greenhouse ManagementHS 441 FloriculturelHS 442 Floriculture 11HS (FS) 462 Postharvest PhysiologyHS 471 Tree and Ground MaintenanceHS (CS) 514 Principles and Methods in WeedScienceHS 531 PhySiology of Landscape Plants
NutritionNTR (ANS.FS) 301 Introduction to HumanNutrition
Plan! PalholoquP131315 Principles of Plant PathologyPP (FOR) 318 Forest PathologyPP 504 Plant Diseases: PrinCiples. Diagn05is. andManagementPP 505 HistopathologyPP 520 Phytopathology I: NemawlogyPP 521 Phytopathology 11: VirologyPP 522 Phytopathology III: EpidemiologyPP (BO,CS,ENT) 525 Biological Control
Poultry ScienciPO 201 Poultry Science and ProductionP0 301 Evaluation of Live PoultryP0 (ANS.FS) 322 Muscle Foods and EggsP0 351 Grading and Evaluation of Poultry Products



P0 410 Production and Management of Game Birdsin ConfinementPO 420 Turkey ProductionP0 421 Commercial Egg ProductionPO 422 Incubation and Hatchery ManagementPO 423 Broiler ProductionPO (GN) 520 Poultry Breeding
Soil SeieuceSSC (BAE) 323 Water ManagementSSC (BAE) 324 Elementary SurveyingSSC 341 Soil Fertility and FertilizersSSC 342 Soil Fertility LaboratorySSC 361 Non-Agricultural Land Use andManagementSSC 370 Alternative Agricultural Systems
GroupHUMANITIES AND SOCIAL SCIENCES1

SSC 452 Soil ClassificationSSC 461 Soil Physical Properties and Plant GrowthSSC (CS) 462 Soil-Crop Management SystemsSSC 472 Forest Soils
Veterinary ScienceVMF 401 Poultry DiseasesVMF 420 Diseases of Farm Animals
ZoologyZO (FW) 221 Conservation of Natural Resources20 (FW) 353 Wildlife ManagementZ0 419 LimnologyZ0 (FW) 430 Fisheries Wildlife AdministrationZ0 (ENT) 582 Medical and Veterinary Entomology

The student is required to complete 21 semester hours of Group D courses in all degreeprograms in the College of Agriculture and Life Sciences. The student must take 6 semesterhours from Area I and 6 semester hours from Area II courses. The remaining 9 hours maycome from any courses in Area III. Not more than 9 semester hours are to come from onedepartment.
‘Includes only courses in Humanities and Social Sciences on approved Master Lists available from 115 Patterson Hallor faculty adviserl
AREA IHumanities (6‘ semester hours)Courses from approved Master List I in the followingdisciplines:English Language LiteratureForeign Language—courses at 200 level or above‘HistoryHistory of ArtMusic courses at 200 level or abovePhilosophyReligion
AREA 11Social Sciences (6' xemexler hours)Courses from the approved Master List 11 in the following disciplines:Agricultural and Resource EconomicsAnthropologyBusinessEconomicsPolitical SciencePsychologySociology

AREA IIIHumanities or Social Sciences (9 semester hours)Courses from any of the three approved Master Lists:Any Master List 1 course HumanitiesAny Master List 11 course Social SciencesAny Master List 11[ course Supplemental courses(Architecture. Communication. CounselorEducation. Curriculum and Instruction,Dance. Design. Educational leadership.English Language Writing. ForeignLanguage, Genetics. Geography.Humanities and Social Sciences,Landscape Architecture.Multidisciplinary Studies. ParksRecreation and Tourism Management.Social Work2Foreign Language at the 100 level may be used tosatisfy the College language requirement and Area ”I(Humanities or Social Sciences supplemental courses)requirements.Note: All curricula require the completion alone can rm i11literature as a pan of their language or Humanities andSocial Sciences rrr/uiremenl.
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ADULT AND COMMUNITY
COLLEGE EDUCATION
(Sec (Inn/Hull ('rI/ri/oq)

AGRICULTURAL AND RESOURCE ECONOMICS
Patterson Hall (Room 212)
[’z'o/issor J, A. Brandt. Huu/ (if/)1 purl/m Ill
[’ro/issrn' C. 1.. Moore. Assoc/lite H( m/ and Ertension Specialist in ('harge
l’rojissur L. A. Ihnen. ['ndu‘ymr/uuh Coordinator
[’rofi s's'rn‘ D. K. Pearce. Economics ()rrulimlr Coordinator
TEACHING. RESEARCH AND EXTENSION FACULTY
[)i'sling/uis/u l/ l'nim rsity Profissm‘: V. K. Smith
I'Hliss I\ l. A ai \(n A R.(lallant 'I‘ J (:rcnnes I) .\‘l Homer. P R .Iohnson.T Johnson H (' Pasour.Jr R K.I’err n. It A 5 hr 11 per. ‘1 I\ Woh gcnant. In ~I: I x I [‘1 /tssurx‘L I-i Daniels: n I F. Easley.W. D Eickhoff. E A.Estes II I. llincr [J I‘ Ne im1n M I. \\ alden R (' “'91 s All Ult‘fPY :fuv r .I B Hunt .Jr.meé\surs Emu“! R L'Brooks A .l ( iiu. R I) Ilahlc. I) } Harnond .lr R A. King T E.N|('I1()I\ .lr,R J Peeler (i R Pugh.J..-\.Seagrawsk l. Simmus .l (i Sutherland l'SIlA) W D Toussaint W L Turner.( R.Weathers.J.( Williamson.lr tum uh ['11] \\II\ I; A Benson D L. Hoag t‘ T Saf ey W X Thurman. I'\ D. Zering: Assoc «11¢ Proftxsurs[2mm 2 .l, I! A mmtl R 5 R031. ll. t (i l ian.,lr ll 1) Robinson. P S. Stone Ass sin! Professors J C Beghin:\ ll. lirt un l' l, I’mkler W F. Foster A R Ultn 'us \I.:\ Renk0\\:.-Is~s sluill’njwsmlfntril J C Matthews.lr F. M Sta ngs [At'llllitb‘ A M Beal~..lr S I..Rol inson.H.A Sampson”! ~11! iii/Instructor W. A,GrahamIII I" Inmm .\',,u u .s/ A t‘ Andn. I\' R N Barnes R H L'sr)’
The Department of Agricultural and Resource Economics serves agricultural, resourceand related Industries through its extension, research and teaching programs. Applyingprinciples of economics and related disciplines. these programs develop understanding ofcontemporary economic and business problems and equip students with a knowledge ofbusiness organization fundamentals and decision-making skills useful in the operation andmanagement of business firms.The Department offers undergraduate programs leading to Bachelor of Science degreesin agricultural business management and in agricultural economics. A concentration inbiological sciences business management is offered within the agricultural business management program. The Department also offers a natural resources economics and man-agement concentration within the campus wide degree program leading to a Bachelor ofScience degree in natural resources. See natural resources curriculum.The agricultural business management program prepares graduates for management.marketing. sales. finance and related careers. The agricultural economics program pro-vides a similar background in economics and business. together with the opportunity formore extens1ve coursework in basic and applied sciences. and it prepares graduates forbusiness careers and advanced study. The concentration in biological sciences businessmanagement prepares graduates for management. marketing. and sales careers in fieldssuch as biotechnology. pharmaceuticals. health care. environmental protection. food processing and finance dealing with biological issues. This concentration is designed to be anattractive option for students with a strong background and interest in science who seekalternatives to technical science careers. The natural resources economics and manage»ment curriculum prepares graduates for careers as managers and administrators withbusinesses and government agencies responsible for natural resources development and orwaste management.For a description of related programs offered within the College of Management. see thelistings for the Departments of Accounting. Business Management and Economics.
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OPPORTUNITIES
The growing number of specialized business firms producing and marketing servicesand products in agriculture, resource and life science-related industries has created anincreasing demand for graduates trained in agricultural and biological sciences businessmanagement. agricultural economics and resource economics and management. Employ-ment opportunities include careers with companies purchasing, processing and marketingfood, fiber and related products; firms producing and marketing production inputs (feed.equipment. chemicals, drugs, etc‘) and services; banks; other financial and credit agencies:cooperatives; natural resources management units and consulting firms: and naturalresources educational and regulatory agencies.Many graduates pursue careers in research and education with various state and federalgovernment agencies. These agencies include the Cooperative Extension Service, the Agri-cultural Research Service. the State Department of Agriculture, Environmental Healthand Natural Resources, the United States Department of Agriculture and the Environmental Protection Agency.

CURRICULUM IN AGRICULTURAL BUSINESS MANAGEMENT
Cred ls PhI/hll'al EdZUHIIUII and Frec Elerli (sALS 103 Introductory Topics in ALS ....... 1 (17 Credits), PE 10( Health and PhySical Fitness 1 .. 1Languagts (12 ("(1113) Physwal Education Elective 3ENG 111 Composnion and Rhetoric ....... 3 Free Electives , ‘‘‘‘‘‘‘‘‘‘ , ,i , , m, 13ENG 112 Composmon and Reading 3COM 110 Public Speaking ........ i.“ 3 Departmental quiimni/ tits and Eleflll‘lsElective (English or Foreign (5U ('rrrlst’)Language Literature) 1 iiiiiiiiiii 3 ACC 210 Account rig I 0,ACC 280 Managerial Accounting H , 2’.Humanities and Social 801472685 ARE 303 Farm Management or(2’ CI’d'r”) BUS(EC 310 Managerial Economics , 3ARE 212 Economics of Agriculture ............. 3 ARE 306 Agricultural Law orEC 202 Economic Problems and Issues ......... 3 BUS 307 Business Law I .1 i. 3Electives (Group Di .. i... .,.i i, .,, ., 15 ARE 311 Agricultural Markets orBUS 360 Marketing Methods 1, .. .. .’Physical and BID/01(1('HISI‘IFYZ€E§ ARE 321 Agrii FinanCial Mgmti or2.9 (‘i-ulits) BUS 320 Financm Management orBS 100 General Biology or BUS(E(') 404 Money F‘in. Markets & theBS 105 Biology in the Modern World ...... , 4 Economv H ~ 'ICH 101 General Chemistryl ........... , , 3 BUS 3'30 Human Resource Management0’CH 121 General Chemistry I Laboratory , l BUS 332 Industrial Relations 0’ ‘CSC 200 [an‘ to Computers & Uses or EC 431 Labor Economics ,,,,, ,,,,,, 1%BAE 241 Computer Applications m BUS(ST) 350 Econ & Bus (Statist cs .. .lAgri. and Life Sciences ‘ ‘ ...... 3 EC(ARE) 301 Intermed Microeconomics 3MA 111 Precalculus Algebra and EC 302 Intermediate Macroeconomics 3’.Trigonometry ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 3 ARE 433 US. Agricu tural Policy l 2%MA 114 Intro. to F‘ nite Math. Appl, ........... 3 Technical Agricultural ElectivesMA 121 Elements of Calculus 0,. (from Group C orF‘orestrv . i. .. 9MA 131 Analvtic Geometry & Gale A ..... , 4 Departmental or Technical AgriculturePY 221 College Physics 4, 4. 5 Elecl'WS- ~ - , ~~ 11310 SC Elective (From GroupAor Minimum Hours Required for Graduation I‘mGN 301 NTR 301 or SSC 200). i . . i

CURRICULUM IN AGRICULTURAL BUSINESS MANAGEMENT WITHCONCENTRATION IN BIOLOGICAL SCIENCES
CNN/NH Humanities and Striri/ Si llll‘lhALS 103 lntroductory’l‘opics in ALS .. l (11 ('rulilslARE 212 Economics of Agriculture . ‘{Lufli'fm'm (12 ( mm“) ARE(E(‘) .301 Intermed Microeconomics i .. 2iENG 111 Compos tion and Rhetoric , COM 201 persuaglon 'I‘heorv ‘ENG 112 Composition and Reading , -- - 4- 3 H1322 Rise of Modern sciehce i ....... ".COM 110 PUbl‘C Speaking!” HI .341 Technology in History I;COM 146 Bus KL Prof (ommunication 3i Elective (Ethics, Philosophy m-Elective (Eng Ish or Foreign Language Religion) .1 ‘Literature) ...................... .i Elective (Group I)) 3

97



Phi/Mull IIIH/ IfmIm/Iiii NI runs(41(Hl/IlslRAE 2'31 Agri M crocon puter Appl orRAE 211 toniputcr App! n ALS 2.110200 l‘lzint |1ifourM B 4111 General MlL‘l‘OlllUl my 1 . IBUM”) 360 Intro to Ecology mu]110(7101‘165 Ec ll gv Laboratory rn‘RU 101 I'lunt I) \crsih or7.0 'IU‘i Yerttliriilv Zimlom mu//1() ‘101 Vertebrate Z )0 0):} Lab inZ0 150 EU) Ullflnfll") l1 nlogy 1 . . ‘4 1RS [(111 Genera Bio 05:) ‘1('II 101 General( hemistr) I ‘1(‘II 1.51 General ( hemistr) Laboratory 1('II III" Principles of Chem stry .{CH 1:" I’rinciplesofl'hen istn Lab 1GN 3(11 Genetics n Human Affairs :rGN (11 l’rmc; cs {Genetics , .. . . . :1 1MA lll lntr U Fin If \Iath orMA 12:11 Anl) (:eumeer N Calculus B .4MA 1131 Elements of ('a culus nrMA 1.11 Anly (mun ctr) (k Calculus A . 1 4FY 22] College Physics . 1 5710 2(11 (iencrzi Loolom or710205 Intro ( cl k l)e\ Zoom7102M lntr ()rg.& Exol Zoo . . 4

Pk 1s mi EI/umlirm 11ml Frlc Ellclzi'rx(Io('ru[1[.\lPE 100 Heath and I’hvsical Fitness. 1Physical Education Electives 11. 1 . .,.1 1 3Free Electives .. 1 1 1 1 ,,,,,, 12
Dip/irfmr Iihil Ifrquirr mv rils rind Elem,”(71.9 {'rlrlibi)AC( 280 Manager al Accounting orACCZZO Accountingll ... ..1 3ARE 306 Agricultural Law 3ARE 311 Agricultural Markets orBUS360 Marketing Methods 1 1 1 .4ARE 5121 Agri1F nancial Mgmt. orBUS 320 Financial Management 11 . 1 3BUS(E(‘( 310 Managerial Economics 1 3BUS(ST1350 Eton & Bus, Stat orST 361 Intro Stat. for Engineers . 1 1.1 1.EC 302 Intermediate Macroeconomics 11 1 2’.ENG ‘3 Commun {or Engr & Tech, orENG Comm in. fir Bus Mg‘t1 orENG Commun. for Sci & Res ,1 1. 3Departmental E ecti\e(fron AREcourses). 1,1. 1 1 ..1, 3Departmental Electives (ARE or otherCALSElectivesl ..1.1 11112Minimun Hours Requ red for Graduation 1 1 130''Must include at east 6 hours of 400 or 500 level courses

MINOR IN AGRICULTURAL BUSINESS MANAGEMENT
The Department of Agricultural and Resource Economics offers a minor in AgriculturalBusiness Management. This minor provides students an opportunity to learn basic conceptsuseful in many careers in agricultural business. A total of 15 hours of coursework isrequired. including ARE 212. ACC 280. ARE 303 or ARE 311 and two additional courseschosen from a list of selected courses in agricultural and resource economics and relatedbusiness fields. Consult the Department for specific information.

CURRICULUM IN AGRICULTURAL ECONOMICS
SCIENCE PROGRAM CrN/IINALS 1021 Introductory T(p|CS in ALS . . l

Laiigiuigts II.’ ('i i tilts)ENG 111 (omposmon and Rhetoric . 3ENG 112 Composition and Reading 3Eleciixe (English or foreign languageliterature 1111 , .1. '1Electne (Language or (‘ommunicationl ,1 1. 1. :1
Hiuiiliiiiliis J? Soc (1 Sc (mu(3] (WWI/I’dARE 212 Economics of Agriculture 1 11111111 3EC 202 Economic Problems & Issues 1 1. 1‘1Electixes (Group D) ................ 15

Phi/meal mid Bio/oi/iciil Sciclicm(Jr; ('IHHLVBS 100 General Biology urBS 105 Biology in the Modern World 11111111111 4CH 101 General Chemistry I ............. . 3CH 121 General Chemistry I Laboratory . 1 1
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CH 107 PrinCiples of Chemistry ............. ‘3CH 127 Principles of Chemistry Lab ..... 1CSC 200 Intro. to Computers & Uses orBAE 241 Computer Applications in ALS ........ 3MA 111 Precalculus Algebra andTrigonometry ............ . 1 11 3MA 114 Intro. to Finite Math1Appl. 11111111111 3MA 131 Analytic Geometry & Calculus A 4MA 231 Analytic Geometry & Calculus B .1 . . 3FY 221 College Physics ............... . 5Bio Sci, Electne From Group A orGN 301.NTR3Ulor SSC 200) 1 1111111111111 3
Physical Education and Fm Ellt‘ill'és(17 Credits)PE 100 Health and Physical Fitness ...... . 1 1Physical Education Electi\e ................... 3Free Elective .................................. 13

GroupA and C Eliciiris(11 Credits)Electives .....



Departmental Riquiremenl. and Electzres EC 302 Intermediate Macroeconomics ...... . 3(.32 Credits) Electives (ARE 303,311 312321336423ACC 210 A t I . 436,515,521.523.533 or 551) .. 9ACC 280 MZC::;er?21glA:bounting . 3 EIEC‘WESIA"~VARE~ACC BUSECWOU‘“ARE(EC) 301 lntermed Microeconomics ..... . 3 course approved by UndergraduateARE 433 vs Agricultural Policy . 111111111111 3 Coordinate“ . ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ bBUS(ST) 350 Econ & Bus. Statistics ........... 3 Minimum Hours Required for Graduation: . .. . 130
MINOR IN AGRICULTURAL ECONOMICS
The Department of Agricultural and Resource Economics offers a minor in AgriculturalEconomics. This minor provides students an introduction to agricultural economics training that complements training in agriculture and applied sciences and will be especiallyuseful for further training at the graduate level. A total of 15 hours of coursework isrequired, including ARE 212 or EC 201, ARE(EC) 301, ARE 433 and two additionalcourses chosen from a list of selected courses in agricultural and resource economics andrelated fields. Consult the Department for additional information.

AGR0NOMY
Williams Hall
Professor W. K. Collins, Acting Head of the Crop Science Department
Professor E. J. Kamprath, Head of the Soil Science Department
Professor J. M. DiPaola, Undergraduate Coordinator Crop Sciencc
Associate Professor H. J. Kleiss, Undergraduate Coordinator Soil Science
Agronomy is the development and practical application of plant and soil sciences toproduce abundant, high quality food, feed, fiber and other crops. Agronomists serve a vitalrole in world agriculture and environmental quality. Students may earn a Bachelor ofScience degree under the technology curriculum of the College of Agriculture and LifeSciences with a major in Agronomy. The agronomy curriculum is administered jointly bythe Departments of Crop Science and Soil Science. Crop Science related primarily to thegenetics, breeding, physiology, and management of field crops and turf. Soil science isoriented toward soil physics, chemistry. origin, microbiology, fertility, and management.For further information, see Crop Science or Soil Science.

AGRONOMY CURRICULUM REQUIREMENTS
Credzls CSC 200 Intro. to Computers & Their l‘ses mALS Introductory Topics in ALS ........... 1 ST 31l Intro. to Statist'cs (TAB,TA( ,TAT TSS)ORLanguages (12 (WI/118) MA 131 Analy (,eom (It ('alculus A andENG 111 Composition & Rhetoric ......... 3 MA 231 Analy (:eom & Calculus BENG 112 Composniori & Reading , 1’. ITAA only) 7COM 110 Publ'c Speaking ............... 3 CH 101 General ('hemistry 3ENG 331 Commun for Eng &Tech. ....... 3 CH 121 General ('hemistry Lab 1CH I07 Principles of Chemistry ... “iSacral Sciences Kc Humanities CH 127 Principles of ('hemistry Lab 1(2] Credits) PY 221 College Phys cs . . :3ARE 212 Economics of Agriculture .. , 3 BO 200 Elant Life .. IEC 202 Economic Prob ems and Issues BS 100 General BMW} .. .. ., .. ‘ I(for TAB only) llllllllllllllllllllll 3 (IN 30] Genetics in Human Affairs orLiterature Elective .............................. 3 GN 411 PFIUCIPIC‘“ OI (JeneticsElectives(Group D. Areasl,ll,and Ill) . ..... 1215 ITAA OHIYI . .. . .. . 31SSC'ZUO SmlScience . ... .. .. . AIPhysical & Biologua/ SNPYIHS(35-116 CTIIIILS')MA 121 Elements of Calculus andBAE 221 Ag Sys. 1: Computer Appl. or
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Physical Education Frey Electives(IS-l5 Credits)PE 100 Health & Physical Fitness ............ 1PE Electives 3Free Electives .......................... 9-11
Agronomy (26 Credits)CS 213 Crops: Adapt. & Production .............CS 411 Envir Aspects of Crop Production ,.CS 414 Weed SelenceSSC (CS) 490 Senior SeminarSSC 341 Soil Fertility & Fert.SSC 342 Soil Fert. & Fert. Lab 1111111 .SSC 452 Scil Classification ....................CH 220 Intro. to Org. Chem. orCH 221 Organic Chemistry I(TAA only) ........................... 4CS (SSC) 415 Agronomic Pest Mgt. Sys. ......... 3

b-i—wv-Ama

Agronomy Concentrations(IQ-22 Credits}Agronomic Sciences (TAA)CH 223 Organic Chemistry [IMB 401 Gen. Microbiology ...BCH 451 Elem. Biochemistry ...BO 421 Plant Physiology .......................PP 315 Prin. of Plant Pathology orENT425 General Entomology34CS 413 Plant Breeding ..................Minimum Hours Required for Graduation 129

ace-AA

Agronomic Business (TAB)BO 421 Plant Physiology ....................... 4PP 315 Prin. of Plant Pathology orENT 425 Gen. Entomology ..................... 3—4ACC 280 Managerial Accounting ............... 3

ANIMAL SCIENCE
Polk Hall
Professor L. S. Bull. Head

ARE 303 Farm Management ................... 3ARE 311 Agricultural Markets ................. 3SSC (CS) 462 Soil Crop Mgt. Systems ........... 3Minimum Hours Required for Graduation 128
Crop Production (TAC)BO 421 Plant Physiology ....................... 4PP 315 Prin. of Plant Pathology orENT 425 General Entomology .................. 3—4ARE 303 Farm Management ................... 3SSC (CS) 462 Soil-Crop Mgt. Systems ........... 3CS 312 Pastures & Forages ..................... 3CS 413 Plant Breeding ......................... 2SSC 461 Soil Phys. Prop. & Plant Growth ....... 3Minimum Hours Required for Graduation 130
Turfg'raaa Management (TAT)BO 421 Plant Physiology ....................... 4PP 315 Prin. of Plant Pathology orEnt 425 General Entomology ................... 3 4CS 400 Turf Cultural Systems .................. 4CS 200 Intro. Turf Management ................ 3HS 342 Landscape Hort. orHS 371 Interior Plaancapes orHS 471 Trees & Ground Maintenance ........... 3-4SSC 461 Soil Phys. Prop. & Plant Growth ......_3Minimum Hours Required for Graduation 129
Soil Science (TSS)MB 401 Gen. Microbiology ..................... 4SSC (CS) 462 Soil~Crop Mg’t. Systems ........... 3SSC 361 Non Ag. Land Use & Management ..... 3BAE (SSC) 323 Water Management ............ 3BAE 324 Elementary Surveying ................ 1MEA 101 Gen. Physical Geology ................ 3MEA 110 Physical Geology Lab ................. 1SSC 461 Soil Phys. Prop. & Plant Growth ....... 3Minimum Hours Required for Graduation 129

Professor D. G. Braund, Associate Head for Extension
Alumni Distinguished Professor J. C. Cornwell, Undergraduate Coordinator
William Neal Reynolds Professor E. J. Eisen, Graduate Coordinator
TEACHING. RESEARCH AND EXTENSlON FACULTY
Alumni Distinguished Associate Professor K. R. Pond
William Neal Reynolds Professor J. G. Lecce
Professors: K. R. Butcher. E. V. Caruolo, R. G. Crickenberger, W. J. Groom, D. G. Davenport, K. L. Esbenshade. R. W.Harvey. W. L.Johnson,E. E.Jones.J. R.Jones. R. L. McCraw, B. T. McDaniel. R. A.Mowrey.Jr..R. M.Petters.B. R.Poulton. A. H. Rakes. H. A. Ramsey, O. W. Robison. P. D. Sargent. J. W. Spears, C. M. Stanislaw, D. P. Wesen. L. W.Whitlow. J. C. Wilk; Adjunct Professor: S. D. Perreault; Professors Emeriti: A. V. Allen. T. C. Blalock, E. R. Barrick.R. F‘. Behlow. A. J. Clawson, L. Goode. G. Hyatt. Jr.. P. N. Knott. C. A. Lassiter. J. M. Leatherwood. J. E. Legates.R. D. Mochrie. R. M. Myers. G. S. Parsons, J. W. Patterson. I. D. Porterfield. F. H. Smith, L. C. Ulberg, G. H. Wise.J. R. Woodard:Associaie Professors: B. P. Alston-Mills. J. D. Armstrong. J. H. Eisemann. R. E. Lichtenwalner, S. P.Washburn. M. D. Whitacre; Adjunct Associate Professors: M. T. Coffey. F. C. Gunsett, E. C. Segerson, Jr.. AssociateProfessors Emeriti: E. U. Dillard,J. J. McNeill;Assistani Prafessors:C. E. Farin. W. L. Flowers. J. A. Hansen. B. A.Hopkins, W. E. Morgan Morrow, M. H. Poore, M. T. See: Lecturer: D. T. Barnett: Ertmsio'n Specihlists: B. C. Allison.
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M. C. Claeys, J S. Clay G. M. Gregory, R. M. Hughes D. C. Miller: Associate Membrrs of the Faculty: J. H. Britt(Veterinary Medicme): J. C. Burns (Crop Science): W M Hagler (Poultry Science, Plant Pathology): D. K. Larick(Food Science)
Animal Science is a broad field centered on the biology, production, management, andcare of domestic animals. Animals have, throughout history, provided man with a majorsource of food, fiber, pleasure and companionship. Undergraduate students study subjectsrelated to various phases of animal science. Courses are offered in anatomy, physiology,nutrition, genetics, and management, and there are opportunities for the application ofbasic scientific training in the husbandry areas. Options for course selection by eachstudent 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 for positions in a wide variety of areas such as:livestock production, animal management, feed and animal health product companies,livestock marketing, food processing industries, feedlot managers, management con»sultants, state and federal departments of agriculture, breed associations, education,financial institutions, livestock publications, technical service managers, animal technicians, media specialists, agricultural extension service and public relations. Animal scien-tists can be found across the nation and round the world in all phases of production.research, sales, service, business and education. Many students in pre-veterinary medicineobtain degrees in animal science. Students may elect graduate study, after which they willfind opportunities in teaching, research, and extension. See listing of graduate degreesoffered.

CURRICULA IN ANIMAL SCIENCE
The degree of Bachelor of Science with a major in animal science may be obtained undereither the science or industry curricula offered in the College of Agriculture and LifeSciences. The science curriculum (SAS) is designed for students with interest in advancedstudy in disciplines such as physiology, nutrition. and genetics. Many students in pre-veterinary medicine (SPV) are enrolled in this curriculum pursuing a Bachelor of ScienceDegree in Animal Science. The industry (IAS) curriculum is for students interested inentry into the animal industry or allied businesses. It offers flexibility in complementinganimal science with business, economics, and applied science course work.

SCIENCE PROGRAM
CrM/ils Nalilrn/ Sriirw s (3/. ('rIr/IIN)0 1ALS 11).; Introductory Topics ............. . l B8100 General Bio 0g) """"""" ‘ 4, , . CH 101 General Chemistry ............. 3English ( anipgszilicoguc/ngfnimumralimi CH 121 General ('hemistry I Lab .. .. l‘ g ' . ‘1 CH 107 Princ1ples of (‘hemistry ........... 33:18 fl; 80mp0<130n g Sheffnc ------------ ; CH 127 Principles of (‘hemistry Lab .. . lomposi ion ea ing .............. FY 21] Colle e Physicsl H 1COM 110 Hublic Speaking ._ .. .. .. 3 py212 cone; physmn .. 4Egg 3;: Eomm ;0T Enlafigem- 0’ GN 411 Princmles Genetics ... 4..‘ 'omm. or us. .orENG 333 Comm for SCL & Research .. . .. ‘% RBNN‘N'IH/ Eli films (a: l‘mlilx). , ‘ ,1 . CH 221 Organic (‘hemistryl .. 1Hymmlllé‘; (3:352; ‘8' "m” CH 223 Organic ('hemistry II .... -1MB 401 Genera Microbiology .. 43:112:23; EEllcmiomlc‘ OI Agriculture ~ :’ ST Sill Introduction to Statistics .. 3‘ era {”9 9“ IVE 1‘ Group A,B,or C . . .. . . . 7Humanities Elem” ‘ ‘ ‘5 (Recommended Bt‘H 45] Intro. BiochemistrySoc1alSc1ences E ective -------- '5 & ANS 21f), Microcomputers in Anim Prod 07‘Humanities or So ~ial Sc ences .......... . 9 BAR 221' Agric. Svs I‘ MICTOCOmp ADDIIL)

Mal/Len ”tics (7 ('n ilils)MA 1]] A zebra & Trigonometry‘ . ....... 2%MA 121 Elements of Calculus orMA 131 Analytic Geometry Calculus A . t
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I): [llll'lml Illll/ lo 1/ UN nu nix (I’i ('ri Ililx)ANS 100 l’crspectnes in Anima Science IANS 1110 Anatomy a Physiology DoniAnimiils,, .., i. . 1ANS 220 Reproil I.att. Ni Behav DomAnimals i. , |ANS 230 (ienetits Nutr. tit Growth DomAnimals. . . ‘1h:ANS 1‘10 Scm niir in Animal Sciente
I)l[llll'lllllllltll Blvd inll.‘( rorlilsl(.S'i'lu‘l l.‘ I'I'Itlll\ .i‘ t III/ll Iiuiirs mus! I): frommlIlNlflt nu II! (I) ii‘s‘r x “)ANS 210 Microcomputers in AnimaProduttion '_’ANS 250 Applied \iiinial Nutrition i. 1".ANS 303 Principles of Equine Evaluation , 2ANS 310 Basic Horse Husbandry 1 ., .1ANS {FS PH) ‘12.! Muscle Foods & Egizs 1. El

INDUSTRY PROGRAM
Fri I] laALS 10:1 Introd It'lttr) Top’cs 1i 1

English ('OHIIHMI’IUII (1‘ ('uiil mini {whim(I! ('7‘: Illls)ENG 111 Con 1)()\IL10n A: Rhetoric i. , .1ENG 112 Composition ck Reading ,. ,COM 1111 Public Speaking . 1 1 3ENG .‘131 Comm for Eng A; Tech 41!ENG 332 Comm for Bus Mm OIENG 3.4.1 Comni for SCi ,. , 51
Hun uni! is (hf Sm IIII Si-ii nus(:1 ('rillilxlARE 212 Economics of Agriculture i, 1 3Literature Elect \e , ,,,,,,,,,,,,,,,,,, 3Hun aiiities Elective , .......... 3Social Smences Electne 1 i 1 3Humanities or Social Sciences Electives 1.1 1 1 9

Mallu NIlllIt‘.‘ (7 CH (1 (a)MA 111 Preca culus Algebra & Trigonometry 3MA 121 Elements CaLulusurMA 1211 Analytic Geometry & Calculus A 4
Nalurul So (In s (-.i ('riililslBS 100 General BIOlOK} ..................... 4CH 101 General Chemistry" ,,,,,,,,,,,,,,, 3CH 121 Genera Chemistry Lab . 1CH 107 Principles of Chemistry . 1 1 ‘1CH 127 PrinCiples of Chemistry Lab , 1, 1 1 1[’1' 211 College I’h3s1cs I ,,,,,,,,,,,,,,,,,,,, -IPY212 COlPREPlUbK‘Sll i ., ., 4ON 301 Genetics in Human Affairs 3

Rostrum] Elttlt vsJu’ ('ri (11(8)CH 220 Introductory Organic Chemistry orCH 221 Organic Chemistry I .................. 4ST '111 Introduction to Statistics .. 3GroupABort “.116(Recommend MB 401 Gen Micro“ ANS 210.Microcompiin Anim1Prod10i BAE 221. Agric.Sys 1' Microcomp Applic., CS 312‘ Pastures &Foraize Crops and ARE 303, Farm Management)
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ANSlFS)324 Milk&Dairy Products , 2ANS 340 Selection Domestic Animals ...... 3ANS 402 Beef Cattle Management” .......... 3ANS 403 SWine Management” ......... '1ANS 404 Dairy Cattle Management" ..i. 1 3ANS 406 Sheep Management" .i ,H. .,.. . 3ANS 410 Equine Management” 3ANS 412 Applied Animal Breeding 1111111111 14ANS lNTR.POl 415 Comparative Nutrition iiiii 3VMF 420 Diseases of Farm Animals 1 .,, H 3
Physical Erluculion (£- fi‘ru Electives()6 Credits)PE 100 Health PhySical Fitness 1 1PhySical Education Electives .............. 3Free Electives .................. 12Minimum Hours Required for Graduation 1 130

]Must be completed “ ith a grade of C or better.

Depurtnu iilal RUIIUH "It 71H (15 Credits)ANS 100 Perspect ves in Animal Science. , 1ANS 130 Anatomy & Ph}siolog’y of Dom. Anim 4ANS 220 Reprod. Lact & Behav. Dom Anim 1 4ANS 230 GenetICs Nutr1& Growth Dom. Anim i. i, 4ANS 490 Seminar in Animal Seience .......... 2
Depammnl Elecliiis(Select 1.) crtdits i-ndils mus! be from niannmnienlcomm s")ANS 210 Microcomputer in Animal Production 2ANS 250 Applied Animal Nutrition 1 .. 3ANS 303 PrinCIples Equine Evaluation .1 . 2ANS 310 Basic Horse Husbandry ............... 3ANS IFS. PO) 322 Muscle Foods and Eggs ...... 3ANS (PSI 324 Milk and Dairy Products .. 2ANS .340 Selection Domestic Animals 1111111111 .3ANS 402 Beef Cattle Management” iiiiiiiiiiii 3ANS 403 Swine Management” ............... 3ANS 404 Dairy Cattle Management" 1 1 3ANS 406 Sheep Management” ................ 3ANS 410 Equine Management” ..... 1i 1‘ 3ANS 412 Applied Animal Breeding ............. 1-4ANS (NTR, PO) 415 Comparative Nutrition ,.. 3VMF 420 Diseases of Farm Animals 111111111111

Physical Ediu‘alioii dc Frii Electiies(16 Credits)PE 100 Health & Physmal Fitness 1Physical Education Electives .......... 1 1 3Free Electives ............................... 12Minimum Hours Requ1red for Graduation 130
‘Must be completed with a grade C or better.



MINOR IN ANIMAL SCIENCE
A minor in Animal Science is open to all interested baccalaureate students. It is designedprimarily to complement curricula in Agricultural Business Management, AgriculturalEconomics, Agricultural Education, Agronomy, Food Science, Poultry Science, and Zoology. Students completing a minor in Animal Science will become familiar with animalproduction and with its related industries. their fundamental components, terminology.and dynamic nature. The minor requires a minimum of 15 credit hours, and its course ofstudy is flexible in order that students may emphasize the discipline or species of theirinterest.
BIOCHEMISTRY
Polk Hall (Room 128)
Professor P. F. Agris, Head of the Department
Alumni Distinguished Undergraduate Professor and William Neal Reynolds Professor: H.R. Horton, Undergraduate Coordinator
Professor J. D. Otvos, Graduate Coordinator
TEACHING, RESEARCH AND EXTENSION FACULTY
University Professor: E. C. Theil
Professors. H. M Hassan, W. L. Miller, E C. Slsler‘ Adjunct Professor K S. Korach; Professors Enurl F. B.Armstrong,J. S. Kahn, I. S. Longmuir.S B.Tove‘Asxoc1ate Professors J A. Knapp. E, S. Maxwell. P L.Wollen21en‘Adjunct Associalt Professor. E. L. Treadwell: Assistant Professors L. K. Hanley Bowdom C. C Hardin, C L.Hemenway: Visiting Assistant Professor H. S Gracz: Associate Members of ”Z! Faculty R. R Sederoff (Forestr)Genetics), H. E. Swaisgood (Food Sc1ence).D. E, Sayers (Physms).
The Biochemistry program provides B. S. graduates with the scientific background andskills required for employment in university, industrial, state, and federal research laboratories. The curriculum is especially suited to students preparing for graduate study inbiochemistry, molecular biology, biotechnology, medicine, and related fields. It emphasizesthe fundamentals of biological and physical sciences, offering students breadth of knowl-edge and depth ofunderstanding. The curriculum provides students with broad experiencein biological and chemical laboratories and encourages the development of experimentalskills. Opportunities are provided for highly qualified students to undertake honorsresearch during their junior and/or senior years.

BIOCHEMISTRY CURRICULUM
t'rrr/ils Computer, Mathematics or Statistics elective (ti) .. 3ALS 103 Introductory Topics in ALS . , .... 1 FY 205‘. 208 General PhySIcs for Engineers andSelent sts I and ”(4,4)Lanyuayts (1.3 ('rrldits) orENG 111 Composition and Rhetoric ........... 3 FY 211. 212 College PhV‘iiCSI. ”(4%“ ., . 3ENG 112 Composnion and Reading . .. .. 3 . ,Foreign Language Elective rrrrrrrrrrr 6 (htmistry Inzrl Laboratory Anali/us2:} 20' ('rer/Its)Hunzunzlws andSww/Srimres CH 101, 121. 107. Genera Chemistry (3,1 3,1) 8(21 CWFIZL") CH 221. 223 Organic Chemistry I and II (4 LI) 8Electives must include 6 credit hours each from CH 431‘. 433‘ Physical Chemistry I 811d II (3-3)both the humanities and the soc1al sciences ...... 21 0"Also, at least one literature course must be CH 331 Introductory Physical Chemistry .... . 6 4included Within the requ1red 21 credit hours. Laboratory AnaIySH CIGCIIVESi€42 ('I’I 315(4)0r CH 4259(3). . . .. .. .. .IilMathtmalical Suener and Physics(21 241’C7‘WI7I8)MA 141', 241 , 242 Ana ytic Geometry andCalculusl II, and III (4,4,4)orMA 131. 231, ST 311 Analytic Geometry andCalculus A and B (4.3) and Introduction toStatisticst3) ..................... . 121 10
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Life Sciences (.‘lt .15 Credits) Electives (16-18 Credit»)BS 100 General Biology 4 Technical electives (Advised) 0—2Life Sciences electives (must include both animal Free electives 12and plant science courses, and a. course in Physical Education (PE 100 plus Physicalphysiology or cell biology) 11-12 Education Electives) .........................BCH 150 Introductory Biochemical Concepts 2 Minimum Hours Required for Graduation 130BCH 451. 452 Introductory Biochemistry andLab (3.2) ------------------------ 5 ‘Recommended for students preparing for graduateBCH 453 Introduction to Molecular Biology and study in BiochemistryMetabolism 3MB 401 General Microbiology .. 4ON 411 Principles of Genetics 4Laboratory or Library Research (e.g.. BCH 490) ... 1

BIOLOGICAL AND AGRICULTURAL
ENGINEERING
(Also see Engineering)
David S. Weaver Laboratories (Room 100)
Professor D. B. Beasley, Head of Department
Professor F. J. Humenik, Associate Head in Charge of Extension
Professor C. F. Abrams. Jr., Graduate Coordinator
Professor J. H. Young, Undergraduate Coordinator
TEACHING, RESEARCH AND EXTENSION FACULTY
Distinguished University Professor and William Neal Reynolds Professor: R. W. Skaggs
Professorsfl. C. Barker. L. B. Driggers. E. G. Humphries,W. H.Johnson.G. J. Kriz.W. F. McClure. R. E.Phillips. R. P.Rohrbach. L. M. Safley. Jr., R. E. Sneed, R. S. Sowell. L. F. Stikeleather. C. W. Suggs, P. W. Westerman. T. B.Whitaker(USDA). D. H.Willits; Professors EmeritiJE. O. Beasley.G. B. Blum,Jr..H. D. Bowen, J. W. Dickens, H. M.Ellis. J. M. Fore. G. W. Giles.J. W. Glover. F. J. Hassler. E. L. Howell. D. H. Howells. R. W. Watkins. J. W. Weaver.Jr., E. H. Wiser: Associate Professors: G. R. Baughman, R. W. Bottcher. C. G. Bowers. Jr., A. R. Rubin; AdjunctAssociate Professor: D. C. Richardson: Associate Professor Emeritus: W. C. Warrick; Assistant Professors: M. D.Boyette, R. 0. Evans, R. L. Huffman, G. D.Jennings,J. E. Parsons;AMMtAssistantProfessorsG. M.Jividen. S. K.Seymour; Instructor: G. T. Roberson: Senior Researchers: S. C. Mohapatra: Research Associate: G. M. Chescheir:Extension Specialists: .I. A. Arnold. S. W. Coffey. J. A. Gale. D. E. Line, R. L. McLymore. J. M. Rice. J. Spooner;Associate Members ofthe Faculty: D. D. Hamann (Food Science), A. E. Hassan (Forestry). V. A. Jones (Food Science).T. M. Losordo (Zoology). S. C. Roe (Companion Animal & Special Species Medicine). K. R. Swartzel (Food Science).

Biological and Agricultural Engineering is the engineering discipline that uses engi-neering principles to solve problems and improve situations involving biological and agri—cultural systems. The goals are to improve efficiency, conserve natural resources, protectthe environment and, in general, to contribute to improving the quality of life as impactedby biological and agricultural systems.Two curricula are offered, Biological and Agricultural Engineering and AgriculturalSystems Technology. The Biological and Agricultural Engineering curriculum, which isaccredited by the Accreditation Board of Engineering and Technology (ABET), leads to thedegree Bachelor of Science in Biological and Agricultural Engineering. Graduates of theAgricultural Systems Technology curriculum receive the degree Bachelor of Science inAgricultural Systems Technology.
OPPORTUNITIES
Graduates of the Biological and Agricultural Engineering curriculum are qualified forpositions in design, development and research in public institutions and in industry. ThlScurriculum also provides adequate preparation for post-graduate work leading to
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advanced degrees. (See listing of graduate degrees offered.) Those receiving degrees inAgricultural Systems Technology are qualified for positions in sales, services, and man-agement of agribusinesses such as farm machinery, irrigation systems, etc.; as countyagents or farmers: and for various types of agricultural advisory work.
CURRICULUM IN BIOLOGICAL AND AGRICULTURAL ENGINEERING
ENGINEERING PROGRAM
The engineering curriculum provides an educational program for students which uni—quely prepares them for dealing with engineering problems in the biological and agricul-tural areas. Emphasis is placed on basic science and engineering courses such as mathematics, physics, mechanics, biology, soils, and thermodynamics which provide a soundbackground for the application of engineering to agricultural and biological problems.Since biological and agricultural engineering involves the disciplines of biology, agriculture and engineering, the curriculum isjointly administered by the Colleges ongricultureand Life Sciences and Engineering. Undergraduate freshmen entering this curriculumshould enroll in the College of Engineering undesignated program and indicate BAU astheir curriculum choice. After successfully completing the Engineering undesignatedrequirements the student will enter the Department of Biological and AgriculturalEngineering.For the engineering program in biological and agricultural engineering, refer to theCollege of Engineering section of the catalog.

AGRICULTURAL SYSTEMS TECHNOLOGY CURRICULUM
The Agricultural Systems Technology curriculum is intended to provide a broad over-view of agricultural systems. The curriculum integrates courses from the physical, biological, and earth sciences with courses in agricultural production, mechanization, and management. Graduates are prepared to apply shop, mechanical, and information technology tothe farm or agribusiness.Listed below are the departmental requirements in the agricultural systems technologyprogram.

Credits CH 107 PrinCiples of ( hemistry .. , . . 3ALS 100 Introductory Topics in ALS . .. .. 1 CH 127 Principles of Chemistry Laboratory 1E115 Intro. Computing Env1r . . . . 1 FY 211 College PhySiLSI . . 4FY 212 College Physics II .. 4Language (12 (TN/7'15) SSC 200 SOII Science . 4ENG 111 Composmon and Rhetoric 3 Group A Electives (Biological Science) ..... . 4‘3Egg 3% gflgilpfsslgggkaES Eeadmg“ ‘ 1 :5 Physical EIIHI’I‘II on our] Fru ElnchrisLiterature Elective ........................ 3 (”i "”11“"PE 100 Heath & Physical Fitness . .... . . lHumanities 071’] 5'7““! SNI’Me-‘i' Phy'51cal Education Elect ves .., .. .. .. . 3(21 Credits) Free Electives .. .. .. .. . , 12
EEEDZIEZEIEZLdKSZiics ongriculture . . , H 13 Departmental R4 qin‘romrnts and Elect“ asENG 331 Commun. for Engr. & Tech. . .. . , 3 W ( WWSOC 241 Sociology Agr and Rural Life ., 3 BAE 201 Shop Processes and Management 3BAE 211 Farm Machinery . . .. . 3Mathematzcs and 310123!“ BAE 221 Agr System51 . H. .m. , :3(/3 CTN/7’5) BAE 222 Agr. Systems ll . 2MA 111 Precalculus Algebra and Trigonometry . . 3 BAE 311 Al"- POWEF and Machinery 3MA 114 Intro to Finite Math ............... . .; BAE (SSC) 323 Water Management . 3MA 131 Analytic Geometry and Calculus A ., 4 BAE (53C) 324 Elementary SUFVEYITIK ---- 1ST (BUS) 350 Economics and Business Statistics or BAE 331 ART Systems I” 1 . 1 2ST 361 Intro. to Statistics for Engneers ....... . 3 BAR 332 Farm SLFUCLUTGS . . . . '3BAE 333 Processing Agr Products 4Phi/Sim! (1an Biological SriPnccs BAE 343 Agr Electrification . ., . . ‘l(28 CHI/its) BAE 344 CircuuLs and Controls ........ . lBS 100 General Biology . . . . 4 BAE 4‘“ All“ Systems IV ‘ , 4- 3CH 101 General ( hemistry I ‘ 3 BAE 442 Agr. System‘s V ......... . 2CH 121 General ( hemistry Laboratory. . . . I CC 101 Engineering (iraphlcsl ‘3Minimum Hours Required for Graduation
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MINOR IN AGRICULTURAL SYSTEMS TECHNOLOGY
The undergraduate academic minor in Agricultural Systems Technology is offered tostudents interested in applications of engineering technology and systems analysis tovarious areas of agriculture such as machinery, structures, food and feed processing andsoil and water management. The program allows majors in other areas to apply engineer-ing technology and information technology to equipment, materials, resources or processes.
BIOLOGICAL SCIENCES
Bostian Hall (Room 2717)
Professor C. F. Lytle, Coordinator
Assistant Professor J. E. Mickie, Undergraduate Coordinator
Associate Professors: R. L. Beckmann.Jr.(Botany), M. Niedzlek-Feaver(Zoology). B. C. Haning(PIant Pathology). B. M.Parker (Entomology): Teaching Technicians: W. P. Crumpler (Microbiology). C. W. Parker (Adult and CommunityCollege Education)
The Biological Sciences constitute a rapidly developing field offering many challengingand rewarding opportunities for well-trained students. The Biological Sciences Inter—departmental Program offers a BS. degree in Biological Sciences for students seekingcomprehensive training in biology and the supporting sciences.Many graduates of this program continue further studies in graduate schools in suchdiverse fields as botany, zoology, marine biology, physiology, genetics. biochemistry, bio—technology, pharmacology. and microbiology. Others attend professional schools in medi-cine, optometry, and veterinary medicine as well as other health-related fields.The Biological Sciences curriculum provides a modern, flexible undergraduate programto prepare students for rewarding careers in research and teaching as well as in business,industry, research institutes and governmental agencies. A wide range of career opportun-ities are available in technical sales, manufacturing and quality control, environmentalmanagement, and other positions with pharmaceutical companies, food manufacturers,medical laboratories, public utilities, and other industries.Biological Sciences majors may elect a general program of study or the Nutritionconcentration option. A joint program with the Department of Mathematics and ScienceEducation leads to a double major and a teaching certificate.

BIOLOGICAL SCIENCES CURRICULUM AND CONCENTRATIONS
GENERAL

Credits B0 421 Plant Physiology orALS 103 Introductory Topics in ALS ........... 1 BO (ZO) 414 Cell Biology or‘ Z0 421 Principles of Physiology ................ 3 4Languages (12 CrPd'l-tl BS 100 General Biology .......... 4ENG 111 Composition and Rhetoric ............. 3 BS 490 Senior Seminar‘ ............... 1ENG 112 Composition and Reading ............. 3 BS 492 External Learning Experience OT_Foreign Language ............................... 6 BS 493 Special Problems in Biological Seience orALS 499 Honors Research/Teaching II .......... 3 4Humanities and Social Sciences ON 411 Principles of Genetics .................. 4(21 Credits) GN 412 Elementary Genetics Lab . 1Humanities EIectives(Area I) .................... 6 121:2??? Selejilzhggicmbflogy 4‘ I S ' E ' A II ................ 6 en 1' ogyifflan,ijzs'lchcilths'Ziejjcerff ) 20 303 + zo 304 Vertebrate Zoology and Lab orSupplemental Group D courses (Area III) ....... 9 Z0 402 + ZO 403 Invertebrate Zoology and Lab -- 4(Curriculum must include one course in literature.) 58 g8; :32 gigledgyl 5:309 :3
Biological Sciences Note: Students electing 20 1,21 or BO (ZO) All.(86-38 Creclits) ‘ must also elect either Z0 4’05 Cellular- and Animal Physiology Laboratory or382505ialagtlelniifeensary Biochemistry ............. 3 BCH 1‘52 Introductory Biochemistry

BO 400 Plant Diversity ......................... 4 Laboratory """"""""""""""""
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Physical Sciences and Mathematics PY 211, 212 College Physics I, II or{34-36 Credits) PY 205. PY 208 Physics for Engineers andCH 101 General ChemistryI 3 Seientists ------------------------------------ 8
8i} lit Eftifiilihoitiéfiiiifib.::::::::::“::: é thswaléduwtm mm...Ch 127 Principles of Chemistry Lab ........ ... 1 . ‘ (”'3 26 Credits)CH 221' 223 Organic Chemistry 1 and 11 8 Restricted Electives from Groups A,B,C and D ...7 10MA 131, 231 Analytic Geometry and Calculus A, B and Free EIeCthBS --~~~~~: ----- _ 12BAE 221 Agricultural Systems I: Microcomputer PE 190 Health 311d Phy51931 Fitness 1Applications or Physwal Education Electives 3CSC 200 Intro. DO Computers and Their Uses 01‘ Minimum Hours Required for Graduation ... 130ST 311 Intro. to Statistics 10ORMA 141, 241. 242 Analytic Geometry andCalculus I, II and III .......................... 12
NUTRITION CONCENTRATION
The nutrition concentration follows the general curricular requirements for the biologi-cal sciences program, except that students must take four courses in nutrition: FS 400,NTR 415, NTR 490, and NTR 516.

MINOR IN NUTRITION
The minor in nutrition will provide knowledge of the principles of nutrition that areneeded to formulate balanced diets and to evaluate information and policies concerningfoods and dietary practices. Students may select courses to emphasize human or animalnutrition or a combination of these. For additional information consult Nutrition Program220B Polk (515-2763).

MINOR IN BIOLOGY
The minor in Biological Sciences is open to all interested baccalaureate students with theexception of Zoology and Botany majors, but is intended primarily to enhance the programsof students whose major field is outside the Biological Sciences area. Students pursuing aminor in Biological Sciences will become familar with fundamental principles of biologyand gain a broad—based perspective of the biological sciences. The minor requires a min-imum of 17 credit hours. The minor program is flexible so that students may take courses inareas of individual interest.
BOTANY
Gardner Hall (Room 2214)
Professor E. D. Seneca, Head of Department
Professor C. G. Van Dyke, Undergraduate and Graduate Coordinator
TEACHING, RESEARCH AND EXTENSION FACULTY
University Research Professor: W. F. Thompson
Alumni Distinguished Undergraduate Associate Professor: R. L. Beckmann
Professors: C. E. Anderson. U. Blum, R. J. Downs, R. C. Fites, J. W. Hardin. W. W. Heck (USDA). R. L. Mott, H. E.Pattee(USDA),J. F.Thomas,J. R.Troyer.T. R.Wentworth,A. M.Witherspoon;ProfesxorsEmeritisD. B.Anderson,G. R. Noggle, H. T. Scofield, L. A. Whitford: Associate Professors: W. F. Boss. J. M. Burkholder, J. M. Stucky:Assistant Professor: R. S. BostonJ. E.Mickle, D. Robertsonz’l‘eaching Technician: D. S.Wright;AssociateMember.~i oftheFacully:H. V. Amerson(Forestry), K. 0. Burkey, S. C. Huber,T. W. Rufty,Jr., H. Seltmann(USDA Crop Science).L. B. Crowder(Zoo|ogy, Biomathematics), M. M. Goodman (Crop Science, Statistics. Genetics), D. E. Moreland (CropScience, Forestry. Toxicology). E. C. Sisler (Biochemistry).
The instructional program provides classroom, laboratory, and field experience in themajor areas of plant science. Undergraduates majoring in botany are given a broadbackground in the humanities and physical sciences and are encouraged to participate in

107



independent study in the senior year. Majors, as preprofessionals in the plant sciences, areprepared for advanced study in botany and other biological fields, as well as in the appliedplant sciences such as horticulture, crop science, plant pathology, resource managementand 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 agraduate degree, the undergraduate major will be qualified for teaching positions incommunity and junior colleges. colleges and universities, for research positions in federaland state government laboratories and in private industry.Research technician positions in many life science areas in governmental and industriallaboratories are also career possibilities. The field of biotechnology provides additionaltechnical opportunities. Field botanists and naturalists find employment in state andnational park systems and nature interpretation programs.

CURRICULUM IN BOTANY
The Bachelor of Science degree with a major in botany is offered under the sciencecurriculum of the College of Agriculture and Life Sciences. (See the freshman year pro—gram and other basic requirements.)The Bachelor of Science degree with a double concentration—one in economics, English,history, philosophy or political science, and another in botany—is available in the College ofHumanities and Social Sciences. For details, refer to the section on “College of Humanitiesand Social Sciences," in this catalog.

SCIENCE PROGRAM
CreditsALS 103 Introductory Topics in ALS ........... 1

Languages ([2 Credits)ENG 111 Composition and Rhetoric ............. 3ENG 112 Composition and Reading .. ..... 3ENG 333 Commun. for Science & Res. . ..... 3Language or Communication Elective ............ 3
Humanities and Somal Sciences(2) Credits)PHI 205 Problems and Types of Philosophy orPHI 333 Theory of Knowledge orPHI 340 Philosophy of Science orH1 321 Ancient and Medieval Science orHI 322 Rise of Modern Science ................. 3Electives from Group D“ ......................... 18
Physical and Bialomcal Sciences(31 Credits)BS 100 General Biology ........................ 4CH 101 General Chemistryl .............. 3CH 121 General Chemistry Laboratory . ..... 1CH 107 Principles of Chemistry .......... 3CH 127 Principles of Chemistry laboratory ...... 1MA 111 Precalculus Algebra andTrigonometry ......................... 3MA 131 Analytic Geometry and Calculus A' ..... 4FY 211, 212 College Physics I, II ................ 8Z0 201 General Zoology orZ0 303 + 304 Vertebrate Zoology and Lab orZ0 402 + 403 Invertebrate Zoology and lab ....... 4

Restricted Electives from Groups A and C(22 Credits)CH 220 Introductory Organic Chemistry‘ ....... 4CSC 200 Intro. to Computers and Use or
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BAE 221 Agri. Systems Computer Applic. orBAE 241 Computer Applic. in Agri. and LifeScience .............................. 3GN 412 Elementary Genetics Laboratory ........ 1MB 401 General Microbiology .................. 4SSC 200 Soil Science ........................... 4ST 311 Introduction to Statistics ................ 3Three credit hours of 200 level or above coursewith the following abbreviations CS. PS. HS andPP or FW(ZO)221 or FW(Z0)353 ............... 3
Departmental Requirements and Electives(28 Credits)B0 200 Plant Life .............................. 4B0 (Z0) 360 Introduction to Ecology ............ 3BO (ZO) 365 Ecology Lab ...................... 1BO 400 Plant Diversity ..... 4B0 403 Systematic Botany ..................... 4B0 413 Introductory Plant Anatomy ............ 4BO 421 Plant Physiology ....................... 4GN 411 The Principles of Genetics .............. 4
Physical Education and Free Electives(16 Credits)PE 100 Health & Physical Fitness .............. 1Physical Education Electives .................... 3Free Electives ........................ 12Minimum Hours Required for Graduation ”.1311

1The proposed program meets the minimum requirements for graduate work; however, additional coursesare encouraged in mathematical and physical sciencesfor students who are planning advanced study. Seeadviser.2Completion of one course in literature is required.



MINOR IN BOTANY
The 15 credit minor in Botany is offered to any undergraduate degree student interestedin gaining a basic knowledge of plants. It is intended both to complement other curriculathat are related to the plant sciences and to give students a basic appreciation of plants.Such appreciation includes an understanding of plant-human interactions, plant structureand how plants function, plant identification, and the pervasive roles of plants and plantproducts in human society. It is not intended to prepare students for a professional career inBotany, and additional courses are recommended for students who plan graduate work inthe plant sciences.

CROP SCI ENCE
Williams Hall (Room 2205)
Professor W. K. Collins, Acting Head of the Department
Professor G. A. Sullivan, Acting Specialist In Charge
Professor J. M. DiPaola, Undergraduate and Graduate Coordinator
TEACHING, RESEARCH AND EXTENSION FACULTY
Distinguished University Professor M. M. Goodman
Alumni Distinguished Undergraduate Professors W. T.Fike, Jr., R. P. Patterson
William Neal Reynolds Professors M. M. Goodman, E. A. Wernsman
Philip Morris Professors W. K. Collins, G. F. Peedin
Professors-J R Anderson.D T.Bowman,J. C.Burns(USDA J. W. BurwnlUSDA). I3. E Caldwell. H. D.C0ble.P TCorbin. E. J. Dunphy J. T. Green, Jr,, S. C. Huber (USDA), R. E Jarrett, W, M Lewis. R. C. Long, J. E. M ller(USDA) D. E, Moreland (USDA), J. P, Mueller H Seltmann (USDA) H. T. Stalker D H Timothy. J B, WeberW. W. Weeks, R. P. Wilson (USDA). A. D Worsham. J. C. Wynne. A. C. York, Around Professors D. G. Obl ngerD. T Patterson. G. M, Werner; Professors Emu-iii. R. R Bennett, C. T Blake. (' A Brim. D. S. ('hamblee, JChaplin, W A Cope. S H Dobson D A Emery, D U Cerstel. W B Gilbert W. C Gregory H D. Gross. (I RGwynn,P H.Har\ev.S N Hawks,(}. L.Jones G (' Klingman,J. A.Lee.R. L. Lovvorn.R. P. Moore A.Perr_\. L L.Phillips,J. C. Rice. D. L Thompson,J A.Wej brewAssor'inte Proftssors. A, H. Bruneau K. O. Burkey(USDA) T. ECarterlUSDA), D, A. Danehower, E. L, Fiscus(USDA). D S. FisherlUSDA).T G, ls eib. R. D. Keys P KwanyuenH. M. Linker, J. P. Murphy. C. H. Peacock, S. M. Reed (USDA), R C, Ruft), T. W Rufty, Jr. (USDA). V. A Sisson(USDA) W. D. Smith. G. G. Wilkerson' AdjiinitAssoriulr Professor: P. S. Zorner Aswriale Professors Enurili‘ R. LDavis, W. G. Toomey Assistant Professors: R. E. Dewey, K, L. Edmisten, G. P Pennei‘ J. M, Ferguson, S. H. Kay.M. G. Redinbaugh (USDA). P. H. Sisco (USDA), A. K. Weissinger, R. Wells, R H White: Associati Membi rs of ”11Faculty: S. M. Schneider (Biomathematics, Plant Pathology), C. W Stuber (Genetics), C T. Young (Food Seience),ErteiLszon Specialists. D. W. Daniel, G E. Martin. C. M. Sasscer, F‘ H Yelverton
Crop scientists seek to improve the productivity, profitability and quality of our majorfood, feed, and fiber crops; enhance the quality ofour turf and vegetable cover, and improvethe nutrient and economic health of our world. The Crop Science four-year undergraduateprogram is offered within the Agronomy curriculum and administered jointly by the CropScience and Soil Science departments. Students may earn a Bachelor of Science degreeunder the technology curriculum with a major in Agronomy. (See Agronomy curriculum.)

CAREER OPPORTUNITIES
Agronomy major graduates find employment as consultants, extension agents, farmmanagers, golf course superintendents, landscape specialists, research scientists, seedproduction specialists, sod production specialists, soil survey specialists, soil conservationists, technical sales representatives, and waste management specialists. The Agronomycurriculum can also be found in this catalog under “College of Agriculture and LifeSciences.” (For Crop Science graduate programs, see the Graduate Catalog.)
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UNDERGRADUATE CURRICULA
Students may earn a Bachelor of Science degree under the technology curriculum with amajor in agronomy. The agronomy option is administered jointly by the Departments of('rop Science and Soil Science. See agronomy curriculum.

DAIRY SCIENCE
(Sec Animal Science.)

ENTOMOLOGY
Gardner Hall (Room 2301)
I’m/l worn]. I). Harper, Ht 11d
I’I‘Uftssm' P. S. Southern, Extension Spu'mlist In Charge
Prof} .wn' J. R. Meyer. ('Izz/n'grmlmzle ('nordinator
I’ro/‘(swr W. M. Brooks. Grmluuh ('oordinulor
TEACHING, RESEARCH AND EXTENSION FACULTY
Alum”) [)ixling/uisI/u/ I'm/t rgrudmzh Pro]? ssor C. G. Wright
Philip Morris [’I'ofr ssor J. W. Van Duyn
Il'illium N1 HI Mano/(ls Pro/1mm“. (9. Kennedy
Blunlmi J. Il'llilmirt Proftssm‘ C. Schal
I‘m/(MM .I T Ambroset‘ S Apperson. Rt AVtell..J S Bacheler.J R Baker J. R. Bradley.Jr.. F. L. Gould. F. P.lla’n, R .l Kuhr 1., (' Rock K A Sorensen R E. Stinner; Adjnzcl Pro/(3mm. L. Y. Kawanishi P. M Marsh‘l’ru/‘wush‘nu I \\ \' Campbell M H Farrier.(. TlJones, K. L knight W .J Mistric Jr.. H. B Moore H HNeun'ug. R. I, Ralih R l. Robertson C F Smith..~lsxui- rile ProflssnrsJ. J Arends. R L Brandenburg. L. L Deitz.D M .latkson (l'Sl)Al. I: P Lampert, B. M. Parker. R M Roe. J. F. Walgenbach Amtiuatc Proftssor Emu‘ rmR C III n annzslwulru Professors M. E Barbercheck D W. Keever(USDAl,AdjunctAssrslaanrq/lssors. R. C.McDmald, ( Nalepzi‘ IIrhnsmn S/m- u ists S. B. Bambara. D. L Stephan. S. M. Stringham. SJ ToLh. M GWa l\ :29]. AN" uh .IlinbirsafI/u [)(pnr‘Inunl \I. t' DautermaMToxwologvi. H M LinkertCrop Science)
Undergraduate instruction in entomology is designed to provide introductory andadvanced courses in the basic science of entomology and on the management of beneficialand pest insects. These courses serve students majoring in biological sciences, agronomy.horticultural science, agricultural education. and forestry. They also provide fundamentaltraining for graduate study in entomology (see listing of graduate degrees).

OPPORTUNITIES
For graduates with advanced degrees in entomology. opportunities include research.teaching, and extension positions in colleges and universities: research, development.production. control, and sales positions in private industries: consultative positions in pestmanagement: curatorial positions in museums; and research and regulatory positions withstate and federal agencies.

UNDERGRADUATE CURRICULUM
There is no entomology undergraduate major. Those students with a primary interest inentomology are advised to take the general biological sciences curriculum and the minor inentomology.
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MINOR IN ENTOMOLOGY
The academic minor in Entomology is designed for students interested in insects, theirmanagement, and their role in the functioning ofnatural and agricultural ecosystems. Theprogram requires 15 semester hours. Students must take General Entomology (ENT 425)and 12 additional hours of elective courses. Six of these hours must be additional Entomol»ogy courses, of which at least 3 hours must be at the 500 level.

FISHERIES AND WILDLIFE SCIENCES
110 Brooks Avenue
Professor R. L. Noble, Undergraduate Coordinator
(See curriculum in Fisheries and Wildlife Sciences under Department of Zoology.)

FOOD SCIENCE
Schaub Food Science Building (Room 100)
Professor D. R. Lineback, Head of the Department
Associate Professor D. R. Ward, Ertension Specialist in Charge
Associate Professor P. M. Foegeding, Undergraduate Coordinator
Associate Professor D. K. Larick, Graduate Coordinator
TEACHING, RESEARCH, AND EXTENSION
William Neal Reynolds Professors: T. R. Klaehnammer, H. E. Swaisgood
Professors: R. E.Carawan, D E. Carroll Jr.,G. L Caugnani,Jr., H P FIeming(USDA) D. D. Hamann,A. P Hansen,T. C. Lanier, R. F. McFeeters (USDA) J. L. Oblinger T. H. Sanders (USDA), B. W. Sheldon. K. R Swartzel L (E.Turner, W. M. Walter. Jr. (USDA). C. T. Young: Adjunct Professors. J. P. Adams N. B. Webb' Professors Em: ritL. W Aurand,H. R Ball.T A.Bell,Jr.,T N.Blumer,J A.Christian,E. S Cofer H B.('ralg.M. E.(lregory,M WHoover.l D Jones. V A.Jones. N. C. Miller.Jr.. A. E. Purcell, W. M. Roberts. M L. Speck, F R.Tarver,Jr , F BThomas, F. G. Warren: Associate Professors L (. Boyd. E. A. Foegeding D H Pilkington. J E. Rushing, S JSchwartz; Assistant Professors. J. C. Allen. P. A Curtis Elterwion Special .\l I) P Green: Asxomali Mimlm‘x ofFaculty: B. K. Garland (Home Economics). H. M Hassan (Biochemistry. M croblology Tox1cology)‘ H. R. Ilorton(Biochemistry). F T. Jones (Poultry Science). C J Lackey (Foods and Nutrition); H. E. Pattee (Botan:V .
The Departmentof Food Science provides undergraduate and graduate programs for theapplication and integration of chemistry, biology, and engineering to the development,processing, packaging, quality control, distribution and utilization of foods. The department maintains modern fully equipped laboratories for teaching and research in thedisciplines of food microbiology, food chemistry/biochemistry, food engineering, and nutri-tion; and the product areas of dairy, fruit, meats, poultry, seafood, and vegetable products.

OPPORTUNITIES
Increasing consumer demands for greater varieties of nutritious and convenience foodsof uniformly high quality create many varied career opportunities in the food and alliedindustries.Career opportunities in food industries are: management, research and development,process supervision, quality control, procurement, distribution. sales and merchandising.Positions include sales and services in allied industries, consulting and trade associationactivities and promotional and educational services.Food Science graduates hold teaching, research and extension positions with colleges anduniversities. Governmental agencies employ food scientists whose work is directed towardresearch, regulatory control and the development of food standards.
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The food industry provides both merit and financial need scholarships to encouragestudents preparing for careers in Food Science. Phi Tau Sigma Society invites outstandingseniors to membership, and all students are encouraged to participate in the Food ScienceClub. a student branch of the Institute of Food Technologists.
CURRICULA IN FOOD SCIENCE
The Bachelor of Science degree with a major in Food Science is offered through curriculawith a science emphasis or a technology emphasis. The science program is designed forstudents with interest in graduate school or for those desiring more rigorous science coursesfor technical careers in the food industry. Students more interested in business opportuni-ties for technically trained individuals find the technology program permits greater flexi-bility in complementing Food Science coursework with business and agricultural commodity courses.(See listing of graduate degrees offered.)

SCIENCE PROGRAM
('ruIiLsALS 103 Introductor) Topics in ALS ...... 1

La rig/(macs (I: ('rt ilitslENG 111 Composition and Rhetoric .. .. . 3ENG 112 Composmon and Reading ..... 3Language Elect \e ................ . 6I
Humanities and Social Scit riccs(.’I (Wot/its)Electives ................... 2lI

(l3 Crulits)MA 111 Precalc Algebra&Trigonometry ., . .. 3MA 131 Analytic Geometry & Calc. A H. 4MA 231 Analytic Geometry & Calc, B . 3ST 311 Introduction to Statistics .......... . 3
Chemistry (19 Credits)CH 101 General Chemistry I .................. 3CH 121 General Chemistry Laboratory 1CH 107 PrinCipIes of Chemistry .. .. 3CH 127 PrinCipIes of Chemistry Laboratory . 1CH 221 Organic Chemistry I 4CH 223 Organic Chemistry II 4BCH 451 Elementary Biochemistry ............. 3.

Biological Scicnris IN (”(1119)BS 100 General Biology ............ . . 4MB 401 General Microbiology
TECHNOLOGY PROGRAM

(‘rtditsALS 103 Introductory Topicsin ALS ......... . 1
Languages (12 CI‘( (lits)ENG 111 Composmon and Rhetoric .............ENG 112 Composition and Reading , .COM 110 Public Speaking ..Literature Elective ............

3333
Humanities and Social Sciences(21 Credits)Electives ........................................ 21

112

Physics (8 Credits)PY 211 College PhySicsl .............. . 4PY 212 College Physics II ...................... 4
Food Science (J) Crcdits)

FS 201 Food Selence and the Consumer ......... 3FS 331 Food Engineering ............. . .. 3FS 400 Principles of Human Nutrition .......... 3FS 402 Food Chemistry ........................ 3FS 403 Food Analysis ........................ 3FS (MB) 405 Food Microbiology ............... 3FS 421 Food Preservation ...................... 3FS (ANS.PO) 322 Muscle Foods and Eggs orF3 (ANS) 324 Milk and Dairy Products orF8 423 Muscle Food Technology orF8 425 Processmg Dairy Products .......... 3FS 490 Food SCIence Seminar .................. 1Food Science Electives .......................... 6
Physical Education and Free Electives(17 Credits)PE 100 Health and PhySicaI Fitness ............ 1Physical Education Electives .................... 3Free Electives ................................. ._1_3Minimum Hours Required for Graduation 130

lAny English. foreign language or communicationcourse may be used as language elective. A literaturecourse or 200 level foreign language course must beincluded in the curriculum.

Mathematics (10 Credits)MA 111 Precalculus Algebra andTrigonometry ......................... 3MA 121 Elements of Calculus orMA 131 Analytic Geometry and Calculus A ..... 4MA 114 Introduction to Finite Math Appl. orMA 231 Analytic Geometry and Calculus B ...... 3
Chemistry (12 16‘ Credits)CH 101 General ChemistryI .................... 3CH 121 General Chemistry Laboratory ...... .. 1CH 107 Principles of Chemistry .......... .. 3CH 127 Principles of Chemistry Laboratory ..... 1CH 220 Introduction to Organic Chemistry orCH 221 Organic Chemistry I andCH 223 Organic Chemistry II .................. 4 8



Biological Sciences (8 Credits) FS (MB) 405 Food Microbiology 3BS 100 General Biolog) ..................... 4 FS 416 Quality Control,“ Food Products ... . 3MB 401 G l M' b‘ 1 .. ____________ 4 FS 421 Food Preservation 3mm mm '0 ogy rs (ANS, PO) 322 Muscle Foods and Eggs orPhyszcs (5-8 Credils) FS (ANS) 324 Milk and Dairy Products or. FS 423 Muscle Food Technology org; 3?} ggllzg: £2322: (172M FS 425 Processing Dairy Products ............ 3FY 212 College Phl‘Sics 11 5—8 FS 490 Food SCience Seminar 1g ' """"""""" ‘ Food Science Elective ............... . . rrrrr 2Groups A,B.C Electives(1017 Credits)Electives ................................ 10 17
Physical Education and Free Electives(17 Credits)PE 100 Health and Physmal Fitness ,,,,,,,, . 1Food Sam“ (37 Crpdm) Physical Education Electives ............... . . 3Free Electives .................. . . 13F8 201 Food Science and the Consumer .........F8331 FoodEngineering... . . .FS 402 Food Chemistry ................FS 403 Food AnalySis ..............

Minimum Hours Required for Graduation 130
‘Dependent on whether CH 220 or CH 221-223 and FY221 212 are electedwwww

MINOR IN FOOD SCIENCE
The minor in Food Science is designed to provide important food science principles andconcepts to students seeking to improve their understanding of food and its manufactureand. especially, to those seeking employment as chemists, microbiologists, engineers, nutritionists, business specialists, or technical writers in the food and pharmaceutical industry.One introductory course (FS 201) is required. and 12 additional hours at the 300 or 400 levelmay be selected to complement a variety of majors.

G ENET CS
Gardner Hall (Room 3513)
Professor D. F. Matzinger, Department Head and Graduate Coordinator
Professor W. H. McKenzie, Undergraduate Coordinator
TEACHING, RESEARCH AND EXTENSION FACULTY
Distinguished University Professor and William Neal Reynolds Professor: C. S. Levings
Distinguished University Professor: J. G. Scandalios
Alumni Distinguished Undergraduate Professor: W. H. McKenzie
ProfessorsJW. R. Atchley.W. E. Kloos, R. H. Moll.(J‘, NamkoonglUSFS), S. L Spiker. (K W.Stuber(USDA):A(IJuanProfessor: M, D. Chilton: Professors Emeriti. C. H. Bastian W. D Hanson. T J Mann. L. E. Mettler, A. C, Trianta-phyllou;AssocialL Professors: M. A. Conkling, S. E, Curtis. T. H. Emigh,T. F. C. Mackay.Assistant Professors. M. T.Andrews,J. W. Mahaffey: Associate Members oft/1e Faculty: H. E. Schal‘ferlAcademic Computing), E. J. Eisen. (' L.Markert. B. T. McDaniel. R. M. Petters, O. W Robison (Animal Science); R. S. Boston. W. F‘. Thompson (Botany):E. A. Wernsman (Crop Science); M. M Goodman (Crop Science, Statistics, Botany), D. H. Timothy (Crop Sc1ence):J, O. Rawlings. B S Weir (Statistics); R. R. SederofftBiochemistry. Forestry) K G Tatchell (Microbiology).
The Genetics faculty offers instruction at advanced undergraduate and graduate levels.The undergraduate courses are designed to support other departments, giving students abackground in genetics. Since there is no genetics baccalaureate program, interestedundergraduates are encouraged to pursue a biological sciences program. The graduateprogram is designed to train scientists for research and teaching careers in basic geneticsand in its application plant and animal breeding. (See listing of graduate degrees offered.)

MINOR IN GENETICS
The Department of Genetics offers an undergraduate Minor in Genetics to providestudents with strong preparation in the principles of Genetics and Molecular Biology aswell as preparation in ancillary fields such as Statistics, Biochemistry and Microbiology.
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This minor is appropriate for (but not limited to) students with majors in Animal Science.Biochemistry, Biological Sciences, Botany, Crop Science, Conservation, Entomology,Fisheries and Wildlife Sciences, Forestry, Horticultural Science, Microbiology. Pest Man-agement, Poultry Science, and Zoology. The Genetics minor requires 17 18 credit hours;14 15 specified and 3 elective. A grade of (' or better is required for all courses to fulfill theGenetics minor requirements.
HORTICULTURAL SCIENCE
Kilgore Hall (Room 114)
I’rofi ssm‘ T. .l. Monaco. Head of (In [)(paflnicnt
Prqfissor K. B. Perry. Extrusion Specialist [71 Charge
[AP/71H r B. H. Lane. Undergradiui/r Coordinator
Profissnr D. J. Werner. Grrirliuitc ('nordimitor
TEACHING. RESEARCH AND EXTENSION FACULTY
Alumni l)istiiiguish4d Umh rgraduah Professor: B. H. Lane
I’riiassrirs .l R llal ington Jr T E Bilderback. F. A BlaZich. W W Collins, A. A De Herwgh. P R Fantz R (;(iardncr,\\' R.Htmler~on,L E.Hinesley.R, A.l.arson (' M.Mainland,P. \' Nelson,M A Powell.Jr.,D. M Pharr,J (' Raulston. I) (~ Sanders W. A. Skroch. (' R L'nrath. T. C. Wehner. J. H Wilson Jr. L. G. Wilson. E. Young.A I n I I’m/nuns I). T Patterson (Duke ['n \‘ei’slU'l‘ Professors Emir [i W E Ballinger A. A Banadyga. J FBrooks .lr . F l) Cochran. H M ConngtonJ H. Harris F L Hm nes Jr..(J. R. Hughesd M Jenkins M. H. KolbeT R Konsler .l W Low L‘ H. Miller D T Pope, Aswiirm Profnsors. D. A Bailev. S. M. Blankenship, W CFontcno. W E. Hookt r, I) W. Monks. M M Pcet E B Poling. S L. Warren. .-1rlszrlA.s-socwle Profeswrs D R(arlsm (BASFt iri ) l’ S Zorner (Mycogen Corp ): Awu' an Profi sxors Emuil T. F. Cannon. W W Reid, D. C,Zeiger Ass shill l’rii/‘ixxurs. J D Burton..l M Denis. M L Parker.T. G. Ranney J R Schultheis Lcclizrer M, E.Traer hfillh. m 5'1"" 1) Mrs L Bass R, E Bir: Awm an M: nzbrrs~ ("1th Family. D E Carroll, Jr. (Food Selence).R .l liowns R. I. MoiHBotani') R. H. Moll (Genetics), R J. \'olk(Soil Science)

Horticulture is a dynamic segment of agriculture. The development. growth. distribution. and utilization of fruits, vegetables. flowers and ornamental plants plus the arts offloral design and landscaping enrich our lives with nutritious foods and more attractivesurroundings. North Carolina’s varied climatic conditions favor the production of a widevariety of horticultural crops on a commercial scale as well as the development of parks andgardens. The population and amountof industry in the state are increasing. and with themthe use ofornamental plants. Designers skilled in residential and commercial landscaping.interior plantscaping, and plant maintenance are in demand. All this in turn has created agrowth in interest in horticulture education.Undergraduate programs in horticultural science offer a broad based education inphysical and biological sciences and a sound cultural background. Students can concen-trate in areas of fruit and vegetable science, floriculture, woody ornamental plant science.landscape horticulture. or pursue a general approach which encompasses all the specialties. They are prepared for graduate study or for diverse professional service.
OPPORTUNITIES
Horticulture graduates fill positions in production, processing, sales and service. Amongthese are county extension agents; vocational agricultural teachers; landscapers and land-scape contractors: farm operators; orchard, nursery, greenhouse and flower shop managers; research, production and promotional specialists with commercial seed. floral.fertilizer, chemical and food companies; inspectors and quality control technologists:USDA specialists and as leaders in other phases of agricultural and industrial develop-ments. The student may also prepare for a career in research. teaching, extension. etc. inhorticulture.
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CURRICULA IN HORTICULTURAL SCIENCE
The degree of Bachelor of Science with a major in horticultural science can be earned ineither science or technology—offered by the College of Agriculture and Life Sciences.Under the science curriculum, specialized education is offered in fruit and vegetable crops,floriculture, and ornamental horticulture. Under the technology curriculum, education isoffered in landscape horticulture, or in a general approach which includes all the commod-ity areas.

SCIENCE PROGRAM
CreditsALS 103 Introductory Topics in ALS ........... 1

Languages (12 Credits)ENG 111 Composition and Rhetoric .. 3ENG 112 Composition and Reading ., 3COM 110 Public Speaking ........... 3Literature Elective/Foreign Language ........... 3
Humanities and Social Sciences Group D(21 Credits)Electives (Incl. ARE 212) ........................ 21

Physical and Biological Sciences(28 Credits)BO 200 Plant Life ................. 4BS 100 General Biology ........... 4CH 101 General Chemistry ............... 3CH 121 General Chemistry Laboratory . ..... 1CH 107 Principles of Chemistry ................ 3CH 127 Principles of Chemistry Laboratory ..... 1MA 111 Precalculus Algebra andTrigonometry ......................... 3MA 121 Elements of Calculus orMA 131 Analytic Geometry & Calc. A ........... 4FY 221 College Physics ........................ 5
Physical Education and Free Electives(16 Credits)PE 100 Health & Physical Fitness .............. 1Physical Education Electives 3Free Electives .................................. I2

TECHNOLOGY PROGRAM
CreditsALS 103 Introductory Topics in ALS ........... 1

Languages (12 Cfl’dtL‘t)ENG 111 Composition and Rhetoric ............. 3ENG 112 Composition and Reading .. ......... 3COM 110 Public Speaking .................. 3Literature Elective .................... 3
Humanities and Social SciencesGroup D (21 Credits)Electives (Incl. ARE 212 LH) ................... 21
Physical and Bioloqical Sciences(.91-32 Credits)BO 200 Plant Life .............................. 4BS 100 General Biology .. 4CH 101 General ChemistryI .................... 3CH 121 General Chemistry I Laboratory ........ 1CH 107 Principles of Chemistry ................ 3CH 127 Principles of Chemistry Laboratory ..... 1MA 111 Precalculus Algebra and Trigonometry 3MA 114 Intro. to Finite Math. Appl. orMA 121 Elements of Calculus or

Group A and C Courses(26' Credits)BCH 451 Introductory Biochemistry ........... 3BO 421 Plant Physiology ....................... 4CH 221, 223 Organic Chemistry I, II ............ 8ENT 425 General Entomology .................. 3PP 315 Principles of Plant Pathology ........... 4SSC 200 Soil Sciences .......................... 4
FV—Fruits and Vegetables. OH——Ornamentals, FLFloriculture

Departmcnl Requirements and Electives(26 Credits)GN 411 The Principles of Genetics .............. 4GN 412 Genetics Lab ........................... 1HS 201 Principles of Horticulture .............. 3HS 211 Ornamental Plants I (OH) .............. 3HS 212 Ornamental Plants II (OH,FL) .......... 3HS 301 Plant Propagation (OH,FL) ............. 4HS 411 Nursery Management (OH) ............ 3HS 421 Tree Fruit Production (FV) ............. 3HS 422 Small Fruit Production (FV) ............ 3HS 431 Vegetable Production (FV) ............. 4HS 440 Greenhouse Management (FL) ......... 3HS 441 Floriculture I (FL) ..................... 3HS 442 Floriculture ll (FL) ................... 3HS 471 Tree and Grounds Maintenance (OH) m. 4HS 490 Hort. Science Seminar .................. 1HS (FS) 462 Post Harvest Physiology (FV) ...... 3Departmental Elective (FVv4) (FL-1) ........ varia_b|_eMinimum Hours Required for Graduation ... 130

MA 131 Analytic Geometry & Calc. A ...i...i..i3-4PY 221 College Physics .............. .SSC 200 Soil Science ........................... 4
Physical Education and Free Electiurs(16-17 Credits)PE 100 Health & Physical Fitness .............. 1Physical Education Electives ........ . 3Free Electives .............................. 12 13

Group A and C Courses(2] Credits)BO 421 Plant Physiology .......................ENT 425 General Entomology ........ H.HS 201 Principles of Horticulture (LH)HS 301 Plant Propagation (HG) .......HS 411 Nursery Management .........HS 440 Greenhouse Management (HG)HS 471 Tree & Grounds Maintenance (LH) .PP 315 Plant Diseases ................... hbwwauue
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Departmental kit/nircmmils and Efccfll't’x’ HS (PS) 462 Postharvest Physiology (HG) ....... 3(27 .M Credits) LAR 234 Intro to Env1ronmental Design (LH) .. 3GN 301 Genetics in Human Affairs or LAR 400 lntermed. Landscape AFChlGN 411 Principles of Genetics (HG) ........... 3-4 D93! (LHJ ........................... 6HS 211 Ornamental Plants (LHHHG) or LAR 430 Site Planning(LH) 3HS 212 Ornamental Plants ll (LH) .............. 3 MR 457 handset Mat’IS- & Construct. ItLH) 3HS 342 Landscape Horticulture (LH) rrrrrrrrr 3 Select one 3 or. course from the following: (HG) . . 3HS 400 ReSidential Landscape (LH) 6 HS 211 Ornamental Plants 1HS 416 Princ. Ornamental Plant Design or HS 212 Ornamental Plants 11DN 433 Native Plants in Environ. Design (LH) .. 3 HS 342 Landscape HorticultureHS 421 Tree Fruit Production (HG) or HS 371 Interior PlantscapesHS 422 Small Fruit Production (HG) ........... 3 HS 421 Tree Frmt'ProductlonHS 431 Vegetable Production (HG) rrrrr ... HS 422 Small Print ProductionHS 442 Floriculture ll (HG) ............ .,. 3 HS 441 Florlpulture IHS 471 Tree and Grounds Maintenance (HG) . 4 HS 531 PhySIOIOlIy of Landscape PlantsHS 490 Horticultural Science Seminar .......... 1 Minimum Hours required for Graduation ....130-’
'General Horticulture HG: Landscape Horticulture LH.2Hours Required for Graduation in LH are 137.
MINOR IN HORTICULTURAL SCIENCE
The academic minor in Horticultural Science is offered to students who desire a strongfoundation in the principles of horticultural science. Students may choose to enhance theirown major by selecting courses in a specialized area of horticulture such as fruits andvegetables, ornamentals, floriculture. or landscape horticulture, or they may pursue a moregeneral approach to the entire field of study.

MEDICAL TECHNOLOGY
Gardner Hall (Room 1627)
Professor G. C. Miller, Undergraduate Coordinator
(See Science Program in Medical Technology under Department of Zoology.)

MICROBIOLOGY
Gardner Hall (Room 4515)
Professor L. W. Parks, Head of the Department
Alumni Distinguished Undergraduate Associate Professor: G. H. Luginbuhl, Under—graduate Coordinator
Associate Professor K. G. Tatchell, Graduate Coordinator
TEACHING, RESEARCH AND EXTENSION FACULTY
Professors: P. E. Bishop (USDA), W. J. Dobrogosz. G. H. Elkan.J. J. Perry; Adjunct Pro/essars:C. R. Bunn. I. A. Casas,R. E. Kanich, S. R. Tove: Associate Professors: J. M. Mackenzie, T. Melton. E. S. Miller. K. G. Tatchell; AdjunctAssociate Professor. K. T. Kleeman; Assistant Professors: S. M. Laster. I. T. D. Petty; Adjunct Assistant Professors:W. S. Dallas, S. H. Shore: Teaching Technicians: V. M. Knowlton. C. S. Richter: Lab Supmisor: T. J. Schneeweis:Associate Members oflhe Faculty: P. M. Foegeding(Food Science). F. J. Fuller (Veterinary Medicine), P. B. Hamilton(Poultry Science). H. M. Hassan (Biochemistry). T. R. Klaenhammer (Food Science). W. E. Kloos (Genetics). J. G.Lecce (Animal Science).
The microbiology program provides basic preparation in microbiology and immunologyfor professional microbiologists and students in other sciences, and an awareness of themicrobial world as it relates to our daily lives for non-science majors. Microbiology isconcerned with the growth and development, physiology, classification, ecology, geneticsand other aspects of the life processes of an array of microscopic. generally single-celled,organisms and viruses. These organisms frequently serve as model systems for elucidation
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of fundamental processes that are common to all living cells. Most of the major discoveriesthat have produced the spectacular advances in biology during the past decade haveresulted from studies of microbial systems. Future developments in biotechnology, produc-tion of food and fuel, and human and animal health, will rely heavily on understandingmicrobial processes.
OPPORTUNITIES
Microbiologists are employed in university, governmental and industrial research laboratories, diagnostic and quality control laboratories, teaching, and technical sales andservice positions.

MICROBIOLOGY CURRICULUM
The microbiology curriculum leading to a Bachelor of Science degree, is designed toprovide the student with a strong foundation in mathematics, chemistry, and physics, andskills in oral and written communication. The student will also gain broad general knowl-edge of molecular and cellular biology as well as a foundation in the basic areas of micro-biology and immunology. Graduates of this curriculum will be prepared for work inresearch laboratories and production facilities or for further study in graduate or profes-sional schools.

MICROBIOLOGY CURRICULUM
Credits GN 412 Elem. Genetics Lab .................... 1ALS 103 Intro. Topics ALS ..................... 1 BCH 451 Elem. Biochemistry .. 3BCH 452 Biochemistry Lab 2Lamas (12 CTBdilx) Z0 305 Cell & Physiology Lab .................. 2ENG 111 Composition and Rhetoric ............. 3 BO (20) 414. CE” BiologyorENG 112 Composition and Rhetoric ............. 3 ZO 421 PTIHCIPIG 0? Physwlogy 0"ENG 333 Comm. Sci. & Research. .............. 3 BO 421 Plant Physxology ....................... 3-4Communication Elective ......................... 3 Major Field of Study “2 CrediLv)

Mauiematics. Statistics (10 Credits) Required Course-iMA 131 Anjy, Geom. & can; ................... 4 MB 401 General Microbiology .................. 4MA 231 Anly. Geom. & Calc B .. 3 MB 411 Medical Microbiology ........ ... 4ST 311 Intro. to Statistics ...................... 3 MB 414/514 Metabolic Regulation --- 3MB 491 Senior Sem. in Microbiology ............ 1Humanities and Social Sciences . . _(2] Credits) Restricted Electives (9 Credits)Literature Elective .............................. 3 (at least three 0f the f0II0Wan):Humanities Elective ........... 3 MB (BS) 405 Food Microbiology ................ 3Social Science Electives ......... MB 495 Special Problem in Microbiology 3Supplemental Group D. Courses .................. 9 MB 503 Microbial Diversity ............ 3, _ MB 518 Introductory Virology ........ 3Natural Sciences (4 7-48 Crew?) MB ($30) 532 Soil Microbiology ...... 3CH 101 General Chemistry ..................... 3 MB 551 Immunology ................. 3CH 121 General Chemistry Lab . 1 MB 558 Procaryotic Genetics ......... 3CH 107 Principles of Chemistry ................ 3 BO (Z0) 360/365, Ecology and Lab ..... 4CH 127 Principles of Chemistry Lab ............ l Z0 480 Lab. Tech. Cell Biology ................. 3CH 221 Organic Chemistry I ................... 4 Other Microbiology CoursesCH 223 Organic Chemistry II 4 ,PY 211 General Physics I .... 4 Free Electives (13-14 Credits)PY 212 General Physics 11 4BS 100 General Biology ........................ 4 . . .Z0 205 Intro. Cell & Development Zoology ...... 4 Physwal Education (1‘ credm)ON 411 Principles of Genetics .................. 4 Minimum hours for graduation: 130
MINOR IN MICROBIOLOGY
The Department of Microbiology offers an undergraduate minor available to all bacca-laureate degree students at North Carolina State University who are not majoring inmicrobiology. The minor is especially appropriate for (but not limited to) students majoringin the biological or agricultural sciences, physical sciences or science eduction.
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The minor requires 15 semester hours including 8 hours of required courses and 7 hoursfrom a group of restricted electives. Any prerequisite courses are in addition to thesecourses. A grade of C or better is required for all courses taken to fulfill the minorrequirements.

NATURAL RESOURCES
(Also see Forest Resources and Physical and Mathematical Sciences)
Patterson (Room 218) and Williams (Room 2321)
Professor L. A. Ihnen, Undergraduate Coordinator, Agricultural and Resource Economics
Associate Proftssor H. J. Kleiss, Undergraduate Coordinator, Soil Science
Wise use of all our natural resources (soil, water, air, minerals, flora, fauna and people)for the benefit of current and future members of society is the goal of natural resourcemanagement. This important challenge recognizes the interdependence of people withtheir environment and requires an integrated, multidisciplinary approach to solvingsociety’s resource problems. Population growth, rising incomes, life style changes andurbanization lead to more intensive use of all natural resources. These trends presentchallenges to resource managers who must be trained in the basic principles of severaldisciplines in order to develop and apply sound management strategies to our resourceproblems. Natural resource professionals must understand resources and the social systems governing their use. They must be able to work in teams to analyze potential effects ofresource use and to design ways to make efficient use of natural and environmentalresources for current and future generations.To accommodate the breadth and complexity of natural resource management, theBachelor of Science degree in natural resources is a campus—wide program involving threecolleges and four departments that administer seven concentrations. A common core of 84hours of coursework provides a balanced foundation in communication, humanities, socialsciences, mathematics and the natural sciences. The core course requirements include afreshman orientation course and a senior level applications course that natural resourcemajors in all concentrations must complete. Within the College of Agriculture and LifeSciences, three concentrations are available: Economics and Management. Soil Resourcesand Soil and Water Systems. For information on other concentrations see Forestry andMarine. Earth and Atmospheric Sciences.

CURRICULUM IN NATURAL RESOURCES
(see special note at bottom of curriculum display)

Credits Elective ........................................ 3NR 100 lntro. to Natural Resources ............ 2 Physical and Biological SciencesLanguages (1: ('ridits) (1,3 Credits)ENG 111 Composition and Rhetoric ............ 3 BS 100 General Biology ........................ 4ENG 112 Composition and Reading ........... 3 BO 200 Plant Life‘ orENG 331 Comm. for Engr. & Tech or Z0 201 General Zoology ........................ 4ENG 332 Comm. for Bus Mgmt. or B0 (Z0) 360 Introduction to Ecology ............ 3ENG 333 Comm. for Sci. & Res. ................ 3 BO (Z0) 365 Ecology Laboratory ............... 1COM 110 Public Speaking ...................... 3 CFR 134 Computers in Natural Resources ....... 1CH 101 General Chemistryl .................... 3Humanities and Social Sciences CH 121 General Chemistry Lab ................. 1~31 leits) CH 107 Principles of Chemistry ................ 3ARE 212 Economics of Agriculture or CH 127 Principles of Chemistry Lab ............ 1EC 201 Introduction to Economics .............. 3 MA 131 ADIY- Geometry & Gale. A 4ARE (EC) 336 Intro. Res. & Envir. Econ. ....... 3 MA 231 Anly. Geometry and C810- B ------------ 3PS 201 Intro. American Govt. or MBA 101 Geology I: Phystcal ................... 3PS 202 State & Local Government .............. 3 MBA 110 Geology 1 Laboratory ----------------- 1History and or Literature Elective ..... .. . 6Philosophy, Religion or Fine Arts Elective ....... 3
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PY 211 College Physics I orPY 205 Physics for Engr. & Sci. I ............... 4SSC 200 Soil Science 4ST 311 Introduction to Statisticsz orST (BUS) 350 Econ. & Bus. Statisticsa 3
Physical Education(2 Credits)PE 100 Health and Physical Fitness ............ 1PE Elective 1

Requirements(36-44 Credits)NR 400 Management of Natural .__4Minimum Hours Required for Graduation 120-128
ECONOMICS AND MANAGEMENTCONCENTRATIONACC 220 Accounting 11 orACC 280 Managerial Accounting 3ARE (EC) 301 Inter. Microeconomics 3ARE 303 Farm Management orBUS (EC) 310 Managerial Economics ........... 3ARE 306 Agricultural Law orARE 495Y Environmental Law 3ARE 321 Agri. Financial Mgmt. orBUS 320 Financial Management 3BUS 455 Quant. Methods for Mgmt. orEC 451 Introduction to Econometrics ........... 3EC 410 Public Finance ................. 3ARE (EC) 436 Environmental Econ. 3MA 114 Intro. to Finite Mathematicswith Applications 3Restricted Electives‘ __936
SOIL AND WATER SYSTEMSCONCENTRATIONBAE 323 Water Management .................. 3BAE 324 Introduction to Surveying 1BAE 471 Land Resources Envir. Engr. orSSC 562 Envir. Applications of Soil Sci. ......... 3BAE 578 Agricultural Waste Mgmt. orCH 220 Intro‘ to Organic Chemistry orMB 200 Microbio. and World Affairs orFOR (MDS) 584 Practice of Envir. ImpactAssessment .................... 3-4FOR 401 Forest Hydrology and WatershedManagement ......................... 4FOR 472 Renewable Resource Policy andManagement orARE 495Y Environmental Law 34

MEA 200 Introduction to Oceanography ........ 3MEA 565 Hydrogeology orMEA 493F Practical Hydrogeology ............. 2-3NR 300 Natural Res. Measurements .. 4SSC 361 Role of Soils in Envir. Mgmt‘ .. . 3SSC 452 Soil Classification ..................... 4SSC 461 Soil Phys. Properties andPlant Growth ......................... 3Z0 419 Limnology ..................... . 320 460 Aquatic Natural History Lab .......... _241-44
SOIL RESOURCES CONCENTRATIONBAE 323 Water Management .................. 3BAE 324 Introduction to Surveying ............. 1BAE 471 Land Resource Envir. Eng-r. orFOR 401 Forest Hydrogology & WatershedManagement orSSC 562 Envir. Applications of SoilScience ............................... 3-4CH 220 Intro. Organic Chemistry ......... . 4CS 312 Pasture and Forage Crops .............. 3FOR 353 Air Photo Interp. andPhotogrammetry ..................... 3MEA 410 Intro. to Geologic Materials orMB 401 General Micobiology ................... 4NR 300 Natural Res. Measurements ............ 4SSC 341 Soil Fertility and Fertilizers ........... 3SSC 342 Soil Fertility Laboratory .............. 1SSC 361 Role of Soils in Envir. Mgmt. .......... 3SSC 370 Alternative Agri. Systems ............. 3SSC 452 Soil Classification ..................... 4SSC 461 Soil Physical Properties andPlant Growth ........................ ._342—43
'80 200 is required in the Soil Resources Cone. and theSoil and Water Systems Conc.2ST 311 is required in the Soil Resources Concentrationand Soil and Water Systems Conc.3ST(BUS) 350 is required in the Economics and Management Concentration.‘BAE(SSC) 323. BO 421. CS 411, FOR 252. FOR 401.FW(ZO) 353. FW(FOR) 404. FW(ZO) 420. MEA 130.MEA 135. MEA 140. MEA(Z0) 220. MEA 300. MEA311. MEA 313. NR 300, SSC 361. SSC 370. SSC 461. Z0441, 20 442.

Note: The curriculum display shown above is approved effective in the 1992 Fall Semester. Students entering theprogram as freshmen in the 1992 Fall Semester must meet the following additional requirements:1) Four semesters of Physical Education required.2) A literature course (either English literature or foreign language at the 200 or above) is required forgraduation.3) Foreign Language proficiency at the FL 102 level for graduation for freshmen entering program inthe Fall 1992 semester.
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PLANT PATHOLOGY
Gardner Hall (Room 2518)
Professor 0. W. Barnett, Head of the Department
Professor R. K. Jones. Ertension Specialist in Charge
Professor L. R. Grand, Undergraduate Coordinator
Professor D. M. Benson, Graduate Coordinator
TEACHING, RESEARCH AND EXTENSION FACULTY
I’rojissors. C. W Axerru [11. K R. Barker. D l" Bateman. M. K. Beute. R 1. Brock. L L. Campbell.J. M. Davis, H. E.Duncan l‘I. Echandi. A S Heagle (USDA), J S. Huang. W. L. Klarman. L. T Lucas. C. E. Main, R. D. Milholland..l. W Moyer.(. A.l’ayne. R. A RelnerttUSDA) P B Shoemaker H W.Spurr Jr (USDA),T. B.Sutwn:Professorsl‘:17!tt‘lll’-l L. Apple. R. A}C0ck.C. N.Clayton. D. E. Ellis.G. V.Gooding.Jr..T T Hebert.G. B. Lucas.N. T. Powell.J P Ross. J. N Sasser. D I. Strider. H. H. Triantaphyllou F L. Wellman.J C Wells. N. N. WinsteadzAssocmteProj) ssurs J. E. Baile). M. L. Carson (USDA), M E. Daub, B. C. Haning. S. Leath (USDA). S. A. Lommel. T. A.Melton II] D I“ Ritchie. S. R. Shafer (USDA). H D Shew: Asststant Professors. V J. Elliott (USDA). P. B.Lindgren C H ()pperman. J. B. Ristalno. S M. Schne1der (USDA). R. G. Upchurch (USDA); Adjunct AsststanlProfnsors. G. Hellman. .l L lmbriani. S. Spencer. Risran'h Erlension Specialist. W. O. Cline;Associate Members of[In Fat-alt!) M A (‘onkllaneneticsL E. B.Cov\l1n)z(Forest.ry). W. M.Hagler Jr.(Animal Science PoultryScience).M P Lethore-stry) R (‘ Ruftthrop Selence).(‘ G \'anDyke(Botany).J H Wilson.Jr (Horticulture).
Undergraduate instruction in plant pathology is designed to provide introductory andadvanced courses on the nature and control of plant diseases to students majoring in cropscience, horticultural science. agricultural education and forestry. It also provides fundamental training necessary for graduate study in plant pathology.

OPPORTUNITIES
Employment in research, extension and teaching is available to graduates with advanceddegrees in plant pathology. Research openings are with the U. S. Department of Agricul-ture. state experiment stations, industry, and private consulting. The rapid development ofagricultural chemicals and other methods for disease control offers numerous opportunities.

POULTRY SCIENCE
Scott Hall (Room 203)
Professor G. B. Havenstein, Head of the Department
Professor T. A. Carter, Extension Specialist In Charge
Assistant Professor S. L. Pardue. Undergraduate Coordinator
Professor T. D. Siopes, Graduate Coordinator
TEACHING, RESEARCH. AND EXTENSION
Alumni Distinguished Undergraduate Professor: C. R. Parkhurst
William Neal Reynolds Professor: W. E. Donaldson
Profzssurs J. T. Brake. V. L. Christensen. F. W Edens. J. D. Garlich. W. M Hagler. Jr . P. B Hamilton, F. T. Jones.J. F ()rt. J. C. H Shih. Adjunct Pi'ofissors. R. R. Dietert. K. K. Krueger: Profissors Enuriti: W. G. Andrews. R. E.Cook. E. W. Glazener.J. R. Harris. C H. Hill. G. A. Martin. W. C. Mills.Jr..T B. Morris;.-lssocxate Professor: M. J.Wineland: Arljunel Assot‘lt‘ltt Professors. C. A. Ricks. J. K. Tyczkowski, C. E Whitfill: Assistant Professors. K BAnderson, P R. F‘erkel J N. Petitte. M. A. Qureshi. D. V Rives; Adjunct Assistant Professor R. P. Gildersleeve:Assistant Profissor Enn ritus: J. R. West: Ertinsiun Sptcialisl: G. S Davts: E1"! nsion Sptcialist Emeritus: C. E.Brewer; Assot'iatt Munlnrs of the Faculty W J. Croom. Jr. (Animal Science). P. A. Curtis (Food Science). B. W.Sheldon (Food Science). D. P. Wages (College of Veterinary Medicine).
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The Department of Poultry Science provides instruction in the principles of verticallyintegrated poultry production and in such related fields as nutrition, physiology, genetics,toxicology and biotechnology. Through teaching, research and extension, the departmentserves students, poultry producers and allied industries. Poultry production has increasedrapidly during the last two decades and ranks first in North Carolina as a source ofagricultural income. North Carolina ranks third nationally in the production of poultryproducts; the climatic and economic conditions in the state provide a sound base forcontinued expansion.
OPPORTUNITIES
The change from small farm operations to large commercial poultry enterprises hascreated more specialized positions than there are available poultry graduates. Productionoriented positions and off-the-farm operations in activities such as processing and distribution offer new job opportunities. The allied industries feed, equipment, financing, phar-maceutical and other supplies need more employees trained in poultry science. Graduateshold positions as managers and field representatives for businesses identified with, orserving the poultry industry. Graduates are also employed in communication and publicrelations and as teachers and extension and research specialists. Some graduates have theirown poultry businesses.

CURRICULA IN POULTRY SCIENCE
Students desiring the Bachelor of Science with a major in poultry science may chooseeither the science or technology curriculum offered by the Department of Poultry Science.(See listing ofgraduate degrees.) One may obtain a double major in certain other curriculathrough careful use of electives and or summer school attendance. The student shouldconsult the undergraduate advisers in the department(s) concerned. Currently, the preveterinary science student may utilize all requirements toward a Bachelor of Sciencedegree in the science option.(See the freshman year and basic requirements for College of Agriculture and LifeSciences.)

SCIENCE PROGRAM
This curriculum is for the student interested in the basic biological and physical sciences.The student is better prepared for advanced study in various disciplines such as genetics,nutrition, physiology and pathology. Several pre-veterinary students are currentlyenrolled in this curriculum and are seeking a Bachelor of Science degree in poultry science.(See Pre professional Program in Veterinary Medicine).

Crcrlils MA 111 Preca L Algebra & Trigonometry . 3ALS 103 Introductory Topics in ALS ........ . ] MA 114 Intro to Finite Mathematics orMA 121 Elements of ('alculus orLam/ungm (12 ('rrr/Itx) MA 131 Anly, (ieom. & Cale. A orENG 111 Composition and Rhetoric ,‘5 MA 141 Anl}.(ieom.&('alc l . , , 34ENG 112 Compos’tion and Reading .5 MB 401 General MiLeriology ., . .. ., ., 4COM 110 Public Speaking . 71 FY 221 (5010129 Phygi“ nrLiterature Elect vc ............... 3 FY 211& 212 ('0 lcxe PhySiCS I, H .. - 45 1"
Hummiilits 4: Social S( inn-m Phi/swirl Erliu‘ulimi (1' I"ru Elrrli Is(21 ('rrllilx) (17 ('rrI/ils)Electives .. ., . ................. 21 PE 100 Health &1’hysica Fitness « - « 1Physical Educut on Elect ves . .. . .Phi/sun! &: Bio/Ur/iru/ SI it NI‘FS Free Elecnves ., ... , . . . . . 131(27 J] ('rrrlilx)BS 100 General Biology .. ..CH 101 General Chemistry . . .CH 121 General ('hemistry Laboratory .....CH 107 Princm es of ('hemistry ........ .CH 127 PrinCip es of Chemistry Lab .. . :c—Iec»
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A, B, C Connors Departmental Requirements and Electives(22—26 Credits) (26 Credits)CH 221 Organic Chemistry I 4 PO 201 Poultry Science & Prod. 4CH 223 Organic Chemistry II 4 PO (ANS,FS) 322 Muscle Foods and Eggs 3ARE 306 Agricultural Law or PO 405 Avian Physiology 4BUS 307 Business Law I or PO (ANS.NTR) 415 Comparative Nutrition ..... 3BUS 330 Human Resource Mgt. or PO 490 Poultry Seminar 1ACC 280 Managerial Accounting P0 (Z0) 524 Comp. Endocrinology 4GN 411 Principles of Genetics .... VMF 401 Poultry Sciences 4Group A Electives (Biol. Sci.)Group A Electives
TECHNOLOGY PROGRAM

Minimum Hours Required for Graduation ...1—30

The technology curriculum in poultry science is designed to prepare students for directentry into the poultry industry upon graduation; allows a greater selection of courses inapplied science and technology areas; and offers a student both basic and applied knowl-edge in poultry production which can be used directly in family poultry operation upongraduation.
CreditsALS 103 Introductory Topics in ALS ........... 1

Language (12 Credils)ENG 111 Composition and Rhetoric 3ENG 112 Composition and Reading 3COM 110 Public Speaking . 3Literature Elective 3
Humanities Social Sciences(21 Credits)Electives ........................................ 21

Physical and Biological Sciences(31-35 CrrdiLs)BS 100 General BiologyCH 101 General ChemistryCH 121 General Chemistry LabCH 107 Principles of ChemistryCH 127 Principles of Chemistry LabMA 111 Precalc. Algebra & Trig. ...............MA 114 Intro. to Finite Math 01'MA 121 Elements of Calculus orMA 131 Anly. Geometry & Cale. A ............ 3-4MB 401 General Microbiology .................. 4FY 221 College Physics orPY 211 & 211 College Physics I,“ .............. 5-8Elective in Group A (Biol. Sci.) ................... 4

wwwwwh

Physical Education Free Electives(1 Credits)PE 100 Health and Physical Fitness ............ 1Physical Education Electives ........ 3Free Electives .................................. 13
PREMEDICAL SCIENCES

Group A, B, C Courses(15-20 Credits}CH 220 Intro. Organic Chemistry 01CH 221 Organic Chemistry I ................... 4ARE 306 Agricultural Law orBUS 307 Business Law I orBUS 330 Human Resource Management orACC 280 Managerial Accounting ............... 3GN 301 Genetics in Human Affairs orGN 411 Principles of Genetics .................. 341Electives in A. B, or C Courses ........... 5-10
Departmental Requiremean Electives(28 Credits)PO 201 Poultry Science & Production ...........P0 301 Evaluation of Live Poultry ......PO (ANS,FS) 322 Muscle Foods & Eggs ..PO 405 Avian Physiology ...............PO (ANS, NTR) 415 Comparative Ntr.PO 490 Poultry Seminar .............PO (GN) 520 Poultry Breeding .......VMF 401 Poultry Diseases ........... .Select a minimum of two courses from: ...........PO 420 Turkey Production (2)PO 421 Comm. Egg Production (2)PO 422 Incub. & Hatchery Mgt. (2)P0 423 Broiler Production (2)Minimum Hours Required for Graduation 130

#AOJHW-“WN-F

Premedical, predental, preoptometry, prepharmacy, preveterinary, and other alliedhealth preprofessional programs are offered as foundation courses in several curriculartracks with emphasis on the physical and biological sciences. Requirements for mostpremedical sciences are similar. A number of students are accepted each year in leadingmedical colleges; several have received outstanding scholarships.For the premedical, predental, and preoptometry programs, see zoology, biochemistryand the biological sciences curricula and consult Dr. William C. Grant, 111 Patterson Hall,Chair of the University Preprofessional Health Science Committee.
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PRE-PROFESSIONAL PROGRAM IN
VETERINARY MEDICINE
Students with interests in veterinary medicine who enroll in the undergraduate programs at North Carolina State University should pursue a baccalaureate degree in a majorarea that fulfills the requirements of the pre professional program. Pre-professionalcourses are designed to give students a background in animal health, poultry health andlaboratory animal care. At the present time a preveterinary curriculum is offered in theCollege of Agriculture and Life Sciences. A student may major in animal science, poultryscience. biochemistry. zoology. biological sciences, or biological sciences options. as well asin other science curricula. The choice of the degree program should be carefully consideredto encompass alternate career objectives. If a student is accepted to veterinary collegebefore completion of his or her undergraduate degree. some course credits may be transferred from the veterinary program toward completion of the Bachelor of Science degree.Arrangements for this procedure should be made with the degree-granting college ordepartment prior to entering veterinary college.The courses listed below are minimum requirements for all students applying forentrance to the College of Veterinary Medicine at N. C. State University. A grade of C orbetter on each course and an overall grade point average of 2.75 or above is required forapplication.

Languages CHI/11$ENG111,112 EnglishComposnion .. .. . . . . . ............. 6
Physical SciencmBCH 451 Introductioaniochemistry . . . . .. . l. .. . ".CH 101. 121 General Chemistry & Laboratory 1CH 107. 127 PrinCiples of Chemistry & Laboratory ., .. .. .. . .. .CH 221, 223 Organic Chemistry I & ll ...........................................MA 121 Elements of Calculus orMA 131 Analytical Geometry&Calc.A ..... . .. .. .. . . . .. .. . . 1FY 21]. 212 College Physics orPY 221 College Physics . .. . H l . l ....... . X5ST 311 Introduction to Statistics . l l l ..... .. l l . ........... . .. , . 3
Biological Sue/insBSIOO GeneralBiology... . l . .. ........ . . . . .. 1ON 411 Principles of Genetics ................MB 401 General Microbiology ................
NutritionAt least one course in animal nutrition is necessaryANS 250 App ied Animal Nutrition orANS (F‘S, NTR) 301 Introduction to Human Nutrition 07ANS (NTR, PO) 415 Comparative Nutrition .. .. .. .. .. .......................... ".
Faculty Advisers have a 1 st of suggested courses for pre professiona students
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SOCIOLOGY AND ANTHROPOLOGY
(Also See Humanities and Social Sciences)
1911 Building (Room 301)
Professor W. C. Clifford, Interim Head of the Department
Associate Professor M. T. Zingraff, Interim Associate Head
Associate Professor A. C. Davis, Undergraduate Coordinator (Applied Sociology)
Professor M. D. Schulman, Director of Graduate Programs
Associate Professor R. J. Thomson, Undergraduate Administrator
Associate Professor S. K. Garber, Extension Specialist In Charge
TEACHING, RESEARCH AND EXTENSION FACULTY
Professors: L. R. Della Pave. V. E. Hamilton, V. A. Hiday. R. L. Moxley, L. B. Otto, M. M. Sawhney. R. C. Wimberley:Professors Emcrili. J. N. Collins. E. M. Crawford. T. N. Hobgood, Jr.. C. P. Marsh. P. P. Thompson. Odell Uzzell.M. E. Voland. J. N. Young: Associate Professors: M. P. Atkinson, R. C. Brisson. R. F. Czaja. G. D. Hill. T. J. Hoban..I. C. Leiter. S. C. Lilley, G. S. Nickerson. I. Rovner. M S. Thompson. D. T. Tomaskovic-Devey, K. M. Troost, M. L.Walek. J. M. Wallace, E. M. Woodrum: Associate Professor Ema-timed. G. Pecszssistant Professors: R. S. Ellovich.P. L. McCall. M. L. Schwalbe. C. R. Zimmer: Assistant Professors Enteriti: C. G. Dawson. T. M. Hyman; AssociateMember ofthe Faculty: R. D. Mustisn (Adult and Community College Education).
This department teaches students the principles and techniques for understandinghuman group behavior. More specifically the department seeks: (1)110 educate students tounderstand communities and organizations and the people who live and work within them;(2) to qualify exceptional students at the undergraduate and graduate level for sociologicalresearch, teaching. and extension careers; (3) to solve problems in human group relations.Applied sociology is good training for a wide variety of careers. It is useful for anyjob whichinvolves work with people, organizations or communities. It is also good preparation forprofessional careers in local government, personnel relations, law, the clergy, business andmanagement.

CURRICULUM IN APPLIED SOCIOLOGY
The degree of Bachelor of Science with a major in applied sociology is offered under thescience curriculum of the College of Agriculture and Life Sciences. In addition to topics inagricultural and community sociology, majors in this department have the option of con-centrating in criminal justice.

SCIENCE PROGRAM
Credits Physical and Biological SciencesALS 103 Introductory Topics in ALS ........... 1 (29 Credits). BS 100 Gneral Biology orLanguages (12 Credits) BS 105 Biology in the Modern World ............ 4ENG 111 Composition and Rhetoric ............. 3 CH 101 General Chemistry 1 andENG 112 Composition and Reading 3 CH 121 General Chemistry Laboratory orLanguage or Communication Elective .. 3 CH 100 Chemistry and Society .................. 4Literature EIECUVG 3 CSC 200 Intro. to Computers and Their Use or_ y _ Computer Science Elective ....................... 3Humanities and Social Sciences MA 111 Precalculus Algebra and(21 Credits) Trigonometry ......................... 3ANT 252 Cultural Anthropology ................ 3 MA 131 Analytic Geometry & Calc. A orEC 201 Introduction to Economics or MA 141 Analytic Geometry and Calculus I ...... 4ARE 212 Economics of Agriculture ............. 3 PY 221 College Physics ........................ 5PS 201 Introduction to American Government or ST 311 Introduction to Statistics ................ 3PS 202 State and Local Government ............. 3 Physical or Biological Science .................... 3SOC 202 Principles of Sociology ................ 3Electives (Six hours must come fromHumanities—Group D. AreaI Discipline) ....... 9
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Physical Education and Free Electives Humanities and Social Sciences(17 Credits) (21 Credits)PE 100 Health and Physical Fitness 1 ANT 252 Cultural Anthropology ................ 3Physical Education Electives ...... .. 3 EC 201 Introduction to Economics orFree Electives 13 ARE 212 Economics of Agriculture 3PS 201 Introduction to American Government . . . 3GT0“? 14- B. C. D COWS“ PS 311 Criminal Justice Policy Process ......... 3(22 079(11qu SOC 202 Principles of Sociology ................ 3ANT 251 Physical Anthropology 3 Electives for Humanities—Group DGN 301 Genetics in Human Affairs or Area I discipline 6GN 411 The Principles of Genetics 3-4SOC 351 Population and Planning 3 Group A. B. C. D COW-8'98Electives1n A B. C. or D Courses 12 13 (22 Cred-its). . ANT 251 Physical Anthropology 3Departmental Requirements and Elective-9 ON 301 Genetics in Human Affairs or(28 Credits) GN 411 The Principles of Genetics 3<4SOC 241 Rural Society. USA ..................... 3 SOC 306 Criminology 3SOC 300 Sociological Research Methods ......... 4 SOC 351 Population and Planning 3SOC 301 Human Behavior ,,,,,,,,,,,,,,,,,,,,,, 3 SOC (PS 413 Criminal Justice Field Work ...... 4SOC 311 Community Relationships 3 Political Science Elective 3SOC Elective at 300 or 400 Level 3 Electives ---------------------------------------- 2‘3SOC 400 Theories of Social Structure or .SOC 401 Theories of Social Interaction . 3 Departmental RequirementsSOC 410 Formal Organizations . . .. 3 (28 Credits)SOC 485 Field Work in Applied Soc. . 3 SOC 241 Rural Society USA .................... 3SOC Elective at 400 level or above 3 SOC 300 Sociological Research Methods 4Strongly Recommended: For students interested in SOC 301 Human Behavior ...................... 3applied quantitative methods, PS 471, SOC 590 SOC Elective at 300 or 400 Level 3and additional courses in statistics. SOC 400 Theories of Social Structure orMinimum Hours Required for Graduation .. . 130 SQC 401 Theor1es 0f Soc1al Interaction 3Cr1m1nal Just1ce Electives 12CONCENTRATION IN CRIMINAL JUSTICE (must include 3 courses in Sociology and one course in(ALS 103' Languages. Physical and Biological Sciences. Political Science. . .See adviser for listing.)Physical Education and Free Electives are same asabove.)
MINOR IN APPLIED SOCIOLOGY
The Minor in Applied Sociology is a 15-hour program aimed at providing students thebasic conceptual framework of sociology and the information necessary for applying thisapproach to the resolution of problems, especially in the work and organizationalenvironments.

SO I L SClENCE
Williams Hall (Room 2234)
Professor E. J. Kamprath, Head of the Department and Graduate Coordinator
Professor J. P. Zublena, Extension Specialist In Charge
Associate Professor H. J. Kleiss, Undergraduate Coordinator
TEACHING, RESEARCH, AND EXTENSION FACULTY
Alumni Distinguished Graduate Professor: S. W. Buol
William Neal Reynolds Professors: S. W. Buol, E. J. Kamprath
Professors:D. K.Casse|. F. R. Cox,J. W.Gilliam.T. L.Grove. D. W. lsrael(USDA), L. D. King.G. S.M1ner.C. D. Raper.Jr.. R. J. Volk, A. G. Wollum;Adjunct Professors: P. G. Hunt. R. J. McCracken: Professors Emeriti:J. V. Baird. W. V.Bartholomew. M. G. Cook. G. A. Cummings, R. W. Cummings, J. W. Fitts. W. A. Jackson: C. B. McCants. J. A.Phillips, P. A.Sanchez.S. B. Weed:AssociateProfexsorn:A.Amoozegar, S. W.Broome.G. D. Hoyt, M. T. Hoover.J. P.Lilly. G. C. Naderman.J. E. Shelton,T. J. Smyth, M. J. Vepraskas, M. G. WaggerzArljunctAssociatc Professor: M. R.Tucker; Associate Professor Emeritus: R. E. McCollum; Assistant Professor: R. L. Mikkelsen; Assistant ProfesuorEmeritus: C. K. Martin: Senior Researcher: W. P. Robarge; Associate Members of the Faculty: E. D. Seneca (Botany):H. L.Allen. L. T. Henry. R. Lea(Forestry);S. R. Shafer(P|ant Pathology); R. W. Skaggs(Biologica| and AgriculturalEngineering); G. F. Peedin. J. B. Weber (Crop Science).
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The Department of Soil Science trains students in fundamentals of soils, develops anunderstanding and appreciation of soils as a resource, and presents principles of soilmanagement and utilization for both farm and non agricultural purposes. Soils constituteone of the largest capital investments in farming, and proper soil management is essentialfor efficient production. Future world food needs will require people conversant in soilresources and use of fertilizers. Soil properties are important considerations in urban—suburban planning and development. Also, knowledge of soil and its interactions withpotential pollutants is essential in maintaining environmental quality. Therefore, thedemand for people trained in soils by private consultants. agribusiness, research. service,planning development, education and conservation related agencies should continue to begreat.
OPPORTUNITIES

Soil Science graduates fill positions of leadership and service in land resource planning,conservation, natural resource management and agriculture. Among these are opportunities as farm operators and managers, county agricultural extension agents and employeesof other publ ic advisory agencies, Soil Conservation Service and other conservation relatedagencies concerned with soil resources. Graduates also serve as technical representativesand salesmen in fertilizer companies and in other agribusiness activities. Many opportuni—ties exist for private consulting soil scientists who serve a variety of clientele needs.Environmental concerns usually require soil science expertise, especially in land-basedwaste management.Provision is made for students wishing a more thorough training in biological sciences,chemistry. mathematics and physics leading to graduate study. (See listing of graduatedegrees.) Students with advanced degrees have wide opportunities in teaching, research,service and extension with state. federal and private educational and research institutionsand agencies.
UNDERGRADUATE CURRICULA
The Bachelor of Science degree may be obtained with majors in agronomy or naturalresources. The agronomy program is administered jointly with the Crop Science Department. A soil science concentration is available in the agronomy curriculum. Two soilsconcentrations are available in the natural resources curriculum. soil resources and soiland water resource systems. (The agronomy and natural resources curricula are shownearlier under College of Agriculture and Life Sciences.)

MINOR IN SOIL SCIENCE
The academic minor in Soil Science is offered to students desiring a strong knowledge ofthe principles of Soil Science to complement their major. It is intended to strengthen theunderstanding of basic physical and chemical soil properties that would be relevant to astudent’s particular land management interest. These interests may include but are notlimited to conservation, forestry. geology. landscape architecture. horticulture, biologicaland agricultural engineering, agricultural business management. or agricultural education. Fifteen hours of required courses and three hours of electives are necessary to com~plete the minor.
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Method Unit IV
Professor E. Hodgson, Head of the Department
Associate Professor R. C. Smart, Graduate Coordinator
TEACHING, RESEARCH AND EXTENSION FACULTY
William Neal Reynolds Professor: E. Hodgson
Professor: W. C. Dauterman; Adfurwt Professors: J. A. Bond, G. R. Burleson, J. R. Fouts, J. A. Goldstein, R. J. Langen~bach, R. O. McClellan. R. Philpot, PrestonzProfessorsE-meriti' F. E.Guthrie,T. SheetszAssociate Professor:R. B. Leidy: Adjunct Associate Professors: N. A. Chernoff, H. B. Matthews; Assistant Professors: LeBlanc. D.Shea, M. B. St.Clair: Adjunct Assistant Professor: F. G. Burteson; Research Associate Professor: E. Levi; ResearchAssistant Professor: S. A. Meyer; Associate Members of the Faculty: H. M. Hassan (Biochemistry, Food Science,MicrobiologY): M. W. Anderson (Biomathematics); W. W. Heck (Botany); R. J. Linderman (Chemistry); D. E.Moreland (Crop Science, Botany, Forestry); R. J. Kuhr. R. M. Roe (Entomology): W. H. McKenzie (Genetics): W. E.Donaldson (Poultry Science); P. B. Hamilton (Poultry Science, Microbiology): M. A. Qureshi (Poultry Science, Microbiology, Veterinary Medicine); C. Brownie (Statistics): K. B. Adler, A. L. Aronson, C. F. Brownie, T. E. Eling, N.Monteiro—Riviere, J. E. Riviere, C. L. Robinette, B. A. Schwetz (Veterinary Medicine); W. J. Fleming (Zoology,Forestry).
The Department of Toxicology offers courses of study leading to the Master of Toxicology,Master of Science and Doctor of Philosophy degrees. The Department of Toxicology trainsqualified individuals to conduct basic and applied scientific research on the mechanisms ofchemically induced toxicity, to advance toxicology as a science and to communicate con-cepts of toxicology.

ZOOLOGY
Gardner Hall (Room 1627—South Wing)
Professor H. F. Heatwole, Head of the Department
Professor G. C. Miller, Undergraduate Coordinator
Professor D. E. Smith, Graduate Coordinator
TEACHING, RESEARCH AND EXTENSION
Alumni Distinguished Undergraduate Professor: J. F. Roberts
Professors:G. T. Barthalmus, P. C. Bradbury. B. J.Cope|and. L. B.Crowder. P. D. Doerr. W. C.Grant.C. F. Lytle.J. M.Miller, R. L. Noble, H. A. Underwood, J. G. Vandenbergh, J. R. WalterszAdjuncl Professors: F. A. Cross. J. D. Hair.D. E. Hoss, G. R. Huntsman, G. W. Thayer; Professors Emeriti: D. E. Davis, W. W. Hassler, M. T. Huish, T. L. Quay;Associate Professors: B. L. Black. P. T. Bromley, M. N. Feaver, W. J. Fleming(USDl),J. F. Gilliam. R. M. Grossfeld,J. M. Hinshaw, R. G. Hodson. S. C. Mozley, R. A. Powell,J. A. Rice;AdjunctAssociate Professors:W. T. Hogarth,C. S.Manooch, III, D. S. Peters, L. W. Reiter, G. J. San JulianzAssistant Professors:.]. A. Collazo(USDI), J. E. Hightower(USDI), T. M. Losordo. C. V. Sullivan;AdjunclAssistantProfessors:E. M. Bennett. S. V.Chiavetta, D. R. Colby, R. J.Kavlock; Adjunct Instmctor: R. B. Hamilton: Associate Members of the Faculty: B. H. Grimes (InterdisciplinaryStudies), E. J. Jones (Extension Forest Resources). R. A. Lancia (Forest Resources), K. H. Pollock (Statistics), T. G.Wolcott (Engineering and Marine, Earth and Atmospheric Sciences).
Affiliated Faculty, Medical Technotogy ProgramsBowman Gray School of Medicine/NC. Baptist HospitalMichael O’Connor. M. D. Medical DirectorLenora Flynn,Carolinas Medical Center—Edward H. Lipford. Ill, Medical DirectorElizabeth T. Anderson, MT(ASCP),CLS(NCA).Program DirectorDuke University Medical Center—Frances K. Widmann, Medical DirectorLinda L. Seefried. MA, CLSup(NCA), Program Director

127



Moses (ionc Mcnior al HospitalMar} Stcutvrinzin M I) Medical I) rectorsTheresa ()'l.aiigh 11. M('1.T MTIASFI’L SII. Program DirectorForsyth Hospital.IOM’IIh Ii Dudley MI). Medical DirectorDonna (1 Bosch. M'I‘tASt‘IUSf' Program DirectorI’rcshyterian Ilosp tzilFoster .I. Sanders, .Ir . M.I) . Medica DirectorRebct'ca Summers M'I‘tASCI’) Program Director
The Department onoology provides undergraduate and graduate instruction in special-ized biological sciences areas. Undergraduates study all levels of biological organizationfrom the molecular to the community. Zoology majors are well prepared for graduate workin zoology and related fields of sciences. (See listing of graduate degrees.) Participation insupervised programs of research is strongly encouraged. A strong science background isprovided for students planning to enter dentistry, medicine, optometry, veterinary medi-cine and allied health sciences, such as medical technology. Ecology, including wildlife.fisheries, parasitology and marine biology are strong areas. Cellular and molecular biol-ogy. including neurobiology, also are emphasized.

OPPORTUNITIES
Bachelor of Science graduates in zoology have many career options. Graduates are wellprepared for employment in various government agencies or private industries. Graduatesmay continue their education with studies leading to advanced degrees in many areas ofbiological sciences such as zoology, cell biology, wildlife and fisheries science, marinescience and biomedical subdisciplines. Many also choose to enter professional schools fordegrees in medicine. dentistry, veterinary medicine and other health related areas.

UNDERGRADUATE CURRICULA
The Bachelor of Science degree with a major in zoology, fisheries and wildlife sciences ormedical technology is offered under the science curriculum of the College of Agricultureand Life Sciences. Within these majors a student may specialize depending upon interestand ability.The zoology curriculum prepares students for graduate school. medical, dental. andveterinary schools. Certain professional schools have specific requirements which differslightly from the zoology curriculum. Students should consult catalogs of specific profes-sional schools to ensure completion of any special requirements.Other curricula include the fisheries and wildlife sciences program and the medicaltechnology program. The clinical year for the medical technology program is by competi—tive selection at an affiliated hospital. Students are advised by faculty in their special areasof interest.

CURRICULUM IN ZOOLOGY
Credits ‘ Pkg/steal and Biological SciencesALS 103 Introductory Topics in ALS ........... 1 (A: Criilils), . BS 100 General Biology ........................ 4La"-’”"“’"" (IJt mm“, CH 101 General Chemistrv ............. . .. 3ENG 111 Composition and Rhetoric ...... . . :1 CH 121 General Chemistry Lab ‘ “““““““““““ 1ENG 112 Composition and Reading . 1 3 CH 107 Principles ofChemistry ................ 3Literature EIGCUW .- 1 .. ------- 3 CH 127 PrinCIples of Chemistry Lab ............ 1Language or Communication Elective , , :1 CH 221 Organic Chemistry 1 ,,,,,,,,,,,,,,,,, 4, CH 223 Organic Chemistry II .................. 4H"""”””"‘ "’“I S"f‘"" S"””“‘“ GN 411 Principles of Genetics .................. 4’3’ ("7"“) MA 111 Precalculus Algebra and Trig. .. 3Electives (no more than three MA 121 Elements of Calculus orin any one department) ............ . . .., 21 MA 131 Analytic Geometry & Calculus A. ....... 4FY 211 College Physics I ...................... 4FY 212 College PhySics II ..................... 4Mathematics Selence Elective: second calculus orcomputer science or ST 311 .................... 3
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PlIIISICfll Education and Fru bluiimx Departmental Rulu runnils and Elcciii'cs(16 Credits) (:26 Credits)PE 100 Health and PhySical Fitness .. . . . 1 ZO 205 Intro. to Cellular & Dev. Zool. 4Physical Education Electives . lllllll .. 3 ZO 2023 Intro. to Organismal & Evol Zool. 4Free Electives ...... lllllllllllllllllllll 12 Z0 305 Cell & Animal Physiology Lab . .. .. 2Selected Zoology Electives' ooooooooooo .. ., 15Group A Eledll'“ Selected Laboratory Courses- ................. _3”0 cred“) Hours Required for Graduation .. . . .. . 130Restricted Electives ........................ 10
‘Zoology Electives 15 credit hours to be selected from the following With at least one course from each category,

Organ ismal LCl‘ll Syslen Len!ZO 303 (3) ZO 421 (3)Z0 315 (3) Z0 361 '3)ZO 402 (2) Z0 370 (3)Z0 441 (3) Z0 371 (3)
Cellular and Molu-iilar L1 (I Supraorganismril L! l (/BCH 451 (3) BO Z0 360 (3)BO ZO 414 (3) ZO 410 (3)ZO 3’70 (3) 20 450 ('3)Z0 371 (3)

ZZoology Laboratories 3 credit hours of laboratory work are to be selected from the followmg:
BCH 452 (2) Z0 376 (2)GN 412 (1) Z0 403 2ZO 304 (1) Z0 442 (1)Z0 365 (1) Z0 360 (3) is a corequisite ZO 460 (2Z0 375 (2) ZO 480 (3)

SPECIFIC RECOMMENDATIONS FOR RESTRICTED ELECTIVES(SDM) Medical Schools and Dental Schools:Z0 315: BCH 451 GN 412: MB 401. 411(SZO) Zoology:BO 200: BCH 451‘ ENT 425: FW 221, 420' MB 401 411 ON 412: Z0 212, 315 41) 420 425 441 and an} 500 levelcourse and any approved computer seience statistics or mathematics course,
(See also Pre Professional Program in Veterinary Medicine).
MINOR IN ZOOLOGY
A minor in Zoology is available to undergraduates majoring in any department otherthan Zoology. This minor will be useful to students applying to professional schools such asmedicine, dentistry, veterinary medicine, and other health sciences. Basic knowledge inanimal biology may also be useful to students seeking careers in government, industry, oreducation. The minor consists of a minimum of 15 credit hours, including two core courses,ZO 205 and Z0 208. The remaining courses must be selected from three or four-creditcourses at the 300 or 400 level with at least one course having a laboratory.

SCIENCE PROGRAM IN MEDICAL TECHNOLOGY
Professor G. C. Miller, Undergraduate Coordinator
Two programs are available in medical technology. The first is a four year collegiatecurriculum with a Bachelor of Science degree in Zoology (see above) followed by a year oftraining in any hospital clinical laboratory approved by the American Medical Association.The second program is designed to be completed in four calendar years. The student takesthe prescribed curriculum (see below) for three years at NCSU and a fourth year (12months) ofclinical training at an affiliated hospital. Successful completion of this programqualifies the student for a Bachelor of Science degree in Medical Technology from NCSU.Acceptance by the clinical laboratory is competitive and students in either program outlined above must apply for clinical training. After completion ofeither program the studentis eligible to take the national examination for certification as a registered MedicalTechnologist.
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CURRICULUM IN MEDICAL TECHNOLOGY
Credits Physical Education and Free ElectivesALS 103 Introductory Topics in ALS 1 (8-9 Credits)' . PE 100 Health and Physical Fitness 1“We” (12 Credtbt) Physical Education Electives 3ENG ”1 Composmon and Rhetoric ----------- 3 Free Electives 4-5ENG 112 Composition and Reading 3English. Language. or Communication Elective . .. Group/‘1 CoursesLiterature Elective .............................. 3 (19-20 Credits)_ _ V g . CH 221 Organic ChemistryI 4H“’"“’”’”-" and 59““! S““"“" CH 223 Organic Chemistry II 4(2' Credits) GN 301 Genetics in Human Affairs orElectives (no more than three GN 411 The Principles of Genetics .............. 3-4in any one department) 21 MB 401 General Microbiology 4MB 411 Medical Microbiology .................. 4Physical and Biological Sciences(27 Credits) Departmental Requirements and ElectivesBS 100 General Biology ........................ 4 (11 Credits)CH 101 General Chemistry I 3 20 201 General Zoology ........................ 4CH 121 General Chemistry 1 Lab ............... 1 20 303 Vertebrate ZOOIOK)’ ..................... 3CH 107 Principles of Chemistry 3 Z0 304 Vertebrate Zoology Laboratory .......... 1CH 127 Principles of Chemistry Lab 1 Z0 (BO) 414 Cell 3101081 0'MA 111 Precalculus Algebra and Trig. 3 Z0 421 PFIDCIDIES 0f PhYSIOIOZY _3MA 121 Elements of Calculus or 100MA 131 Analytic Geometry & Calculus A ....... 4FY 211 College Physics I 4FY 212 College Physics [I ...................... 4

plusTwelve month course in Medical Technology at one of the affiliated hospital programs.Microbiology 35-50 hoursClinical Chemistry (varwale in theHematology four programs)Histology & CytologyMinimum Hours Required for Graduation ................................................................ 135
The affiliated programs are:Bowman Gray School of Medicine. Winston~Salem. NCCarolinas Medical Center. Charlotte. NCMoses H. Cone Hospital. Greensboro. NCDuke University Medical Center. Durham, NCPresbyterian Hospital. Charlotte. NCForsyth Memorial Hospital. Winston-Salem, NC
FISHERIES AND WILDLIFE SCIENCES
Professor R. L. Noble, Undergraduate Coordinator
The Departments of Zoology and Forestry jointly administer the program in Fisheriesand Wildlife Sciences. Undergraduate education emphasizes ecological principles andtheir application to research problems and natural resource management needs. Majorsare well prepared for graduate work and entry-level professional positions.

CURRICULUM IN FISHERIES AND WILDLIFE SCIENCES
Credits Humanities and Social SciencesALS 103 Introductory Topics in ALS ........... 1 (21 Credits)Economics Electives .. ._ 6“2 “Pm,” Literature Elective .................. 3ENG 111 Composition and Rhetoric 3 Political Science Electives .................. 6ENG 112 Composition and Reading 3 Electives (3 credits must come from Humanities—ENG 333 Commun. for Science & Res. .......... 3 Group D, Area I Discipline) ....................COM 110 Public Speaking ...................... 3
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Physical and Biological Sciences(49-50 Credits)80 (ZO) 360 Introduction to EcologyBO (ZO) 365 Ecology Lab .............. .BS 100 General BiologyCH 101/121 General Chemistry & Lab 1CH 107/127 Principles of Chemistry & LabCH 221. 223 Organic Chemistry I and II orCH 220 Intro. Org. Chem. and a Phys. Sci.Elective 8GN 301 Genetics in Human Affairs orGN 411 Principles of Genetics .................. 3—4MA 131 Analytic Geometry and Calculus A ..... 4

buss-Ho:

PY 221 College Physics ........................ST 311 Intro. to Statistics and one of thefollowingBAE 241, CSC 200. FOR 273,MA 214, MA 231 .............................. 6Z0 201 General Zoology ........ 4Z0 421 Principles of Physiology 3
Physical Education and Free Electives(1215 Credits)PE 100 Health and Physical Fitness ............ 1Physical Education Electives 3Electives 8 11

Group A, B, C Courses(Wildlife Credils) (Fisheries 12 Credits)
ANS (PO.NTR) 415 Comparative Nutrition ............ANS 502 Reprod. Physio]. of Vertebrates . ..B0 565 Plant Community Ecology ............B0 574 Phycology .....................................CE 486 Sanitary Engineering Measurements ofWater QualityENT (ZO) 425 General Entomology .FOR 212 DendrologyFOR 252 Intro. to Forest Science ......................FOR 353 Air Photo Interpretation and Photogrammetry .......FOR 401 Forest Hydrology and Watershed Management ........FOR (FW) 404 Forest Wildlife ManagementFOR 472 Renewable Resource Policy and Management .........FW (ZO) 515 Fish PhysiologyFW (ZO) 554 Wildlife Field Studies ......FW (Z0) 586 Aquaculture I ...................FW (Z0) 587 Aquaculture I Laboratory ........MB 501 Advanced Microbiology IMEA 200 Intro. to the Marine Environment ..MEA (Z0) 520 Princ. of Biol. Oceanography ..PRT 442 Recreation and Park Interpretation . ......SSC 200 Soil Science ............................SSC 452 Soil Classification .............Z0 315 General Parasitology ...........ZO 419 Introduction to Limnology ......Z0 501 Ornithology ......................Z0 517 Population Ecology ...............Z0 544 Mammalogy ...................................

Departmental Requirements and Electives(Wildlife 32 Credits) (Fisheries 29 Credits)
BO 200 Plant Life .....................................BO 403 Systematic Botany ............................FW (ZO) 221 Conserv. of Natural Resources ............FW (FOR) 310 Fisheries and Wildlife Inventory andManagement .......FW (ZO) 353 Wildlife Management ....................FW (FOR) 404 Forest Wildlife Management ...........FW (ZO) 420 Fishery Science ..........................FW (ZO) 430 Fish and Wildlife Administration.Policy and Law ..........................FW (Z0) 553 Principles of Wildlife Science .............Z0 441 Biology of Fishes ..............................Z0 442 Biology of Fishes Laboratory .ZO 419 Introduction to Limnology .....................Minimum Hours Required for Graduation ...............

Credits Fisheries Wildlife........ 3 X XX X43 X
3 X3 X X4 X3 X3 X4 X X3 X3 X X3 X3 X3 X1 X3 X X3 X3 X3 X4 X4 X3 X X4 X3 X X3 X X3 X X

Credils Fisheries Wildlife........ 4 X4 X3 X X
6 X X3 X X3 X3 X X
3 X X3 X X3 X1 XL x136
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N.C. AGRICULTURAL RESEARCH SERVICE
D. I“. Bateman, lhun ofAy/ricu/tur: rim/ Lift Sciencrs
J. ('. Wynne. A st'lIl/P [)( 11 ml [)ircclorofN. C. Agricultural Rrsearch Seri'ice, College ofAgnew/tun 41ml Lift Sr'icncts
(l. J. Kriz. Assm'iult Director
W. H. Johnson. Ass-{slant Dirtclor offftsmrr'h
S. A. llommel. Ass/shin! Diru'lor o/‘Rmuirr'h
.l. A. Britt. Assistant Director and Ass-acidic Dean, Collegc of Vehrinary Medicine
R. Lea. Asszsrrni/ Director :1an Ass-avian [)enn, Collrge of FOI‘LSf Resources
E. Powers, [Ii/i rim [)run. School ofHumun Enrironnmztal Sciences. UNC G.
The North (‘arolina Agricultural Research Service is the agricultural, life sciences.forestry, and home economics research agency of the State of North Carolina. It is fundedprincipally by appropriations from the North Carolina General Assembly, federal formulafunds and grants and contracts.The purpose of the N. C. Agricultural Research Service is to conduct research on (1) thedevelopment and maintenance of an effective agricultural and forestry industry in NorthCarolina, including economically sound sources of supplies and equipment needed inagriculture and forestry and market outlets for the products of agriculture and forestry, (2)the improvement of rural homes, rural life and rural environment, and (3) the maintenanceof a reliable supply of agricultural and forestry products for the consuming public. Thisrequires research to solve current problems and research to provide a foundation ofscientific knowledge in the biological. physical and social sciences.The N. C. Agricultural Research Service faculty brings well-trained personnel to theUniversity. whose teaching in many specialized fields of agriculture. biology and the socialsciences assures the maintenance of curricula of high standards. It contributes to theadvanced train ingofstudents who are destined to become the leaders. teachers and investigators necessary in the maintenance of agriculture and forestry on a sound economic plane.

PUBLICATIONS
The N. C. Agricultural Research Service publishes bulletins and scientific papers onresearch conducted by the staff. Copies of bulletins may be obtained from the Departmentof Agricultural Communications and scientific papers from the author.

SERVICES
The faculty of the N. C. Agricultural Research Service conduct original and otherresearch bearing directly on and contributing to the establishment and maintenance ofpermanent and effective agricultural and forestry industries in North Carolina. Thisresearch includes field and laboratory experimentation in the biological, physical, social,and environmental sciences. Primary emphasis is given to the production, processing.distribution. and consumption of the many agricultural and forestry commodities pro-duced throughout the state. Also, major attention is given to research programs aimed atimproving the quality of life of both rural and urban peoples.
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COOPERATIVE EXTENSION SERVICE
D. F. Bateman. Dean ongriculture and Life Sciences
R. C. Wells. Associate Dean and Director of the Cooperative E.rtcnsion Service
R. E. Phillips, Associate Director of Ertension
The Cooperative Extension Service of North Carolina State University is a cooperativeundertaking among the United States Department of Agriculture. the State of NorthCarolina, 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 amendedby state and county appropriations, and by grants and contracts.The federal and state appropriations are used to maintain an administrative and specialist staff and to pay a portion of the salary and the travel expenses of the county extensionagents. Under this cooperative arrangement, the Cooperative Extension Service serves asthe “educational arm” of the United States Department of Agriculture and as the “fieldfaculty” of North Carolina State University in the areas of agriculture and natural resources: family living; 4-H and youth; and community and rural development.The primary purpose of the North Carolina Cooperative Extension Service is to providethe people of the state with the latest and best information particularly that which isrelated to agriculture and natural resources; home economics and youth; and ruraldevelopment and help them to interpret and use this information in building a moreprosperous and satisfying life.This program has sufficient flexibility to permit special attention to the problems, needsand interests of the people in each county. County Advisory Councils are utilized to determine and prioritize the county educational program content. Assistance is given to individuals, families. communities, agricultural and seafood processing and marketing firms.other businesses and certain organizations. This includes work with adults and youth inboth the city and rural areas.In carrying out this educational program, a variety of methods and techniques areemployed: method and result demonstrations; meetings; visits to farms, homes and businesses; organized groups of men, women and youth; tours: leaflets. pamphlets and otherprinted materials and mass media.The basic sources of information to be taught through this educational program are thefindings and recommendations resulting from research conducted by the AgriculturalResearch Service in this and other states and by the United States Department ofAgriculture.

AGRICULTURAL INSTITUTE
Patterson Hall (Room 107)
D. F. Bateman, Dean ongricutture and Life Sciences
J. L. Oblinger. Associate Dean and Director ofAcademic Programs
K. L. Esbenshade, Assistant Director of Academic Programs and Director of [hr Agri~cultural Institute
The Agricultural Institute is a two—year academic program which awards the Associatein Applied Science Degree upon successful completion of at leastone ofeightcurricula. TheAgricultural Institute provides education and training in food, agriculture, horticulture,turfgrass management and agribusiness. It is part ofthe academic programs in the Collegeof Agriculture and Life Sciences at North Carolina State University. Provision for theAgricultural Institute was made by the 1959 North Carolina General Assembly andinstruction began in the Fall, 1960. The objective of the Agricultural Institute is to providetechnical training for those desiring a comprehensive education in the food and agricultural sciences. agribusiness and related areas.
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The instructional programs of the Agricultural Institute are organized and conducted aspartof the over all academic program in the College of Agriculture and Life Sciences TheAgricultural Institute is an addition to. and not a substitute for. the college’s regulardegree granting program. The Agricultural Institute uses the same facilities (classrooms.laboratories, farms) as the four year program. The facilities are used extensively for bothteaching and observing the application of technology in agriculture and other closelyrelated areas.The faculty for the four-year program are responsible for organizing and teachingcourses offered by the Agricultural Institute. Emphasis is placed on practical knowledgeand training. u ith many courses requiring laboratories for hands-on experiences. TheAgricultural Institute offers majors in eight areas: Agribusiness Management: Agricultural Pest ('ontrol; Field Crops Technology; Food Processing. Distribution and Service;General Agriculture; Livestock Management and Technology: Ornamentals and Land-scape Technology: and Turfgrass Management.
OPPORTUNITIES
Rapid technical advancement has been important in changing agriculture from a smallproduction industry to the nation‘s largest industry. Closely associated with productionagriculture are those areas related to recreation and beautification such as turfgrassmanagement. landscaping and ornamental plants. Increased production and consumerdemand for convenience type foods have stimulated the food processing industry. in turnincreasing food distribution requirements.Today's complex agriculture requires a large work force. This work force must havesome technical training and be able to deal with a vast array of problems and opportunities.Graduates of the Agricultural Institute have the education and training that is in demandby the food and agricultural industries and that permit them to assume responsible posi—tions in the agriculture and allied fields. Some career examples are: farm and herdmanagers. golfcourse superintendents. nursery managers, pest control specialists. qualitycontrol technicians. food service supervisors. sales and service of agricultural equipmentand products. food inspectors, lawn care specialists and others. Morejob opportunities thangraduates make salaries attractive.The College of Agriculture and Life Sciences maintains a Career Development andPlacement Office to assist graduates in finding employment.

ENTRANCE REQUIREMENTS
Any individual who has received a diploma from an accredited high school or has passedthe high school equivalency examination administered by the Department of CommunityColleges is eligible for admission consideration. Each application will be reviewed andevaluated by the Director of the Agricultural Institute.For additional information write: Director. Agricultural Institute. Box 7642.107 Patterson Hall. North Carolina State University. Raleigh. NC 27695 7642. or call (919) 515-3248.

PROGRAMS OF STUDY
Graduates of the Agricultural Institute are awarded the Associate in Applied Sciencedegree. The eight programs of study are: Agribusiness Management: Agricultural PestControl: Field Crops Technology; Ornamentals and Landscape Technology; Food Process‘ing, Distribution. and Service; General Agriculture: Livestock Management and Technology (general livestock option. dairy option. swine option): and Turfgrass Management.
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SCHOOL OF DESIGN
Brooks Hall
J. T. Regan, Dean
G. Bizios, Associate Dean
J. P. Rand, Assistant Dean
H. Khachatoorian, Interim Associate Dean for Research
V. Aldridge. Administrative Assistant
C. Carlton, Librarian, Design Library
W. K. Bayley, Learning Resources Specialist. Media Center
W. Godwin, Learning Resources Specialist, Computer Center
R. Goldberg, Learning Resources Specialist, Materials Processing Lab
The School of Design, since its beginning in 1948, has addressed design in the broadestsense involving the disciplines of architecture, design, graphic design, industrial design,and landscape architecture in a context of educational innovation. While the designer’straditional role is understood as that of giving meaningful form to the environment, theschool gives attention to the larger responsibility of design in human, social, economic,political and behavioral terms. The school seeks to develop the designer’s perception,knowledge base, skills and analytical problem solving abilities.The expanding range of career opportunties in design is equaled by the varied interestspossessed by our students. Admitted through a selective processs. the school’s studentpopulation is highly motivated and heterogeneous. The faculty represents an equally broadspectrum of education and professional expertise. The diversity of the faculty, both profes—sionally and philosophically, provides unique opportunities for student development. Thesethree factors in our educational matrix (career opportunities, student interests, and facultyexpertise) are supported with a curriclum which affords each student the abilty to shape,with faculty advice, a plan of study capable of facilitating his or her interests. While theschool embraces the design disciplines of architecture, design, graphic design, industrialdesign, and landscape architecture within a departmental structure, it functions as aunified educational center, interactive and dedicated to preparing designers who arecapable of shaping the environment in whatever scale they choose but in response to theneeds of society.

CURRICULA AND DEGREES
The School of Design offers undergraduate instruction leading to a Bachelor of Environmental Design degree in the disciplines of architecture, design, graphic design, industrial design, and landscape architecture.The learning activities for our students are divided into three curriculum areas: (1)general education courses including English, mathematics, humanities, social sciences,and natural sciences; (2) support courses which deal with bodies of knowledge and skillsapplicable to design including communication and graphics, behavior, environment, his-tory and philosophy, physical elements and systems, methods and management (thesecourses are largely taught within the school but include selected University courses aswell); (3) studio courses providing the arena in which students apply their skills andknowledge to problems that are both real and theoretical. These synthetic activities aretime intensive and are fundamental to design education.After the common experience in first year, the studios relate to the student’s declareddisciplinary major. The flexibility ofthe curriculum plan affords the student the opportunity to concentrate in a single discipline but facilitates his or her contact with other designprinciples. The curriculum reflects the reality ofthe environmental marketplace where, in
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addition to their faculty mentors. our students are exposed to a broad range of designprofessionals through guest lectures, juries. projects and workshops.Graduate studies are also offered in architecture, landscape architecture and productdesign. See the (r‘rmluatr ('uta/og for information on the Master’s Degree programs.

ARCHITECTURE
Brooks Hall
I‘rnftssm‘ C. A. Saccopoulos. He ad of ”It Department
Assoc/uh I’rofrssm‘ F. A. Rifki. Assistant Htad
Alumni [fistfnr/uislu rl l’nrlvrgradtmte Professor: P. Tesar
l'mhsvms l’ lluu-hclor (; Bilios R.(' ark.J T Regan..l. Reuer.C A Saccopoulos H,Sanoff: Professor Emeritus: V.Sh gren .-l s w (Ill [’7 ifis'wrs F. Harmon. W Place .1. P Rand. F Rifki. J Tector. P Tesar: Associate Professorlimit/us I). W Barnes. rillvllllcf [’rujuxur E. F. Harris. Jr Adjunct Ltt'fllrtl‘ T C Howard

In a world of changing social and cultural conditions. economics. technology, urbanization and aesthetic consciousness. the central task of the architect remains to give meaning-ful form to the physical environment. However. these rapid changes force today’s architectsto look at their world differently than did earlier generations. Modern architects mustconcern themselves not only with traditional design issues. but also with such emergingconcerns as the preservation and adaptive use ofolder buildings and neighborhoods. energyconservation. and the form of rapidly expanding urban centers. The aesthetic revolution ofthe past few decades has freed architects from the rigidity ofealier theory. allowing greaterdiversity and expressiveness in architectural design.The architecture curriculum balances professional studies with a broad general education. University requirements in mathematics. English. natural sciences and humanitiesare integrated with architectural design studios and a rich selection of design supportcourses. Central to the curriculum is the design studio-a working laboratory in whichanalysis and synthesis become real and meaningful activities to the architecture student.To address the diversity of roles and responsibilities in architecture. the Department ofArchitecture offers several curricula. The undergraduate Bachelor of EnvironmentalDesign in Architecture is a pre professional degree that stresses the education of theindividual and serves as the foundation for advanced study in the discipline. The first yearis spent on design fundamentals in a curriculum common to all students in the School ofDesign. In the following years students receive a broad introduction to architectural theory.history. technology and design process while exploring other educational opportunitieswithin the University.Following this pre professional program students may continue their studies in either oftwo professional programs: the one-year. post graduate Bachelor of Architecture or thetwo year Master of Architecture program (see the NCSU Graduate Catalog for informa-tion on the latter program). Entry into both advanced programs is competitive; to beaccepted. students mustdemonstrate potential for professional accomplishment, capabilityin design. and satisfy a specific set of professionally-oriented undergraduate courserequirements. Many students spend one or more years gaining professional experience inarchitecture firms or related fields before pursuing the advanced degrees.Educational enrichment is an important characteristic of the architectural program.The School of Design regularly presents public lectures by leading professionals andexhibitions of design and art work. Electives are available in related disciplines-painting.sculpture. photography, landscape architecture. industrial and graphic design. Furtherdesign exposure is available through a variety of foreign study programs and field trips tobuildings and urban centers of architectural interest.
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OPPORTUNITIES
Graduates with the pre-professional Bachelor of Environmental Design in Architecturedegree pursue careers in architectural offices, building construction, development, andpublic agencies. North Carolina and many other states have restricted professional licens-ing in architecture to holders of accredited advanced degrees such as the Bachelor ofArchitecture and the Master of Architecture. This educational requirement must be fol~lowed by three years of professional internship and completion of a comprehensive exami-nation to qualify for professional certification as an architect.

ARCHITECTURE CURRICULUM
Degree: Bachelor of Environmental Design in Architecture

FRESHMAN YEARFall Semester Credits Spring Semester CreditsARC 141 History of Design I‘ 3 ARC 142 History of Design 11‘ .................. 3DF 101 Des. Fundamentals Studio .. 6 DF 102 Des. Fundamentals Studio .............. 6ENG 111 Composition and Rhetoric .. 3 ENG 112 Composition and Reading ............. 3MA 131 Anly. Geo. and Calculus A2 .. 4 MA 231 Anly. Geo. and Calculus B2 ............. 3PE 100 Health and Physical Fitness ............ 1 Physical Education Elective ..................... 117 16SOPHOMORE YEARFall Semester Credits Spring Semester CreditsARC 211 Nat. Systems and Arch. ............... 3 ARC 202 Arch. Design: Environment ........... 6ARC 263 Profession of Architecture ..... 1 ARC 232 Structures and Materials .............. 3ARC 400 Architecture Studio3 ... . ..... 6 ARC 252 Computer Methods in Arch. ........... 3Env. and Behavior Elective‘ ..... 3 Humanities/Soc. Sci. Elect.I ..................... 3Humanities/Soc. Sci. Elect.‘ ..... 3 Physical Education Elective ..................... 1Physical Education Elective ..................... l 1617JUNIOR YEARFall Semester Credits Spring Semester CreditsARC 331 Architectural Structures I ............ 3 ARC 332 Architectural Structures 11 ............ 3ARC 400 Architecture Studioa .............. 6 ARC 302 Arch. Design: Technology ............. 6Natural Science Elective' ......... 4 Humanities/Soc. Sci. Elect.l ..................... 3Free Elective ................................... 3 Natural Science Electivel ........................ 416 16SENIOR YEARFall Semester Credits Spring Semester CreditsARC 400 Architecture Studio3 .................. 6 ARC 402 Arch. Design: History ................. 6Design Elective‘) ........................ 3 Design Elective” ................................. 3Design Elective" ...................... 3 Free Elective .. 3Humanities/Soc. Sci. Elect.2 ..................... 3 Free Elective 315 15Minimum credit hours required for graduation: 128‘
'History of Design I and II can be counted towards satisfying humanities requirements. A list of approved courses innatural science and humanities and social sciences is available from the School of Design Registrar. Courses must beselected from that list to meet degree requirements for graduation.2MA 121 and MA 114 may be substituted for MA131 and MA 231. MA 111 and other lower level courses are notapplicable to the 128 credit hours required for graduation.3Two of the three ARC 400 Architecture Studios required for graduation may be substituted with design studios in otherdisciplines represented in the School of Design. No more than one studio may be taken in any semester.‘The following is a listof courses that satisfy this requirement: LAR 221 Introduction to Environment and Behavior forDesigners, LAR 222 Perception and Behavior for Designers. MDS 201 Environmental Ethics. MDS 303 Humans andthe Environment, SOC 203 Current Social Problems, SOC 220 Cultural Geography, SOC (ANT) 261 Technology inSociety and Culture.5Any School of Design course may be selected. However, if the student intends to pursue an advanced degree. such asBachelor of Architecture or MasterofArchitecture, this requirement must be fulfilled with: ARC414 EnvironmentalControl Systems. ARC 432 Architectural Construction Systems and ARC 441 History of Contemporary Architecture.

‘In order to receive two degrees from the School of Design, a student must complete 30 credit hours above the 128 hourrequirement. These 30 hours are to include 18 credits in 400 level studios and 12 credits in design electives in thedisicipline, beyond those described above.
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ARCHITECTURE CURRICULUM (Fitth Year)
Degree: Bachelor of Architecture
The prerequisites for the entry into the fifth year are:

CreditsUniversity Requirements 52English (ENG 111 and ENG 112) 6Mathematics (MA 131 and MA 231) 7Natural Sciences 8Humanities/Social Sciences (ARC 141, ARC 142 and 4 Courses) 18Physical Education (PE 100 and 3 Courses) 4Free Electives 9Studios 48Design Fundamentals (DP 101 and DE 102) 12ARC 202 6ARC 302 6ARC 402 6ARC 400 or other 400 level Design Studios1 18Support Courses 28ARC 211 Natural Systems and Architecture 3ARC 232 Structures and Materials 3ARC 252 Computer Methods in Architecture 3ARC 263 Profession of Architecture 1ARC 331 Architectural Structures I 3ARC 332 Architectural Structures II 3Environment and Behavior Elective 3ARC 414 Environmental Control Systems2 3ARC 432 Architectural Construction Systems2 ....... 3ARC 441 History of Contemporary Architecture2 3
Fifth year requirements are:Professional curriculum courses 30Studios (ARC 501 and ARC 502) ....................ARC 561 Practice of ArchitectureARC 595 Final Project PreparationArchitecture Elective (Four courses at 400/500 level)
1Two of the three ARC 400 Architecture Studios required may be substituted with design studios in other disciplinesrepresented in the School of Design. No more than one studio may be taken in any given semester.ZBachelor of Architecture and Master of Architecture graduation requirement, For those who do not intend to pursueeither of these two advanced degrees. this requirement can be satisfied with 9 credit hours of School of Design courses.

FRESHMAN YEARFall Semester Credits Spring Semester CreditsARC 141 History of Design 11 3 ARC 142 History of Design IIl .................. 3DE 101 Des. Fundamentals Studio ...... . 6 DF 102 Des. Fundamentals Studio .............. 6ENG 111 Composition and Rhetoric ..... . 3 ENG 112 Composition and Reading ............. 3MA 131 Anly. Geo. and Calculus A2 . . . . 4 MA 231 Anly. Gear and Calculus B2 ............. 3PE 100 Health and Physical Fitness ............ 1 Physical Education Elective ..................... 1
17 16

SOPHOMORE YEARFall Semester Credits Spring Semester Credits
ARC 211 Nat. Systems and Arch. .............. 3 ARC 202 Arch. Design: Environment ........... 6ARC 263 Profession of Architecture . . . 1 ARC 232 Structures and Materials .............. 3ARC 400 Architecture Studioa ........ 6 ARC 252 Computer Methods in Arch. ........... 3En. and Behavior Elective‘ ............ 3 Humanities/Soc. Sci. Elect' ...................... 3Humanities/Soc. Sci. Elect.l ......... 1 Physical Education Elective ..................... 1Physical Education Elective ..................... 1 E17
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JUNIOR YEAR
Fall Semester Credits Spring Semester Credits
ARC 331 Architectural Structures I ............ 3 ARC 332 Architectural Structures II 3ARC 400 Architecture Studio3 . 6 ARC 302 Arch. Design: Technology . 6Natural Science Elective‘ 4 Humanities Soc. Sci. Elect.l ....... .,. 3Free Elective 3 Natural Science Elective| ........................ 416 16

SENIOR YEAR
Fall Semester Credits Spnng Semester Credits
ARC 400 Architecture Studio3 6 ARC 402 Arch. Design: History 6ARC 432 Arch. Construction Systems5 ......... 3 ARC 414 Env. Control Systems" 3ARC 441 History of Cont. Arch.5 3 Free Elective . .Humanities/Soc. Sci. Elect.‘ ..................... 3 Free Elective15
At the completion of four year study (128 credit hours) Bachelor of Environmental Design in Architecture degree isgranted. An application to the Fifth Year is required. If accepted to the program:

FIFTH YEAR
ARC 501 Prof. Architecture Studio I ............ 6 ARC 502 Prof. Architecture Studio II ........... 6ARC 595 Final Project Preparation ............. 3 ARC 561 Practice of Architecture ............... 3Architecture Elective6 ........................... 3 Architecture Elective6 ......................... 3Architecture Elective6 .......................... 3 Architecture Elective6 ......................... 3
Minimum credit hours required for graduation: 158
'History of Design I and II can be counted towards satisfying humanities requirementsA list of approved courses innatural science and humanities and social sciences is available from the School of Design Registrar. Courses must beselected from that list to meet degree requirements for graduation.2MA 121 and MA 114 may be substituted for MA131 and MA 231. MA111 and other lower level courses are not applicableto the 128 credit hours required for graduation.3Two of the three ARC 400 Architecture Studios required for graduation may be substituted with design studios in otherdisciplines represented in the School of Design, No more than one studio may be taken in any semester.‘The following is a list of courses that satisfy this requirement: LAR 221 Introduction to Environment and Behavior forDesigners, LAR 222 Perception and Behavior for Designers. MDS 201 Environmental Ethics, MDS 303 Humans and theEnvironment. SOC 203 Current Social Problems, SOC 220 Cultural Geography, SOC (ANT) 261 Technology in Societyand Culture.5Not required for the BEDA degree, but required for graduation from Bachelor of Architecture or Master ofArchitecturedegree programs. For those who do not intend to pursue the advanced degrees. these three courses can be replaced by 9credit hours of other courses in the School of Design.6Must be chosen from 400 or 500 level Architecture courses. A maximum of three courses at 400 level can be taken.

DESIGN
Brooks Hall
Professor W. Taylor, Interim Head of the Department
Alummi Distinguished Undergraduate Professors: C. D. Cox, M. Pause, D. Raymond
Professors:M. Pause, W.Taylor; Professors Emeriti;G. L. Bireline,J. H. Cox, D. R. Stuart;Assocmlt Professors:C. Cox.L. M. Diaz. D. Raymond, B. Schulman, S. Toplikar, S. Wilchins; Assistant Professor: M. Porter

In the Bachelor of Environmental Design degree, design is used as the vehicle for abroadly based, multidisciplinary undergraduate education experience which fully utilizesthe range of diverse faculty capabilities. Through flexible curriculum structure and coursesequencing, students with a faculty advisor are able to assemble optional learning pathswhich meet their individual needs. This degree provides an alternative for students whohave specific interests and capabilities outside the school’s existing degree tracks andstudents who desire a broader design education taking advantage of the range and diversityof the school’s offerings. Those students selecting the Bachelor of Environmental Designdegree may wish to use it as a foundation for later graduate study in a specific designdiscipline.
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The Department of Design firmly believes that there is an essential need for students in aresearch and technically based university to engage in course work that fosters creativethinking. To meet this need, the Department of Design offers a Minor in Design, available tomajors in any field. Four specific options are currently available: fibers and surface design,painting, drawing, and sculpture. To complete the minor, 9 hours of prerequisites and 15hours of specific design courses are required.The Department of Design also provides a common first year experience for all studentsentering the School of Design. Design Fundamentals focuses on exposure to basic designconcepts and provides a general introduction to the fields of design.
ENVIRONMENTAL DESIGN CURRICULUM
Degree: Bachelor of Environmental Design

FRESHMAN YEAR'ull Semester Credits Spring Semester CreditsDF 101 Des. Fundamentals Studio .............. 6 DF 102 Des. Fundamentals Studio .............. 6DN 381 Basic Drawing ........................ 3 ENG 112 Composition and Reading ............. 3ENG 111 Composition and Rhetoric ............. 3 Humanties/Soc‘ Sci. Elective ..................... 3Mathematics ................................... 3 Mathematics‘ 4PE 100 Health and Physical Fitness ............ 1 Physical Education Elective ..................... 116 17
SOPHMORE YEARFall Semester Credits Spring Semester CreditsDesign Elective ................................. '3 Design Elective ........ 3Humanities/Soc. Sci. Elective2 ................... 3 Humanities/Soc. Sci. Elec . 3Natural Science Elective‘ .................. 4 Natural Science Elective“ 4Studio:‘ ................................... . . 6 Studio3 ................... 6Physical Education Elective ..................... 1 Physical Education Elective ..................... 117 17
JUNIOR YEARFall Semester Credits Spring SemesterDesign Elective . ................ 3 Design ElectiveDesign Elective ........................... 3 Design Elective .............Humanities/Soc. Sci. Elective? ............. 3 Humanities/Soc. Sci‘ Elective2 .Studio3 ................................... . . 6 Studio"4 .........................................Free Elective .................................. 3 '—1518
SENIOR YEARFall Semester Credits Spring Semester CreditsDesign Elective ................................. 3 Design Elective ................................. 3Design Elective . 3 Design Elective ............. 3Studio3 ......... . . 6 Humanities/Soc. Sci. Elective2 . 3Free Elective ................................... 3 Studios ......................................... 615 15

Minimum credit hours required for graduation: 130‘
1MA 131 and MA 231 may be substituted for MA 121 and MA 114. MA 111 and other lower level Math courses are notapplicable to the 130 credit hours required for graduation.2A list of approved courses in natural science and humanities and social science is available from the School of DesignRegistrar. Courses must be selected from that list to meet degree requirements for graduation.3A minimum ofsix studios from the School of Design offerings are required after the first year. A Focus may be developedin consultation with the student's advisor. The Department of Design offers DN 400, DN 470. and DN 480 studios.‘In order to receive two degrees from the School of Design. a student must complete 30 credit hours above the 130 hourrequirement. These 30 hours are to include 18 credits in 400 level studios and 12 credits in design electives in thediscipline, beyond those described above. No more than one studio may be taken in any semester.
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MINOR IN DESIGN
Before entering into a minor in the Department of Design, students must first complete 9hours of prerequisite courses which provide an essential foundation in design:DF 111—Two Dimensional Design for Non-Design MajorsDF 112 Three-Dimensional Design for Non—Design MajorsDN 311—1“ DrawingTo complete the minor program, students will take 15 hours of design courses, 12 hours ofwhich must be above the 100 level, at least 6 of which must be at the 300 level or above. Fourspecific options are available in the minor: fibers and surface design, painting, drawing,and sculpture. Courses are chosen from a list of recommended courses in each option inconsultation with the adviser. Application forms may be obtained from the departmenthead. Each student will be assigned an adviser consistent with his/her option selection.

GRAPHIC DESIGN
Brooks Hall
Professor M. Davis. Head of of the Department
Professors: M. Davts. A. LowrayAssoriate Professor: M. Scotford Assistant Professors K. Bailey A, Blauvelt.J, Spadaro.
Graphic Design is the process of bringing meaningful visual form to communication.Graphic designers translate communication goals through printed, environmental, andelectronic presentations of information and ideas. Graphic designers use words (typo-graphy), and images (photographs, illustrations, diagrams, abstract shapes, textures, lines.and color) to express qualitative messages for the purposes of informing, persuading, andinciting to action individuals and audiences who are on the receiving end of communication.Graphic designers are active in all aspects of the communication arts. They design books,magazines, and newspapers as part of the publishing industry. Graphic designers createprinted materials, such as annual reports, newsletters, stationery, and collateral literatureas part of the effort to establish memorable and cohesive “identities” for institutions.businesses, and government. The designers who work on these projects are employed byadvertising agencies, design consulting offices, or by the corporation or government itselfas part of an internal communications department. Institutions, such as museums andcolleges, employ graphic designers as members of their staffs to design and producepublications, posters, and exhibitions. Graphic designers are also responsible for packag—ing design, signs in the environment, film titling, television on-air graphics, and computerscreen displays and programs.The Bachelor of Environmental Design in Graphic Design curriculum includes study ofthe visual, theoretical, and technical aspects of the discipline. The curriculum providesexperiences in analysis of communication problems, inventive idea and visual form development, implementation of design strategies, and critical evaluation. Instruction in com-puter assisted design is integrated within typography, photography, and graphic designstudio courses.

GRAPHIC DESIGN CURRICULUM
Degree: Bachelor of Environmental Design in Graphic Design

FRESHMAN YEAR
F'all Semester Credits Spring Semcslrr (‘rt-Ilils
DE 101 Des. Fundamentals Studio ............ . 6 DE 102 Des, Fundamentals Studio . ..........ENG 111 Composition and Rhetoric ............. 3 ENG 112 Composition and Reading . .. .. ,. . 3Humanities Social SCI. Elective ............... . 3 Humanities Soc Sci. Elective . . , ., . 3Mathematics‘ ............................. 34 Mathematics‘ ., ., ,. . .34PE 100 Health and Physical Fitness ........... 1 Physical Education Elective ................ . 116 17 16 17



SOPHOMORE YEARF'all Semester Credits Spring Semester Credits
GD 201 Graphic Design Studio 6 CD 202 Graphic Design Studio IIGD 212 Photography for Graphic Designers ..... GD 255 Materials and Processesl . 3CD 217 Typography I 3 GD 317 Typography II ............. . 3Natural Science Electivez 4 Natural Science Electivez . 4Physical Education Elective 1 Physical Education Elective . 117 —17

JUNIOR YEARFall Semester . Credits Spring Semester CreditsSB 3?; gfigfijfl SW!” 1” 3 GD 400 Adv. Gr. Design Studio“ 6GD 242 History of Graphic Design 3 GD .355 Mater'als 3"“ Pmm ‘1 -- 3Dealgn Elective ..................... . 3Desngn Elective 3 H . . S . IS . El .Humanities/Social Sci. Elective 3 “mam“es/ “"1 °‘- “we18 15
SENIOR YEARFall Semester Credits Spring Semester Credits

CD 400 Adv. Gr. Design Studio5 6 CD 400 Adv. Gr. Design Studio3 ................Design Elective 3 Humanities/Soc. Sci. Elective .......... .Humanities/Soc. Sci. Elective ........ 3 Free Elective .Free Elective 3 Free Elective15 15
Minimum credit hours for graduation: 130‘
'MA 131 and MA 231 may be substituted for MA 121 and MA 114. MA 111 and other lower level Math courses are notapplicable to the 130 credit hours required for graduation.1A list of approved courses in Natural Sciences and Humanities and Social Sciences is available from the School of DesignRegistrar. Courses must be selected from these lists to meet degree requirements for graduation.3A minimum of six (6 credit) studios are required for graduation. Graphic Design majors may elect to take studios inanother discipline during the spring semesters of their third and fourth year or may enroll in the Advanced GraphicDesign Studio offered that semester. Graphic Design majors must, however. take GD 201. GD 202, and GD 301, and theircorequisites (GD 217. 317, 417. 212, 255. and 242). in the sequence prescribed above. No more than one studio may betaken in any semester.‘In order to receive two degrees from the School of Design, a student must complete 30 credit hours above the 130 hourrequirement. These 30 hours are to include 18 credits in studios and 12 credits in design electives in the discipline.

INDUSTRIAL DESIGN
Brooks Hall
Professor V. M. Foote, FIDSA, Interim Head of the Department
Alumni Distinguished Undergraduate Professor: V. M. Foote
Professors: V. M. Foote, H. Khachatoorian; Associate Professors: A. V. Cooke; Adjunct Associate Professors: A. Merino. M.Jones: Assistant Professor: P. Hooper.

Industrial Design is the profession concerned with all the human aspects of machine-made products and their relationship to the environment. The designer is responsible forthe planning and design of products. The designer is responsible for the product’s humanfactors engineering, safety, shape, color, texture, maintenance and cost. Industrial designdeals with consumer, as well as industrial products. In order to achieve these ends,designers must be involved in three major design and research activities: human behavior,the human-machine relationship, and the product itself.Areas of design investigation include furniture, housewares, appliances, transportation,tools, farm equipment, medical/electronic instruments, and recreational support equip-ment.Graduates with a Bachelor of Environmental Design in Industrial Design have careeropportunities in three general areas: corporate design offices in manufacturing companies,independent consulting offices, or governmental agencies.
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INDUSTRIAL DESIGN CURRICULUM
Degree: Bachelor of Environmental Design in Industrial Design

FRESHMAN YEARFall Semester Credits Spring Semester CreditsDF 101 Des. Fundamentals Studio .............. 6 BF 102 Des. Fundamentals Studio .............. 6DF 141 History of Design I ............. DF 142 History of Design II 3ENG 111 Composition and Rhetoric ENG 112 Composition and Reading . . . ,. 3Mathematicsl . Mathematics‘ ................ .I . l3/4PE 100 Health and Physical Fitness Physical Education Elective 116/17 16/17
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsID 400 Industrial Design Studio ................ 6 ID 400 Industrial Design Studio 6ID 255 Cont. Manufacturing Proc I ... 3 ID 256 Cont. Manufacturing Proc II ...... 3ID 318 Ideation I ..................... 3 ID 318 Ideation II 3Natural Science Elective2 .............. . 4 Natural Science Elective2 4Physical Education Elective 1 Physical Education Elective 117 17
JUNIOR YEARFall Semester Credits Spring Semester CreditsID 400 Industrial Design Studio ................ 6 ID 400 Industrial Design Studio ................ 6ID 415 Microcomputer Imaging 3 Design Elective .................... 3Design Elective ..................... 3 Design Elective .................... 3Design Elective . 3 Humanities/Soc. Sci. Elect.2 3Humanities/Soc. Sci. Elect.2 3 E18
SENIOR YEARFall Semester Credits Spring Semester CreditsID 400 Industrial Design Studio .. .. ........ 6 ID 400 Industrial Design Studio3 ................ 6Design Elective ................... 3 Humanities/Soc. Sci. Elective2 .......... 3Humanities/Soc. Sci. Elective .. . I . 3 Free Elective ........................ 3Free Elective ................................... 3 Free Elective ................................... 315 15

Minimum credit hours required for graduation: 130‘
1MA 131 and MA 231 may be substituted for MA 121 and MA 114. MA 111and other lower level courses are notapplicableto the 130 credit hours required for graduation.2A list of approved courses in natural science and humanities and social science is available from the School of DesignRegistrar. Courses must be selected from that list to meet degree requirements for graduation.3A minimum of six 400 series studios are required for graduation. When preregistering. Industrial Design majors mayelect to take studios in another design discipline during the spring semesters of their third and/or fourth year. or mayenroll in the Industrial Design studio offered that semester. No more than one studio may be taken in any semester."In order to receive two degrees from the School of Design, a student must complete 30 credit hours above the 128 hourrequirement. These 30 hours are to include 18 credits in 400 level studios and 12 credits in design electives in thediscipline. beyond those described above.

LANDSCAPE ARCHITECTURE
Professor A. R. Rice, Head of the Department
Professors: R. Moore, R. R. Wilkinson, D. Wood; Professors Emeriti: R. E, Stipe. E. G, Thurlow; Associate Professors:A. R. Abbate, D. W. Dalton; Assistant Professors: F. Magallanes. S. Raval; Associate Members of the Faculty: W. E.Hooker,.I. C. Raulston, M. E. Traer(Horteultural Science), H, Devine (Parks, Recreation and Tourism Management).
Landscape Architecture is the profession concerned with location, design, and develop-ment of residential, commercial, institutional, recreational and other community land uses.Preservation and conservation of visual amenities, unique natural areas, and historic
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resources are important com ponents of landscape architecture. The student studies historyof landscape architecture, planting design, materials and construction, site planning,graphic communication and community design. These subjects are applied to actual designproblems in landscape architecture studios.
OPPORTUNITIES
There are approximately 30,000 practicing landscape architects in the US. and growthof the profession is projected as among the “Top Ten” by the U. S. Bureau of LaborStatistics. Landscape architects are employed by private firms and by agencies of govern-ment such as parks and recreation, forestry, planning and envirnomental protection. Manypursue graduate degrees, qualifying them for careers in college teaching and moreadvanced assignments.

LANDSCAPE ARCHITECTURE CURRICULUM
Degree: Bachelor of Environmental Design in Landscape Architecture

FRESHMAN YEARFall Semester Credits Spring Semester CreditsDF 101 Des. Fundamentals Studio ...... DF 102 Des. Fundamentals Studio ...... . 6ENG 111 Composition and Rhetoric ..... ENG 112 Composition and Reading ..... . 3Mathematics‘ ........................... Mathematics‘ ........................... .3/4Humanities Soc Sci. Elective? ........... . Humanities/Soc Sci. Elective2 ........... i 3PE 100 Health and Physical Fitness ............ Physical Education Elective ..................... 116/17
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsLAR 400 Landscape Arch. Studio3 ...... 6 HS 211 or 212 Ornamental Plants ....... . 3LAR 433 Native Plants ................ 3 Landscape Concentation‘ ................ . 3Natural Science Elective- ................ 4 Natural Science! ........................ . 4Humanities Soc. Sci. Elective2 ......... . 3 Humanities/Soc. Sci. Elective2 ........... . 3Physical Education Elective ..................... 1 Advised Elective5 ....................... . 3—17 Physical Education Elective ..................... 117

JUN[0R YEARFall Semester Credits Spring Semester CreditsLAR 400 Landscape Arch. Studio3 .............. 6 LAR 400 Landscape Arch. Studio3 .............. 6LAR 430 Site Planning ............... . 3 LAR 457 Const. Materials and Methods . 3LAR 444 (or 332 in Spring) History ..... . 3 Humanities Soc. Sci. Elective2 ............. 3Humanities/Soc. Sci. Elective2 ................... 3 Landscape Concentration‘ ................. . 3Free Elective ................................... 315 18
SENIOR YEARFall Semester Credits Spring Semester CreditsLandscape Concentration‘ ....................... 3 LAR 400 Landscape Arch. Studio“ .............. 6Landscape Concentration‘ ............... 3 Humanities/Soc. Sci. Elective2 ............. .. 3Advised Elective5 3 Landscape Concentration‘ ................. 3Advised Electivefi . . 3 Advised Elective5 ......................... . 3Free Elective ................................... 3 Free Elective ................................... 315 15

Minimum credit hours required for graduation: 130*
1MA 131 and MA 231 may be substituted for MA121 and MA 114. MA 111 and other lower level math courses are notapplicable to the 130 credit hours required for graduation.2A listofapproved courses in natural science and humanities and social science is available from the Department. Coursesmust be selected from that list to meet degree requirements for graduation. The natural science electives must includeBS 100 or B0 200. with the second course being selected from SSC 200. MEA 101. MEA 110, or MEA 120.
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“A minimum of {our «100 level studios are required with a minimum of three ofthe four being Landscape ArchitectureHowever. one of the LAR 400 studios may be satisfied by HS 400. No more than one studio may be taken in anysemester.‘Landscape Concentration: 12 additional credit hours of professional study are required and may be chosen from itdepartmental list of selected Landscape Architecture. Horticultural Science. Design. Marine. Earth and AtmosphericScience, or Botany courses.sAdvised electives are to be selected in consultation With the student's advisiir Six hours of the required twelve mustinclude courses from within the School of Design"In order to receive two degrees from the School of Design. a student must complete Flt) credit hours above tlii- 1:44)requirement. These 30 hours are to include 18 credits in 400 level studios and 12 credits in design electives



COLLEGE OF EDUCATION
AND PSYCHOLOGY
Poe Hall
J. J. Michael, Dean
B. G. Beezer, Associate D( an for Academic Affairs
H. A. Exum, Associate Dean for Research and External Affairs
M. A. Weathers, Director of Teacher Education
G. S. Martin, Director of Teaching Fellows Program
A. P. Smith, Director ofStudcnt Services
The College of Education and Psychology is concerned with the problems of humandevelopment from both psychological and educational perspectives. With emphases uponthe preparation of middle grades, secondary, and post-secondary teachers, counselors,supervisors. administrators and psychologists, the college seeks students who are dedicatedto the improvement ofhuman beings through education and service and who are sensitive tothe complexity of teaching learning processes. The college is composed of the Departmentsof Adult and Community College Education, Counselor Education, Curriculum andInstruction, Educational Leadership and Program Evaluation. Mathematics and ScienceEducation. Occupational Education and Psychology.Undergraduate degree programs are offered in agricultural education, educationgeneral studies, health occupations education, marketing education for teachers, mathe—matics education, science education, technical education, technology education. and psy-chology. In addition to being admitted to a curriculum, all teacher education candidatesmust 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 admissionto student teaching (including a 2.5 or higher GPA overall and in one’s teaching field).Graduates of the undergraduate programs in education receive a Bachelor of Sciencedegree in education and normally qualify for an “A” certificate to teach in their chosen field.Graduates of the undergraduate program in psychology receive a Bachelor of Arts inPsychology degree.Six degree programs (agricultural education, health occupations education, technologyeducation, marketing education, mathematics education and science education lead tocertification to teach in grades 9-12. The College of Education and Psychology also offersmiddle grades degree programs that leads to certification for grades 6—9 with concentra-tions in language arts, mathematics, science and social studies. Students seeking thiscertification will graduate with one or two fields of concentration. All teacher educationgraduates also complete the equivalent of a second major, outside of education.Professional education courses are provided for those students enrolled in the College ofHumanities and Social Sciences who wish to become teachers of secondary English,French, Spanish, and social studies, with certification for grades 9-12. (See the College ofHumanities and Social Sciences section of this catalog for information on teacher educationoptions.) Students enrolled in the College of Agriculture and Life Sciences or in science andmathematics departments may double-major in the College of Education and Psychologyand also obtain a North Carolina secondary teacher’s certificate.Most of the college’s teacher education programs are in fields of teacher shortage.Graduates have little difficulty finding teaching positions. Because of limited facultyresources, space in some programs is limited.
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Most of the education and psychology programs listed in the following pages also offergraduate-level curricula. In addition, the College of Education and Psychology has graduate programs in:Adult & Community College Education Middle Grades EducationCounselor Education Occupational EducationCurriculum & Instruction Reading Education Reading EducationEducation Administration Special Education(See the Graduate Catalog or contact faculty members for information on graduateprograms.)Public school sixth—year (intermediate) certification programs are available in agricul-tural and occupational education; curriculum and instruction and supervision; administra-tion; counseling; reading education; special education; mathematics and science education;and school psychology. All of the bachelor’s level and graduate level certification programsare approved by the North Carolina State Board of Education. Also teacher educationprograms are accredited by the National Council for the Accreditation of Teacher Educa-tion (NCATE).The modern College of Education and Psychology building is named Poe Hall. It includesa Learning Resources Library, a Center for Learning Technologies, and an InstructionalComputing Facility. The building houses laboratories for technology, reading, science,psychology, and guidance and testing activities, as well as a children’s play area with anobservation room.
SCHOLARSHIPS
The College of Education and Psychology has a scholarship program distinct from thecampus Merit Awards Program. Over 20 scholarships are awarded to undergraduateseach year. including several scholarships reserved for minority students.North Carolina State University is one of 13 institutions participating in the NC.Teaching Fellows Program and has over 200 teaching fellows enrolled. Each fellowreceives $5,000 per year for four years, in exchange for a commitment to teach for fouryears in the state.Other students hold the prestigious Paul Douglas Scholarship or receive awards throughthe State Board of Education’s Scholarship Loan Fund for Prospective Teachers and othersources. High school counselors receive information about and applications for all of thesescholarships and awards.

SCHOLARS AND HONORS PROGRAMS
The College of Education and Psychology participates in the University Scholars Program, in which selected students each year participate in weekly activities that broadenand deepen their University experiences. The Psychology and Occupational EducationDepartments offer an optional curriculum for honors students. There is an honors society inPsychology.

INTERNATIONAL ACTIVITIES
Several faculty members have been involved in overseas projects in China, Japan, Peru,Puerto Rico, and Sri Lanka. Some of the foreign language teacher education students spenda year in France or Spain in an exchange program. The enrollment of internationalstudents in the several education and psychology programs and elsewhere at NCSU alsooffers multi-cultural opportunities without one's leaving the campus.
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AGRICULTURAL EDUCATION
Poe Hall (602)
Associate Proftssor L. R. Jewell, Coordinator ofAdm'sing
I’riifiss’iir i; E, Moore Axsm‘iuit Pruftssurs .i. L. Flowers B M Kirbyi

Agricultural education, in its broadest sense, encompasses areas of study which willenable one to participate effectively in planning, promoting, and initiating educationalprograms in agriculture. A program leads to a Bachelor of Science degree and is designedto prepare teachers of vocational agriculture in the secondary schools and in technical andcommunity colleges. The demand for agricultural education teachers exceeds presentsupply. Graduates who obtain certification in the bachelor’s program generally have achoice of positions in the Carolinas, Virginia, and throughout the nation.
AGRICULTURAL EDUCATION, TEACHER CERTIFICATION OPTION

FRESHMAN YEAR
Full Sun: sit r (rtdils Spring Semester CreditsENG 111 tomposition and Rhetoric .............. 3 ANS 200 Introduction to Animal Science orEOE 101 Introduction to Occupational Education I 1 BS 100 General Biology ........... 4MA 111 Precalculus Algebra and Trigonometry . H 3 ENG 1.12 Composition and Reading ............... 3Con munication Electi\e , . ,, . 3 P0201 Introduction toPoultry Science ......... 3-4llistorv Elective 1 i i 3 SOC 202 PrinCiples of Sociology orPE 100 Health and Phy5ical Fitness H . . 1 SOC 241 Sociology of Agriculture and Rural14 Soc1ety .................................... 3Math Elective iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 3Physical Education Elective ..................... 117 18

SOPHOMORE YEARFull St imsti r CH dits Spring Semester CreditsARE 212 Economics of Agriculture or FOR 252 Introduction to Forest Science .......... 3BAE 201 Shop Processes and Management .. .,. . 3 SSC 200 Soil Science ........................... 4EC 2(1 EconomicsI . . 3 Agricultural Concentration' ...................... 3EOE 207 Introduction to 'I‘eachihg OccEd 1.1. 3 Free Electi\e ................................. 3Agricultural Concentration- ...................3 4 Literature Elective iiiiiiiiiiiiiiiiiiiiiiiiii 3Chemistr) Elective . , . . . . 4 Physical Education Elective ...................... 1thsital Education Elective 1 i “1.1 i .1 i i i H. 1 1717 1bJUNIOR YEARFull St mtStt r Credits Spring Semester CreditsEOE 322 Contemporary Vocational Agri. . H. .H. 3 ELP 344 School and Society ....................... 3PSY 304 Educational Psychology . . .. 3 PSY 376 Developmental Psycholog:Y orAgricultural Concentration- iiiiiiiiiii 4 PSY 476 Psychology of Adolescent Development 3Agricultural Concentration- ,,,,,,,,,,,,,,,,,,, 3 4 SOC 305 RaCIal and Ethnic Relations .............. 3Plant Science Elective1 ...................... 3 Agricultural Concentration- .. . . .. ... . i ..... -116 17 Agricultural Specialty‘ ......................... 316
SENIOR YEARFall St mt sti 7' Credits Spring Semester CreditsECI~151 Improving Reading in Secondary EOE 424 Planning Educational Programs ......... 3Schools .m. ..................... 2 EOE 427 Student Teaching in Agriculture iiiiiiii 8EOE 426 Methods of Teaching Agriculture ........ 3 EOE 492 Senior Seminar in AgriculturalAgricultural Concentration: .................. I 4 Education .................................. 1Agricultural Spec1alty‘ av 12Agricultural Concentration- .................... 3 4 . .Free Elective ............................... 6 Minimum Hours Reqmred for Graduation ...... 127171MA courses above MA 101 or computer seience courses.These courses are to be selected from one of the seven agricultural concentration areas See below for specific coursesrequired in each agricultural concentrationt‘Select from courses in Botany. Crop Science, Forestry. or Horticulture‘These courses. when related to other Ag & Life Science courses, should total a minimum of nine semester hours in a“Specialty" in one selected area of agriculture
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AGRICULTURAL EDUCATION CONCENTRATIONS
Animal Science Concentration (22 hrs) Credits Sociology Concentration (2.5 hrs)ANS 200 Introduction to Animal Science .......... 3 ANT 252 Cultural Anthropology 3ANS 250 Applied Animal Nutrition ............... 3 SOC 202 Principles of Sociology orANS 310 Basic Horse Husbandry ................. 3 SOC 241 Socmlogy of Agriculture andANS 402 Beef Cattle Management or Rural Society .................................. 3ANS 404 Dairy Cattle Management ............... 3 SOC 204 Sociology of Family ...................... 3ANS 403 Swine Management or SOC 205 Work: Occupations & Professions ......... 3ANS 410 Horse Science ........................... 3 SOC 301 Human Behavior ........................ 3GN 301 Genetics in Human Affairs ................ 3 SOC 305 Racial and Ethnic Relations .............. 3Z0 201 General Zoology .......................... 4 SOC 311 Community Relations .................... 3Botany Concentration (26 hrs) SOC 425 Juvenile Delinquency 3BO 200 Plant Life ................................ 4 Zoology Concentration (26 hrs)BO 360 Introduction to Ecology .. ............... 3 BO 200 Plant Life ................................ 4BO 365 Ecology Lab 1 BS 100 General Biology ........................... 4B0 400 Plant Diversity ........................... 4 ZO 201 General Zoology ........................... 4BO 403 Systematic Botany ..................... 4 ZO 221 Conservation of NaturalBS 100 General Biology ........................... 4 Resources ...................................... 3GN 301 Genetics in Human Affairs ................ 3 ZO 303 Vertebrate Zoology 3Z0 221 Conservation of Natural Resources ......... 3 Z0 304 Vertebrate Zoology Lab 1Economics Concentration (2, hrs) Z0 353 Wildlife Management ..................... 3ARE 212 Economics of Agriculture or 38 22(5) Eitrloduciio; to Ecology ................... {13EC 201 Economics I ............................. 3 co on a """"""""""""""""ARE 303 Farm Management 3 NON-CERTIFICATION OPTION'ARE 306 Agricultural Law orBUS 307 Business Law I .......................... 3 Speech Communication Concenlratimz (24 hrs)ARE 311 Agricultural Markets ,,,,,,,,,,,,,,,,,,, 3 AC 311 Communication Methods & Media ........ 3ARE 415 Farm Appraisal and Finance ........... 3 AC 470 Agricultural Communications .i 3BUS 313 Marketing Methods ..................... 3 COM 110 PUbIlC Speaking -------------------- 3EC 475 Comparative Economic Systems ........... 3 COM 201 Theory of Persuasive Communication ,... 3Economics Elective ............................... 3 COM 226 IerdUCthfl L0 PUbllC Relations --------- 3COM 326 Public Relations Applications ............ 3Horticultural Seience Concentration (24 hrs) COM 446 Problems in Public Relations iiiiiiiiiiii 3B0 200 Plant‘Life """". """"""""""""""" 4 COM 456 Organizational Communication ......... 3HS 201 Principles of Horticulture ................. 3HS 301 Plant Propagation ,,,,,,,,,,,,,,,,,,,,,,,, 4 ‘Students who select the Speech Communication Con-HS 371 Interior Plantscapes ,,,,,,,,,,,,,,,,,,,,, 3 centration will not be eligible for Teacher CertificationHS 411 Nursery Management iiiiiiiiiiiiiiiiiii 3 in North Carolina.HS 431 Vegetable Production 4HS 440 Greenhouse Management .................. 3
AGRICULTURAL EXTENSION CONCENTRATION
The Agricultural Education/Agricultural Extension curriculum is designed to prepareindividuals for extension agent positions. It is offered as a program track under the existingBachelor of Science degree in Agricultural Education. Students are required not only toengage in classroom and laboratory studies on the North Carolina State University cam-pus, but also to engage in a closely supervised practicum in the field. Students will berequired to complete a 45-hour field work experience in an extension office during theirsophomore year and a full-semester practicum experience in an extension office or agricul—tural related industry during their senior year.

FRESHMAN YEARFall Semester Credits Spring Semester CreditsENG 111 Composition and Rhetoric ............... 3 BS 100 General Biology ........................... 4EOE 101 Introduction to Occupational Education .. 1 ENG 112 Composition and Reading .............. 3MA 111 Precalculus Algebra and Trigonometry 3 Agricultural Elective' ........................... 3History Elective .................................. 3 Math Elective2 ...................... 3 4Speech Elective ............................... 3 Social Science Elective1 .............. 3PE 100 Health and Physical Fitness ............... 1 Physical Education Elective ...................... 114 17 18
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SOPHOMORE YEARFall 31 mesler Credits Spring Semester CreditsBAE 201 Shop Processes and Management 3 ARE 212 Economics of Agriculture orCH 100 Chemistry and Society or EC 201 Economics 1 3PY 211 College Physics I 4 EOE 226 Applications of Instructional Tech.EOE 307 Field Work in Occupational Education 3 in AED 3Humanities Elective‘ 3 FOR 252 Introduction to Forest Science .... . 3Literature Elective 3 PS 201 Introduction to American Government . 3Physical Education Elective 1 Animal Science or Poultry Science Elective6 .. .3-417 Physical Education Elective .. 116-17JUNIOR YEARFall Semester Credits Spring Semester CreditsAC 311 Communication Methods & Media ......... 3 EOE 323 Leadership Development in Agriculture .. 3ARE 303 Farm Management ..................... 3 PSY 304 Educational Psychology 3SOC 202 Principles of Sociology orSOC 241 Sociology of Agriculture and Agricultural Specialty" 4Plant Science Elective7 .. 3Free Elective .. 33Rural Society 3SSC 323 Water Management 3 Free Elective . ... . _Agricultural SpeCIalty ........................3 18-191516SENIOR YEARFall Semester Credits Spring Semester CreditsEAC 478 Extension as Non-Formal Education ..... 3 EOE 422 Public Relations in Agriculture 3EOE 426 Methods of Teaching Agriculture 3 EOE 423 Practicum in AgriculturalAgricultural ElectiveI 3 Extension/Industry 8Agricultural Specialty6 .................... .3-4 EOE 492 Senior Seminar in AgriculturalAgricultural Specialty" .................... ....3 4 Education 1Free Elective —12Minimum Hours Required for Graduation ....... 127
‘Select from Group “C" Agricultural Applied Science and Technology courses.2MA courses above MA 111 or computer science.3Select from University list of courses approved as social sciences.‘Select from University list of courses approved as humanities.5Select from Group “C" Agricultural Applied Science and Technology courses in Animal Science or Poultry Science.6These four courses, when related to other Ag & Life Sc courses. would total a minimum of 12 semester hours in a“Specialty” in one selected area of agriculture.ISelect from courses in Botany. Crop Science. Forestry. or Horticulture.
EDUCATION, GENERAL STUDIES
Poe Hall (Room 608)
Associate Professor R. C. Serow, Coordinator of Advising
The Education: General Studies program has two areas of emphasis. Emphasis A servesthose students who are interested in those fields of education that do not require formalcertification, such as juvenile homes, day care, and other public and private agencies.Emphasis B serves those students previously enrolled in teacher education programs atNorth Carolina State University, but whose career goals have changed.

REQUIREMENTSGENERAL STUDIES CreditsCommunication Skills ......................................................................................... 9English composition (ENG 111, 112)Communication (one course)Humanities .................................................................................................. 18History (two courses)Fine Arts (at least one course)Literature (English or American; two courses)Philosophy (PHI 205)
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Social Sciences 12Political Science or Economics (two-course sequence)Psychology (PSY 200)Sociology (SOC 202)Natural Sciences ........................................................................................... 7 8Includes at least one laboratory courseMathematics 6 7One mathematics course and an elective from mathematics,statistics. or computer science: but not MA 101 and MA 111Physical Education ................................................................................... 4PE 100 Health & Physwa FitnessThree one credit activity coursesElectives ........................................................................................... 1268-70
MAJORCore Courses‘Introductory Course .................................................................. ..EOE 101 and or 101 and 322‘. or EMS 203, or EC1205ELP 201 Alternative Education Agencies ................................................................... 3EL? 344 School and Society ...................................................... 3PSY 304 Educational Psychology ........................................................ 3PSY 475, or 476 ................................................................................ 315 16Emphasis A(Noncertzfied position in education or related occupations)COM 112 Interpersonal Communication .................... , .................................. 3Philosophy Elective .................. 3PSY 310 or 320 3SOC305and311 ................................................................................SOC418SociologyofEducation '3EL? 496 Special Topics in Education General Studies .. .. 3Restricted Electives (Ari approved sequence in ED or PSY) 2142Emphasis B(Transferfrom teacher certifical on to general slut/ice prorrram imlhout certificaiion)Teaching field 30Supporting coursesEducation Elective 342Minimum Hours Required for Graduation 126
"These courses must be taken in sequence, with a total of 4 credits.
ENGLISH TEACHER EDUCATION
Professor H. MacKethan, Coordinator of Advising

Students desiring to become secondary English teachers in grades 9-12 will be enrolled inthe College of Humanities and Social Sciences. In that college’s section of this catalog,curriculum requirements for the teacher education option can be found under “English”.Students desiring to become language arts teachers in grades 6-9 will be enrolled in theCollege of Education and Psychology. For details, consult the “Middle Grades Education”description.
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FRENCH TEACHER EDUCATION
Axsistun/ Professor L. Salstad. Coordinator ofAdvis-ing
Lccturr r D. Adler, Assistant Coordinator ofAr/m‘sing
Students desiring to become teachers of French will be enrolled in the College of Human-ities and Social Sciences. In that college’s section of this catalog, curriculum requirementsfor the teacher education option in French can be found under ”Foreign Languages andLiteratures.”

GRAPHIC COMMUNICATIONS
Poe Hall (510)
Lecturc r G. K. Hilliard, Jr., Coordinator, Graphic Communications
Assistiutf‘rnflsw W I Vanderwall: l'iszt iii/Amman!Profrssor B RogerszAssistaitProfessorEmeritusJ. L.Cr0\\.IA rturus M Batchelor. T .l Branoff. J. F. Freeman. A Y. Scales. E N, Wiebe. Lictiinr Emeritus: B. D. Webb.
A 15 hour minor is offered in Graphic Communications. The minor is designed to developproficiency in selecting and applying graphic techniques in both career and leisure activities. to provide in depth manual and computer graphics skills, and to enrich visual perception and critical thought in graphic areas. For additional information, consult the GraphicCommunications Program. 510 Poe Hall.

HEALTH OCCUPATIONS TEACHER EDUCATION
Poe Hall (Room 502)
Associate Professor D. Akroyd, Coordinator of Advising
Ass-Uriah Profcswi B, Richards
The Health Occupations Education program goal is to provide learning experiences thatpermit students to develop specific competencies associated with effective teaching andleadership roles as they relate to health care. The Bachelor of Science program preparesqualified individuals for various positions in hospitals, secondary schools, communitycolleges, and other post-secondary institutions. Some graduates seek teaching positions intheir own health fields; others choose to teach high school health occupations education.Some work in health care delivery in area hospitals and health agencies, while others workin a variety of capacities in business. industry, and government. Thirty hours of equiva—lency credit is granted by validation of a current credential in a health occupations spe—cialty recognized by the American Dental Association, American Medical Association Com-mittee on Allied Health Education and Accreditation, National League for Nursing, orCouncil on Professional Accreditation.
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HEALTH OCCUPATIONS EDUCATION CURRICULUM
FRESHMAN YEARAll health occupations students transfer into the curriculum Generally most have 30 semester hours or more of transfercredit. SOPHOMORE YEARFall Semester Credits Spring Semesler CreditsENG 111 Composflion & Rhetoric ............. . 3 ENG 112 Composition & Reading . . ........... 3EOE 101 Introduction to Occupational Education .. 1 PSY 376 Developmental Psychology, orMA Elective (except 101) ......................... 3 PSY 476 Psychology of Adolescent Development .., 3PSY 304 Educational Psychology . ............ .. 3 ZO 212 Basic Anatomy and Physiology . .......... 4Humanities Social Science Electives iiiiiiiiiiiiii 3 Humanities Social Science Elective .... . . . . 3Free Elective .................................... 3 MA Elective (except 101), Logicor Statistics .................................. 316 16JUNIOR YEARFall Semester Credits Spring Semester CrrdzlsEOE 331 Health Professions ..................... 3 EOE 332 Health Promo. & Disease Prev. .... MM, 3EOE 335 Plan Classroom & Clinical Curr. ......... 3 EOE 333 Health Care Delivery .................. 3EOE 338 Medical Law Ethics ................... 3 EOE 336 Strategies of Teaching a Health Occ. .. .. 3Literature Elective . .., . . . . 3 Communication Elective 3Natural Science Elective (BS 100 or 105) .......... 4 Humanities Social Science Elective ....... .. 316 15SENIOR YEARFall Semester Credits Spring Semester CreditsEOE 433 Health Occupations Specialty EOE 434 Clin. Supervis in Health Occ. ........... 3Practicum ........................... . i 3 EOE 437 Health Occ. Teach. Practicum . .... .. . 8EOE 436 Evaluative Skills of Teaching a Free Elective ...... ... ... .... . . .. . . 3Health Occupation ............................ 3 14Humanities Social Seience Elective .............. 3History Elective iiiiiiiiiiiiiiiiiii . . H 3 .Free Elective ................................... 3 Minimum hours reqUired for graduation " " 12415

TECHNICAL EDUCATION
Poe Hall (Room 502)
The curriculum in technical education prepares instructors in a range of technologies. Astrong mathematics and physics foundation is required. A student enrolling in the technical education curriculum may specialize in areas related to his/her technical preparationand/or previous work experience. Admission to the technical education curriculum islimited to students demonstrating proficiency in a given applied technology, i.e., electrical,electronics, mechanical, etc. Thus, the program is not open to high school graduates, wholack technical preparation and/or experience. Employment opportunities for technicaleducation graduates include teaching in community and technical colleges and withinindustry as technical trainers and coordinators of training programs.

REQUIREMENTSMajor Field of Study (“rm/itsCC 120 Foundations of Graphics Communications .................................................. 3CC 200 Applied Computer Aided Drawing .......EOE 301 Survey of Vocational Education i. .......................... 3Technical Education Elective ........... . ........................... 3ApprovedEIectives .................................................. . . . .. . . 1527
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EducationECI 483 Introduction to Media and Instructional Technology 3EOE 452 Lab Planning in Technology Education .................... .. 3EOE 101 Introduction to Occupational Education .. 1EOE 365 Trade Analysis in Course Development .. 3EOE 466 Methods of Teaching Vocational Industrial and Technical Education .. 3EOE 467 Student Teaching Vocational Industrial and Technical Education i. .. 8EOE 481 Introduction to Development Training .i 3EOE 496 Senior Seminar in Industrial and Technical Education 327
English CoursesENG 111 Composition and Rhetoric 3ENG 112 Composition and Reading 36Mathematics CoursesMA 111 Precalculus Algebra and Trigonometry (credits do not count toward graduation) ...................... 3MA 141 Analytic Geometry and Calculus I .. 4MA 241 Analytic Geometry and Calculus II 4H
Humanities and Social Science CoursesEC 201 Economics I 3PS 201 Introduction to American Government .. 3PSY 304 Educational Psychology .. 3SOC 202 Principles of Sociology i. 3SOC 205 Work: Occupational & Professional . .. 3Communication Elective ..................... .. 3History Elective .. 3Humanities Elective .. 3Literature Elective 327
Physical and Biological SciencesCH 101 General Chemistry I 4PY 205 Physics for Engineers and Scientists I orPY 211 College Physics I 4FY 208 Physics for Engineers and Scientists II orPY 212 College Physics II .................................................................................. 412
Physical Education and Free ElectivesPE 100 Health and Physical Fitness 1Physical Education Electives .. 3Free Electives 1216
‘Approved electives must be selected from engineering, engineering sciences. or physical sciences and related to stu-dent‘s specialization.2Students required to demonstrate proficiency in an applied technology (may be fulfilled by technical school training)prior to admission to the program.

MARKETING EDUCATION FOR TEACHERS
Poe Hall (Room 502)
Associate Professor T. O’Brien, Coordinator ofAdvising
The Marketing Education curriculum is specifically designed to prepare teachers forMarketing Education programs in secondary schools. In addition, it provides the necessarypedagogical and technical preparation needed by marketing instructors in community andtechnical colleges, as well as for selected training and development roles in business andindustry. The combination of a broad general and professional education, business andmarketing courses, and supervised work experience in marketing jobs provides a uniquepreparation for educators in a rapidly expanding occupational area.
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MARKETING EDUCATION FOR TEACHERS CURRICULUM
FRESHMAN YEARFall Semester Credits Sp‘mig Semester CreditsEOE 101 Introduction to Occupational Education .. 1 CSC 200 Introduction to Computers andEOE 241 Foundations of Marketing Education iiiii 2 Their Uses ..................................... 3ENG 111 Composition and Rhetoric ............... 3 ENG 112 Composition and Reading . ............. 3MA 111 Precalculus Algebra and Trigonometry .... 3 MA 114 Intro. to Finite MathematicsPE 100 Health and Physical Fitness ............... 1 w Applications ................................ 3Natural Science Elective . 4 History Elective .............................. 314 Speech Elective ..................... . ....... 3Physical Education Elective ................... . 116SOPHOMORE YEARFall Semester Credits Spring Semester CreditsEC 201 Economics I 3 EC 202 Economics II ........................... 3EOE 207 Introduction to Teaching Occ Ed“ 3 EC 313 Marketing Methods .............. ... 3Literature Elective ............................... 3 EOE 307 Field Workin Occupational Education 2Natural Science Elective . 4 PSY 304 Educational Psychology“ .............. 3Physical Education Elective ................... . 1 SOC 202 Principles of Sociology .................. 3Free Elective .................................... 3 Political Science Elective .. . ........... 317 Physical Education Elective ................. . 118JUNIOR YEARFall Semester Credits Spring Semester CredltsEB(ST) 350 Economics & Business Statistics 3 ACC 280 Managerial Accounting ............... . 3EOE 346 Curriculum and Methods of EB 307 Business Law I ........................ 3Teaching MKE“ ............................... 3 BUS 330 Human Res. Management ............. 3ELP 344 School and Society” ..................... 3 BUS 467 Adv and Sales Promotion‘ .............. 3PSY 376 Developmental Psychology or EOE 307 Field Workin Occupational Education . 1PSY 476 Psychology of Adolescent Development ... 3 PHI 314 Issuesin Business Ethics ......... ... 3BUS 466 Sales Management" ................. 3 1615SENIOR YEARFall Semester Credits Spring Semester CreditsBUS 468 Marketing Mgmt. and Plan.‘ ........... 3 EOE 447 Student Teaching in MarketingEB 460 Marketing Research ...................... 3 Education ............................... 8EC] 451 Improving Reading in the EOE 494 Senior Seminar in MarketingSecondary Schools .............................. 2 Education .................................... 3EOE 444 Administration of Marketing Education .. 3 Free Elective ................................... 3Economics & Business Elective 14(300 or 400 level) ............................... 3Free Elective ... 3 Minimum Hours Required for Graduation iiiiii 12717‘Taken at Meredith College through the Cooperating Raleigh Colleges agreement”Prerequisites to the Professional Semester

MATHEMATICS AND SCIENCE EDUCATION
Poe Hall (Room 326)
Professor J. R. Kolb, Head of the Department
Alumni Distinguished Undergraduate Professors: N. D. Anderson, J. R. Kolb, L. W. Watson
Professors: N. D. Anderson, L. M. Clark,J. R. Kolb; Professor Emmtiw' H. E. Speece;Associale Professors. L. V. Stiff, W.M. Waters. Jr., L. W. Watson, J. H. Wheatley: Associate Professor Emeritus: H. A. Shannon; Assistant Professors. K. S.Norwood, J. C. Park, S. L. Westbrook; Adjunct Assistant Professors. R. R. Jones, C. M. Meek, W. E Spooner.
The Department of Mathematics and Science Education prepares undergraduate students to become teachers of mathematics and science. The department traditionally pre—pares competent professionals who have strong subject matter backgrounds and pedagogical skills. Departmental majors may seek certification for teaching secondary grades 9 12
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or middle grades 6-9. Students interested in teaching in the middle grades may select frommathematics or science as single concentrations, or a mathematics science dual concentra-tion earning double certification. Students in the 9 12 secondary curriculum in mathemat-ics or science education may complete a double major and receive a second degree inmathematics or one of the sciences. All of the programs provide a broad background in thenatural sciences, social sciences and humanities; depth in mathematics or an area ofscience; and the development of professional competencies.
SCHOLARSHIPS AND AWARDS
The Speece Scholarship is awarded annually to as many as three outstandingjuniors orseniors in either mathematics education or science education. The department sponsors aMathematics and Science Education Club and recognizes the Outstanding Graduate inMathematics Education and Outstanding Graduate in Science Education annually.

MATHEMATICS EDUCATION CURRICULUM(Grades 9-12 Certification)
Coordinator: J. R. Kolb
HequlrementsGeneral Studies (54-57 semester hours) CreditsEm/Iish mid ('nmniiniiratimi CoursesENG111CompositionandRhetoric .. . . .. . .. ..................... 3ENG 112 Composmon and Reading ................................................................ 3Communication Elective ......... . . ,... . . .. . . . ................ 3

9Hiunanilies and Sorial Sciences CoursrslHistoryElective ................................... ,. .. .... .. ...... .3Humanities Elect ves . . ........................................................ 6Literature Elective .‘.. ......................................................................... 3Soc1al Seience Electives ........................... . ...... . . . . 921Sriniu CoiimsPhySical Science Elective- ................ .. . . ....................................... 8Natural Science Elective . .. . . ................................................................ 3-411 12Physical Education and Fru ElcrtiiisPE 100 Health and Physical Fitness . . .......................................... 1PhySical Education Electives ................ . ......... . . .... .iu . . . .................. 3FreeEectiVes‘ . . .. t. ........................................................ 9-1213 16Teaching Major (43-46 semester hours)Cort (‘oursrs (required of all students)E 115 Introduction to Computing EnVIronment .......................................................... 1(‘SC 110 Introduction to Programming .............. . ................................................ 3MA 141 Analytic Geometry and Calculus I ................................................................. 4MA 225 Structure of the Real Number System orCSC(MA) 222 Applied Discrete Mathematics5 . ..................................................... 3MA 241 Analytic Geometry and Calculus II .. ....................................................... 4MA 242 Analytic Geometry and Calculus III .............................................................. 4MA 408 Foundations of Euclidean Geometry ............................................................ 3PHI 201 Logic ................................................................................... 3ST 101 Statistics by Example .......................................................................... 328
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Specializations (choose one of these)MathematicsMA 341 Applied Differential Equations I 3MA 403 Introduction to Modern Algebra 3MA 405 Introduction to Linear Algebra and Matrices 3MA 433 History of Mathematics 3Math Elective6 315
Computer ScienceCSC 210 Programming Concepts 3CSC 201 Basic Computer Organization and Assembly Language . . . . . . . 3CSC 311 Data Structures 3MA 403 Introduction to Modern Algebra ................................................................... 3MA 305 Elementary Linear Algebra orMA 405 Introduction to Linear Algebra and MatricesCSC Elective 18
StatisticsMA 305 Elementary Linear Algebra orMA 405 Introduction to Linear Algebra and Matrices 3MA 403 Introduction to Modern Algebra 3ST 301 Statistical Methods 1 ................ST 302 Statistical Methods 11 . .. 3ST 421 Introduction to Mathematical Statistics I 3ST 422 Introduction to Mathematical Statistics 11 318

Professional Studies (required of all students) (31 semester hours)ECI 451 Improving Reading in the Secondary Schools 2ELP 344 School and Society 3EMS 101 Orientation to Mathematics and Science Education 0EMS 203 Introduction to Teaching Mathematics and Science ................................................ 3EMS 470 Methods and Materials for Teaching Mathematics7 3EMS 471 Student Teaching in Mathematics" 8EMS 472 Teaching Mathematics Topics in Senior High7 3EMS 480 Teaching Mathematics with Microcomputers 3PSY 304 Educational Psychology .......................................................................... 3PSY 476 Psychology of Adolescent Development 331
Minimum Hours Required for Graduation 131
1The humanities and social science electives mustbe chosen from the university’s official list of courses. Many courses inphilosophy. religion, literature, fine arts. history, and foreign language are approved humanities courses. Many coursesin economics, sociaology, anthropology, political science. psychology, and geography are approved social sciencecourses. Specified courses in other areas such as communication. education, design, and multidisciplinary studies alsoare approved as humanities or social sciences. Students are encouraged to select courses in this curriculum area so thateach of these areas is represented; economics, governmental systems, and fine arts.2Must be a two course sequence, with a laboratory, in chemistry or physics.3May be in biological sciences, physical sciences. or marine, earth and atmospheric sciences.‘Students in the mathematics specialization are required to take 12 hours, while those in computer science and statisticsare required to take 9 hours.5MA 225 is required in all specializations except Computer Science.6Mathematics elective must be at 200 level or above, or MA 105.7These courses are taken together as a block and completed prior to student teaching. Student teaching is full-time forten weeks during the fall semester.
SCIENCE EDUCATION CURRICULUM(Grades 9-12 Certification)
Coordinator: J. H. Wheatley
REQUIREMENTSGeneral Studies (37-39 semester hours)English and Communication Courses CreditsENG 111 Composition and Rhetoric ...................................................................... 3ENG 112 Composition and Reading ...................................................................... 3Communication Elective ................................................................................ 39
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Humanities and Social Sciences Courses'History ElectiveHistory or Philosophy of Science Elective . 3Humanities Elective 3Literature Elective 3Social Science Electives 6
18Physical Education and Free ElectivesPE 100 Health and Physical Fitness 1Physical Education Electives 3Free Electives 6—810-12Specialization (59-63 semester hours)Biology (59~62)

Specialization CoursesBO 200 Plant Life 4BO 360 Introduction to Ecology 3BO 365 Ecology Laboratory .. 1BS 100 General Biology 4CH 220 Introductory Organic Chemistry 01-CH 221 Organic Chemistry I 4GN 301 Genetics in Human Affairs orGN 411 Principles of Genetics 3-4MB 401 General Microbiology orBCH 451 Introductory Biochemistry .3-4ZO 201 General Zoology 4ZO 421 Principles of Physiology 07'Z0 414 Cell Biology or80 421 Plant Physiology 3—429-32Supporting CoursesCH 101/121 General Chemistry I 4CH 107/127 Principles of Chemistry 4MA 131 Analytic Geometry & Calculus A orMA 121 Elements of Calculus 4MA 231 Analytic Geometry & Calculus B orST 311 Introduction to Statistics .. 3MEA101/110 Geology I: Physical .. 4PY 211 College Physics I .. 4FY 212 College Physics II .. 4Earth Science Elective 3
30Chemistry (60-62)Specialization Course?CH 101/121 General Chemistry I 4CH 107/127 Principles of Chemistry 4CH 221 Organic Chemistry I .. i 4CH 223 Organic Chemistry II 4CH 315 Quantitative Analysis 4CH 331 Intro. Physical Chemistry 4CH 401 Systematic Inorganic Chemistry orBCH 451 Introductory Biochemistry 2-3

26-27Supporting CoursesBS 100 General Biology 4MA 141 Analytic Geometry & Calc. I .......MA 241 Analytic Geometry and Gale. II . . .MA 242 Analytic Geometry & Calc. III .....MEA 101/110 Geology I: PhysicalPY 205 Physics for Engrs. & Sci. IPY 208 Physics for Engrs. & Sci. 11Biological Science ElectiveEarth Science Elective 334-35
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Earth Sciences (59-61)SpecializationMEA 101/110 Geology I: Physical 4MEA 102/111 Geology 11: Historical 4MEA 130 Intro. to Weather & Climate orMEA 311 Physical Climatology 3MEA 200 Introduction to Oceanography .. . 3MEA 330 Environmental Geology . . 3MEA 331 Optical Mineralogy . . 2MEA 451 Structural Geology .. 4FY 223 Astronomy ........................... . . . 3Earth Science Elective .................................................................. 329Summing CoursesBS 100 General Biology 4CH 101/121 General Chemistry I ............. . .. 4CH 107/127 Principles of Chemistry 4MA 131 Analytic Geometry & Gale. A andMA 231 Analytic Geometry & Calc. B. orMA 141 Analytic Geometry & Calc. I andMA 241 Analytic Geometry & Cale. II 7-8PY 211 College Physics I ... 4FY 212 College Physics II ... 4Biological Science Elective 3—43032Physics (61-63)Specialization CoursesPY 201 University Physics I andFY 202 University Physics II orPY 205 Physics for Engrs. & Scientists I andFY 208 Physics for Engrs. & Scientists II . . .. 8FY 223 Astronomy 3FY 203 University Physics III orPY 407 Intro. to Modern Physics 3-4Physics Electives2 10
24-25Supporting CoursesBS 100 General Biology 4CH 101/121 General Chemistry ICH 107/127 Principles of Chemistry ..MA 141 Analytic Geometry & Calc. I ..MA 241 Analytic Geometry & Calc. II .MA 242 Analytic Geometry & Calc. III ..MA 341 Applied Differential Equations .MEA 101/110 Geology 1: PhysicalBiological Science ElectiveEarth Science Elective 3

Professional Studies (29 semester hours)ECI 451 Improved Reading in Secondary SchoolsELP 344 School and SocietyEMS 203 Introduction to Teaching Mathematics and ScienceEMS 475 Methods of Teaching Science"EMS 476 Student Teaching in Science3 .. ,.EMS 477 Instructional Materials in ScienceEMS 495 Senior Seminar in Mathematics & Science Education .PSY 304 Educational Psychology .PSY 476 Psychology of Adolescent Development WWNNQWWWN
29

Minimum Hours Required for Graduation 130
IThe humanities and social science electives must be chosen from the university's official list of courses. Many courses inphilosophy, religion, literature, fine arts, history. and foreign language are approved humanities courses. Many coursesin economics, sociology. anthropology, political science, psychology, and geography are approved social science courses.Specified courses in other areas such as communication, education. design. and multidisciplinary studies also areapproved as humanities or social sciences. Students are encouraged to select courses in this curriculum area so that eachof these areas is represented: economics, governmental systems, social systems. and fine arts.2PY 411. 413, 414, and 452 are recommended.”These courses are taken together as a block and completed prior to student teaching. Student teaching is full-time forten weeks in the fall semester.
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MIDDLE GRADES EDUCATION
Associate Professor C. L. Harper, Coordinator
Associate Professors: J. F. Arnold. R. J. Pritchard; Professors: P. L. Marshall, C. A. Pope
The Middle Grades Education program seeks to prepare teachers who can effectivelyinstruct adolescents and be responsive to their unique needs, interests, and abilities. Grad-uates earn certification for teaching in grades 6—9 in two subject disciplines: language artsand social studies. Students specializing in middle grades mathematics/science areenrolled in and advised by the Department of Mathematics and Science Education.

LANGUAGE ARTS AND SOCIAL STUDIES EDUCATION—DUAL CONCENTRATION (6-9 Certification)
REQUIREMENTSGeneral Studies (50 semester hours) CreditsEnglish and Communication CoursesENG 111 Composition and Rhetoric 3ENG 112 Composition and Reading ....... .. 3Communication Elective .................................................................................. 39Nalural Sciences CoursesTwo courses of laboratory science .......................................................................... 8Mathematics CoursesOne mathematics course and an elective from mathematics, computer science or statisticsbut excluding MA 101 and MA 111 ........................................................................ 6Humanities and Social Science CoursesHI 205 Western Civilization Since 1400 orHI 233 The World in the 20th Century .................................................................... 3HI 251 Early American History orH1 252 Modern American History ........................................................................ 3American Literature Electives ............. 6Anthropology or Sociology Elective ........... .. 3Economics Elective .. 3Political Science Elective .................................................................................. 321

Physical Education CoursesPE 100 Health and Physical Fitness 1PE 280 Emergency Medical Care and First Aid orPE 285 Personal Health ................................................................................. 2Three one-credit PE electives .............................................................................. 36
Free Electives-(9 semester hours)Professional Education (40 semester hours)ECI 102 Orientation to Middle Grades EducationECI 205 Introduction to Teaching Humanities and Social Sciences .......ECI 306 Middle Years ReadingECI 309 Teaching in the Middle YearsECI 415 The Arts and Adolescence .....................................ECI 416 Teaching Exceptional Students in the Mainstreamed Classroom ........ECI 430 Methods & Materials for Teaching Language Arts in the Middle Grades ..ECI 435 Methods & Materials for Teaching Social Studies in the Middle Grades ...ECI 454 Student Teaching in English/Language ArtsECI 464 Student Teaching in Social Studies ......................ELP 344 School and Society .................................PSY 304 Educational Psychology ..PSY 476 Psychology of Adolescent Development .......................................................... wwwhbdzhwwwwwoE
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Teaching Concentrations (30 semester hours)Language ArtsECI 307 Teaching Writing Across the Curriculum 3ECI(ENG) 405 Literature for Adolescents 3ENG 262 English Literature 11 3ENG 322 Advanced Composition and Rhetoric orENG 324 Modern English 3Literature Elective ....................................................................................... 3Under General Studies and Professibnal EducationE01 306 Middle Years Reading 3American Literature courses 6Communication Elective .......................................................... 3Social StudiesGEO 200 Principles of Teaching Geography 3HI 275 Introduction to History of South and East Africa orHI 276 Introduction to History of West Africa 3H1364 History of North Carolina .. .. . .. 3EC Elective 3HI Elective 3Under General StudiesHI 205 West. Civ. Since 1400 orHI 233 The World in the 20th Century ............................................ 3HI 251 Early American History orHI 252 Modern American History . . .Anthropology or Sociology Elective .Political Science Elective .......................................................... 3Minimum Hours Required for Graduation 129Note: Students should consult the Department of Curriculum and Instruction for detailed information as to whichcourses will satisfy program requirements.
MATHEMATICS AND SCIENCE EDUCATION—DUAL CONCENTRATION(Grades 6-9 Certification)
Coordinator: J. R. Kolb
REQUIREMENTSGeneral Studies (43 semester hours) CreditsEnglish and Communication CoursesENG 111 Composition and RhetoricENG 112 Composition and Reading ..Communication Elective
Humanities and Social Sciences Courses'History Elective 3Humanities Electives 6Literature Elective .. 3Social Science Electives 92—1Physical Education and Free ElectivesPE 100 Health and Physical Fitness i. 1Physical Education Electives 3Free Electives

13Teaching Major (46-48 semester hours)BS 100 General BiologyCH 101/121 General Chemistry I .. .. ..CH 107/127 Principles of Chemistry 4CSC 101 Introduction to Programming orCSC 200 Introduction to Computers & Their Uses 3MA 114 Introduction to Finite Mathematics & Applications 3MA 131 Analytic Geometry & Gale. A andMA 231 Analytic Geometry KL Calc. B orMA 141 Analytic Geometry Calc. I andMA 241 Analytic Geometry & Calc. II 7-8
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MA 225 Structure of the Real Number System 07MA 403 Introduction to Modern Algebra 3MA 408 Foundations of Euclidean GeometryMEA 101 Geology 1: PhysicalMEA 110 Geology I Laboratory 1Statistics Elective orMA 105 Mathematics of Finance 3FY 221 College Physics 5Life Science Elective 34446-48
Professional Studies (39 semester hours)ECI 306 Middle Years Reading 3ECI 309 Teaching in the Middle Years .E01 415 Arts and AdolescenceELP 344 School and SocietyEMS 203 Introduction to Teaching Mathematics and ScienceEMS 470 Methods and Materials for Teaching Mathematics2 ...EMS 471 Student Teaching in Mathematics2EMS 474 Teaching Mathematics Topics in the Middle Years2EMS 475 Methods of Teaching Science2EMS 476 Student Teaching in Science2 4PE 280 Emergency Medical Care and First Aid orPE 285 Personal Health 2PSY 304 Educational Psychology 3PSY 476 Psychology of Adolescent Development 339
Minimum Hours Required for Graduation 128
'The humanities and social science electives mustbechosen from the university's official list of_courses Many courses inphilosophy, religion. literature, fine arts, history, and foreign language are approved humanities courses. Many coursesin economics, sociology, anthropology, political science. psychology, and geography are ap roved social science courses.Specified courses in other areas such as communication, education. design, and multi isciplinary studies also areapproved as humanities or social sciences. Students are encouraged to select courses in this curriculum area so that each0 these areas is represented: economics. governmental systems, social systems. and fine arts.2These courses are taken together as a block and completed prior to student teaching. Student teaching is full-time forten weeks in the fall semester.
MATHEMATICS EDUCATION CURRICULUM (Grades 6-9 Certification)
Coordinator: K. S. Norwood
REQUIREMENTSGeneral Studies (54 semester hours) CreditsEnglish and Communication CoursesENG 111 Composition and RhetoricENG 112 Composition and ReadingCommunication Elective ....................................................
Humanities and Social Sciences Com-ses'History Elective ..........................................................................................Humanities Electives .Literature Elective ...... .. .Social Science Electives ...................................................................................
Science CoursesPhysical Science? .......Natural Science Electivea 448
Physihal Education and Free ElectivesPE 100 Health and Physical FitnessPhysical Education ElectivesFree Electives ..........................................................................................
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Teaching Major (36 semester hours)E 115 Introduction to Computing Environments 1CSC 110 Introduction to Programming . 3CSC 200 Introduction to Computers and Their Uses . 3MA 105 Mathematics of Finance ...................... .. ................... 3MA 114 Introduction to Finite Mathematics with Applica ions 3MA 141 Analytic Geometry & Calc. I .. 4MA 241 Analytic Geometry & Calc. II 4MA 225 Structure of the Real Number System orMA 403 Introduction to Modern Algebra 3MA 408 Foundations of Euclidean Geometry . 3MA 433 History of Mathematics 3PHI 201 Logic 3Statistics Elective ........................................................................................ 336
Professional Studies (39 semester hours)ECI 306 Middle Years Reading 3ECI 309 Teaching in the Middle Years ...................... 3ECI 415 The Arts and Adolescence .,.. 2ELP 344 School and Society ............................... 3EMS 101 Orientation to Mathematics and Science Education . 0EMS 203 Introduction to Teaching Mathematics and Science . 3EMS 470 Methods & Materials for Teaching Mathematics . . .................. 3EMS 471 Student Teaching in Mathematics‘ ................................ 8EMS 474 Teaching Mathematics Topics in the Middle Grades .................. 3EMS 480 Teaching Mathematics with Microcomputers .................................................... 3PE 280 Emergency Medical Care and First Aid orPE 285 Personal Health 2PSY 304 Educational Psychology . 3PSY 476 Psychology of Adolescent Development .......................................................... 339
Minimum Hours Required for Graduation .................................................................... 129
‘The humanities and social science electives must be chosen from the university’s official list of courses. Many courses inphilosophy. religion, literature, fine arts, history. and foreign language are approved humanities courses. Many coursesin economics, sociology. anthropology, political sciencepsychology, and geography are approved social science courses.Specified courses in other areas such as communication. education, design, and multidisciplinary studies also areapproved as humanities or social sciences. Students are encouraged to select courses in this curriculum area so that each0 these areas is represented: economics, governmental systems, social systems. and fine arts,2Physical Science must be a course in either chemistry or physics, with a laboratory.“III/Igy be a course in either biological science, physical sciences, or marine. earth and atmospheric sciences, with aa oratory.‘The courses are taken together as a block and completed prior to student teaching. Student teaching is full time for tenweeks during the fall semester.
SCIENCE EDUCATION CURRICULUM(Grades 6-9 Certification)
Coordinator: J. C. Park
REQUIREMENTSGeneral Studies (53-54 semester hours) CredztsEnglish and Communication CoursesENG 111 Composition and Rhetoric ...................................................................... 3ENG 112 Composition and Reading . ............................................ 3Communication Elective ................................................................................ 39
Humanities and Social Sciences CoursesLiterature Elective ....................................................................................... 3History Elective ......................................................... 3Humanities Electives .. .................................................. 9Social Science Electives ................................................................................... 9in?Mathematics CoursesMA 121 Elements of Calculus orMA 131 Analytic Geometry and Calculus A ............................................................... 4MA 231 Analytic Geometry and Calculus B orST 311 Introduction to Statistics ....................................................................... 3 47 8
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Physical Education and Free ElectivesPE 100 Health and Physical FitnessPhysical Education Electives ......... ..Free Electives 913Teaching Major (38 semester hours)BO 200 Plant LifeBS 100 General BiologyCH 101/121 General Chemistry ICH 107/127 Principles of Chemistry .........MEA 101/110 Geology I: PhysicalZ0 201 General ZoologyEarth Science ElectivePY 211 College Physics I andFY 212 College Physics II orPY 221 College Physics andPhysics Elective 8Science Elective

wbikhbikh

glow
Professional Studies (38 semester hours)ECI 306 Middle Years ReadingECI 309 Teaching in the Middle YearsECI 415 Arts and AdolescenceELP 344 School and SocietyEMS 203 Introduction to Teaching Mathematics and ScienceEMS 475 Methods of Teaching SciencezEMS 476 Student Teaching in Science2EMS 477 Instructional Materials in Science2EMS 495 Senior Seminar in Mathematics and Science Education ........PE 280 Emergency Medical Care and First Aid 07'PE 285 Personal Health 2PSY 304 Educational Psychology .. 3PSY 476 Psychology of Adolescent Development .......................................................... 337
Minimum Hours for Graduation 128
'The humanities and social science electives mustbe chosen from the university‘s official list ofcourses. Many courses inphilosophy. religion. literature, fine arts, history, and foreign language are approved humanities courses. Many coursesin economics. sociology, anthropology, political science, psychology, and geography are approved social science courses.Specified courses in other areas such as communication. education. design, and multidisciplinary studies also areapproved as humanities or social sciences. Students are encouraged to select courses in this curriculum area so that each0 these areas is represented: economics, governmental systems, soc1al systems. and fine arts.2These courses are taken together as a block and completed prior to student teaching. Student teaching is full time forten weeks during the fall semester only.

PSYCHOLOGY
Poe Hall (Room 640)
Professor D. W. Martin, Head of the Department and Coordinator ofAdvising
Alumni Distinguished Undergraduate Professors: K. W. Klein, D. H. Mershon, S. S. Snyder
Professors:J. W. Cunningham. D. W. Drewes, ’I‘. E. LeVere, .I.,W. Kalat, D. H. Mershon. S, E. Newman, F. J. Smith. P, W.Thayer, B. W. Westbrook; Adjunct Professors: J. L. Howard, W. Tornow; Professors Emeriti: K. L. Barkley. H. M.Corter, J. C. Johnson, H. G. Miller; Associate Professors: L. E. Baker»Ward, R. W. Barnes-Nacoste, W. P. Erchul. D. 0,Gray. A. G. Halberstadt. T. M. Hess, P. F. Horan. K. W. Klein, J. E. R. Luginbuhl, S. B. Pond, S. S. Snyder, N. W.Walker; Adjunct Associate Professors: B. F. Corder, A. D. Hall; Associate Professors Emeriti:J. L. Cole, M. H. Pitts, R.F. Rawls; Assistant Professors: C. C. Brookins, S. A. Converse. M. E. Haskett, M. A. Wilson, M. S. Wogalter;AdjunctAssistant Professors: M. Y. Bingham, B. H. Bieth, B. A. Braddy-Burrus, J. W. Fleenor. C. L. Kronberg, B. H. Rogers:Associate Members ofthe Faculty: C. D. Korte (Multidisciplinary Studies), R. G. Pearson (Industrial Engineering). J. L.Wasik (Statistics)

Psychology is one of the basic university disciplines. Mastery of some of the knowledge inpsychology is necessary to practitioners in education, health, social service, social sciencesand managerial professions. Students holding the bachelor’s degree in psychology andwishing to apply their psychological studies in a professional capacity generally continue
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their education in a graduate program such as applied or experimental psychology, or insuch fields as law, medicine, business, social work and a variety of other fields. Students inpsychology may also choose to enter business or government, often without further trainingbeyond the bachelor’s degree. There are currently two different programs for undergradu-ate majors in psychology: the General Option (PSY), and the Human Resource Develop-ment Option (HRD). Each program emphasizes different aspects of the study of psychology. The following sections provide separate descriptions of these programs and theircurrent requirements.Within each of the options, there are honors tracks which provide special curricula and anopportunity for work with faculty on research projects. Students must have completed aminimum of 45 semester hours of course work (at least 15 at NCSU) and have a grade pointaverage of 3.25 or better to be considered for admission to an honors program. More detailsas to admission and requirements are available from the Psychology Department.All undergraduate majors are members of the Psychology Club, which provides anumber of enrichment activities, including sponsorship 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, whichprovides enrichment to the program.
PSYCHOLOGY: GENERAL OPTION
The General Option is oriented toward the student who wants a broad understanding ofthe types of problems with which psychology is concerned and the ways in which psycholo—gists approach and attempt to solve these problems. Curriculum requirements in theGeneral Option are sufficiently flexible for students to concentrate, if they wish, in anotherarea of study as well as psychology, and thereby prepare themselves for a variety of careersor professional programs. By wise choice of elective courses, a student can prepare formedical, legal, business, or education graduate training, while at the same time acquiring abasic background in the social sciences.

REQUIREMENTSMajor Field of Study CreditsPSY200 IntroductiontoPsychology ................................ i i i. i i iPSY (ST) 240 Intro. Research Methods] . ...... .i iPSY (ST) 241 Intro. Research Methods I Lab 1.11PSY (ST) 242 Intro. Research Methods 11 .......PSY (ST) 243 Intro. Research Methods ll Lab .......................Two Courses from Group 1. .....................PSY 300 PerceptionPSY 310 Learning and MotivationPSY 320 Cognitive ProcessesPSY 330 Biological PsychologyPSY 505 History and Systems of PsychologyThree courses (one each from three different sets in Group 2) . . .i i ...i i . m ...... . 9PSY 307 or 340 Industrial Psychology or ErgonomicsPSY 376. 475 or 476 Developmental PsychologyPSY 370 or 470 Personality and Abnormal PsychologyPSY 411 or 412 Social or Applied PsychologyPSY 435 Introduction to Psychological MeasurementPSYElectives ..................................................... .. 6

mmwaww

English Courses.ENG111,112 EnglishComposition ................. . .. i H i. i i. i i 6ENG331,332 or333;orCOM110,112,201,or202 ......... i. . i . .i ‘39Mathematics Courses:Two mathematics courses(notMA 101 or 109) ................................................. 6-7Onecomputersciencecourse .. . . .. .. ............... .. .. . . .i 23810
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and Social Science Courses:Two literature courses 6Three history or social science courses 9PHI201.311. 332. 335 or 340 3One other philosophy course 321
Natural Science Courses:BS 100 or 105 4Two natural science courses (at least one with lab) 6-710-11
Restricted Electives:F‘ive courses in an approved grouping related to student’s future plans 15Free Electives:To meet minimum total hours required for graduation 21-24
Physical Education:PE 100 Health & Physical Fitness 1Three courses 3
Minimum Hours Required for Graduation 124Students should consult the Psychology Department for detailed information as to which courses will satisfy mathemat-ics, natural science, literature and social science requirements.
Required PSY—Group 1: two courses from PSY 300, 310. 320, 330, 505Required PSY—Group 2: one course from any three setsPSY 307 or 340PSY 376. 475 or 476PSY 370 or 470PSY 411 or 412PSY 436
MINOR IN COGNITIVE SCIENCE
The Departments of Psychology and of Philosophy and Religion offer an interdiscipli-nary minor in cognitive science. The minor provides a general introduction to contempor-ary interdisciplinary research within the framework of the “computer model” mind, andoffers the student the opportunity for in-depth study of selected topics such as the nature ofhuman information processing, the acquisition and use of language, and machineintelligence.To complete the minor, 15 hours are required, distributed as follows: PSY 320 (CognitiveProcesses); PSY 340 (Ergonomics) or PSY 545 (Human Information Processing); PHI 331(Philosophy of Language); PHI 332 (Philosophy of Psychology): PHI (PSY) 425/525 (Intro-duction to Cognitive Science).

MINOR IN PSYCHOLOGY
The Psychology Department offers a minor in psychology to majors in any field exceptpsychology. To complete the minor, eighteen hours of courses are required, six of thesehours in the basic science of psychology, and nine in the applied aspects ofpsychology. PSY200 is a required prerequisite. All must be passed with a grade of “C” or better.

PSYCHOLOGY: HUMAN RESOURCE DEVELOPMENT OPTION
The Human Resource Development (HRD) Option is designed to provide a groundwork ofskills and experience for students who wish to enter human service careers with a B.A.degree. With appropriate curriculum modifications, the program can also provide a soundbackground 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 advisors in order to plan anappropriate course of study.The HRD Option focuses on enabling students to gain direct experience in the areas inwhich they would like to work. HRD students devote a semester to learning principles andskills related to working with human problems, and subsequently each HRD student
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spends a semester working part—time or full-time in a job related to his/her own area ofinterest. The HRD Option accepts amaximum of 20 students each year. Interested studentscan apply for admissions to HRD during their sophomore or junior year. Further informa-tion and application forms are available in the Psychology Department office.
REQUIREMENTSMajor Field of Study CreditsPSY 200 Introduction to Psychology 3PSY (ST) 240 Intro. Research MethodsI 3PSY (ST) 241 Intro. Research Methods I Lab 1. 3PSY (ST) 242 Intro. Research Methods 11 ..... .PSY (ST) 243 Intro. Research Methods II Lab . 2PSY 210 Applied Psychology orPSY 412 Applied Psychological Research 3PSY 350 HRD Skills ................... 3PSY 495 HRD Practicum .6»11PSY 499 Individual Study in Psychology 4PSY Electives 937-42
English Courses:ENG 111, 112 English Composition 6COM 112 and one of ENG 331. 332. 333. COM 110, 201, or 202 612
Mathematics Courses:Two mathematics courses (not MA 101 or 109) 6-7One computer science course 2-38-10Humanities and Social Science Courses:Two literature courses 6Three history or social science courses . .. ,PHI 201, 311. 332. 335 or 340 ... 3One other philosophy course 321
Natural Science Courses:BS 100 or 105 4Two natural science courses (at least one with lab) 6-710-11Restricted Electives:Three courses in an approved grouping related to student's future plansFree Electives:As needed to meet minimum hours required for graduation 15 21Physical Education:PE 100 Health Physical Fitness 1Three courses 34
Minimum Hours Required for Graduation 124
Students should consult the Psychology Department for detailed information as to which courses will satisfy mathemat-ics, natural science, literature and social science requirements.

FRESHMAN YEARFall Semester Credits Spring Semester CreditsBS 100 or 105 General Biology 4 ENG 112 Composition & Reading ................ 3ENG 111 Composition & Rhetoric 3 History or Social Science 3PSY 200 Intro. to Psychology .............. 3 Natural Science 3-4PE 100 Health and Physical Fitness 1 PhilosophyMathematics 4 Free Elective 315 Physical Education Elective 116-17
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SOPHOMORE YEARFull S1 nu all r ('n (IiLs Sprnir/ Slmflxtzr CreditsPSY 2“) Intro Behavmral Research I I II I 3 PSY 242 Intro BehaVioraI Research II ...... 3I’SY 24] Intro Behav oral Res I Lab I. .I 1 PSY 243 Intro Behaworal Res II Lab I 2IIisturv or Socml Science I .. . I I 21 Computer Selence I I .I I I 2 3Literature I I .I . ’3 Historv or $0021] SCience II I .I . . . I . I 3Mathematics ........ I 214 Natural Science . .. I IIII..I.I.34I‘liysiczil Ediicziti in Rio '1 ve I . I II 1 Philosophy IIIIII '311 1,) PhySical Education Elective 111.19
JUNIOR YEARFull \(nn shr t'nrlits Spring Smiirsar CreditsCOM 112 Interpersonal ('ommun cation . . . I 3 PSY 495 HRD Practicum IIIIIIIIIIIIIIIIII 3 8PSY 210 Applied Psicholom oi PSY 499 IndiVidual Studiin Psycholog) .. . 4PS1 112 App ied Psychology Research I . . I I 3 PSY Electiie . 3PSY350 HRDSklIs I I 3 FreeEIective I.I.I.I..I.36PSY 195 HRI) I’rzict (um I 3 16 8Restricted Electiie . 3 1Free Electiie I18SENIOR YEARFull Si mush r Cruiits Sprinq Sr nustcr CreditsLiterature . .. . .I I I 3 PS1 Elective IIIIIIIIIIIIIIIIIIIIIIII I I. 3PSY Elective I I I . 3 Restricted Electiie IIIIIIIIII 3Restricted Electiie . . IIIIIIIIII 3 Communication or Technical WritingIIIIIIIIIII 3F‘rccEcctne II . I b FreeElectives I I . . II I I3615 12 15Minimum Hours Required for Graduation .. 12-1

SOCIAL STUDIES TEACHER EDUCATION
Associate Professor R. C. Brisson, Coordinator ofAdm'sirzg (Sociology)
Associate Professor J. A. Mulholland, Coordinator ofAdz'ising (History)
Professor .1. P. Mastro, Coordinator ofAdz‘ising (Political Science)

Students desiring to become secondary social studies teachers in grades 9-12 will beenrolled in the College of Humanities and Social Sciences. Curriculum requirements forthe teacher education options can be found under “History.” “Political Science and PublicAdministration,” and “Sociology and Anthropology" in that college’s section. Studentsdesiring to become social studies teachers in grades 6 9 will be enrolled in the College ofEducation and Psychology.

SPANISH TEACHER EDUCATION
Assistant Professor L. Salstad, Coordinator ofAdvising

Students desiring to become teachers of Spanish will be enrolled in the College ofHumanities and Social Sciences. The curriculum requirements for the teacher educationoption in Spanish can be found under “Foreign Languages and Literatures” in that college’ssection.
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TECHNOLOGY EDUCATION
Poe Hall (Room 502)
Associate Professor R. E. Peterson, Coordinator of Advising
Assoctate Professors. W. W. DeLuca, W. J. Haynie, III, R. E. Wenig.
Technology education is a curriculum that studies the materials, processes, and productsof technology and industry. Students learn safe and efficient use of tools. machines, and thecharacteristics of materials in various technology education labs. Products are designedand constructed and systems of efficiently organized work are studied. Practical skills andan understanding of the contributions and impacts of technology in society are developed.The Technology Education curriculum provides a general technical background for avariety of employment opportunities including certification as a teacher for industrial artsand technology programs in middle and high schools and a non certification option for thosewho seek entry into business and industry. A minor in technology education is available.

TECHNOLOGY EDUCATION CURRICULUM
FRESHMAN YEARFall Semester Credits Spring Semester CrtditsENG 111 CompOSition and Rhetoric .............. 3 CSC 200 Intro. to Computers ............. . 3EOE 101 Introduction to Occupational Ed. ....... 1 ENG 112 Composition and Reading . .......... 3CC 120 Foundations of Graphic Comm............ 3 H1341 Technology in History .................... 3TED 115 Wood Processing .................. 3 TED 122 Metal Technology ..................... 3Math Elective ........ . .................. 3 Physical Education Elective .. ................ . 1Physical Education Elective ..................... 1 Restricted Elective‘ .......................... 314 16SOPHOMORE YEARFall Semester Credits Spring Semester CreditsEOE 207 Intro. to Teach Occ. Ed. ............... 3 TED 221 Construction Technology .............. 3CC 200 Applied Computer Aided Drawmg .... .. 3 TED 246 Graphic Arts Technology ............. 3Chemistry Elective ............................. 4 Physical Education Elective ................... 1Literature Elective ............................... 3 Physics Elective .................................. 4Physical Education Elective ...................... 1 Restricted Elective‘ . 3Restricted Elective‘ .............................. 3 Restricted Elective“ . 317 17JUNIOR YEARFall Semester CrediLs Spring Semester CrtrlilsELP 344 School and Society .................. 3 PSY 376 Developmental Psychology. orPSY 304 Educational Psychology ... . ... .. ... 3 PSY 476 Psychology of Adolescent Development ., 3TED 359 Electrical Technology I . ......,. .. . 3 TED 360 Electrical Technology 11 ............. 3Free Elective .................................... 3 TED 384 Computer ApplicationsinIndustry ..... 3Restricted Elective" .............................. 3 Communication Elective . 3Restricted Elective‘ .............................. 3 Restricted Elective‘ . ... .. . . . .. ..... .18 Restricted Elective‘ . ........................ 318
SENIOR YEARFall Semester CTCIITL‘: Spring Semester CreditsECI 451 Improving Reading in the Sec. Schools ... 2 EOE 452 Lab Planning in Technology Ed . .... 3EOE 456 Curriculum and Methods in Tech. Ed. .. 3 EOE 457 Student Teaching in Technology Ed. . . 8TED 430 Manufacturing Technology .. ...... ... 3 EOE 495 Senior Seminar in Technology Ed .. ... 3TED 476 Transportation Technology ............ 3Free Elective ............................... 3 MFree Elective ................................. 3 Minimum Hours Required for Graduation _____ 13117 (128 in some options)

‘Restricted Electives must be selected from an approved concentration of courses in either Communications, Economics.or Multidiciplinary Studies. See your adVisor for additional information.
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TECHNOLOGY EDUCATION, Non-Certification Option
FRESHMAN YEARFall Semester Credits Spring Semester CreditsENG 111 Composition and Rhetoric 3 ENG 112 Composition and Reading 3CC 120 Foundations of Graphic Comm. .. 3 H1341 Technology in History 3TED 115 Wood Processing .. 3 TED 122 Metal Technology ,. 3Education Elective .. 3 Math Elective .. 3Math Elective 3 Free Elective 3PE 100 Health and Physical Fitness 1 Physical Education Elective 116 16SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCSC 200 introduction to Computers and EC 201 Intro. to Economics ...................... 3Their Uses 3 TED 221 Construction Technology .. .. 3CC 200 Applied Computer Aided Drawing . .. .. 3 TED 246 Graphic Arts Technology . . . 3Chemistry Elective .. 4 Communications (Humanities) Elective . 3Humanities/Social Science Elective .. 3 Physical Education Elective .. 1Literature Elective 3 Physics Elective 4Physical Education Elective 1 fi17JUNIOR YEARFall Semester Credits Spring Semester CreditsBUS 360 Marketing Methods 3 EC 310 Managerial Economics .................. 3PS 201 Introduction to American Government or TED 360 Electrical Technology 11 .. 3PSY 304 Educational Psychology 3 TED 384 Computer Applications in Industry .. 3TED 359 Electrical Technology I . . 3 Communication Elective .................... .. 3Advised Technical Elective .. 3 Psychology Elective .. 3Science Elective .. 3 Free Elective .................................... 3Free Elective 3_ 1818SENIOR YEARFall Semester Credits Spring Semester CreditsELP 344 School & Society ....................... 3 EOE 307 Field Work in OccupationalTED 430 Manufacturing Technology 3 Education 6TED 476 Transportation Technology: EOE 452 Technology Education 3Energy and Power 3 EOE 495 Senior Seminar in TechnologyAdvised Technical Elective .. 3 Education 3Free Elective 3 _1215 Minimum Hours Required for Graduation ....... 129

MINOR IN TECHNOLOGY EDUCATION
The Technology Education minor provides students a blend of cognitive and psychomotorexperiences that enhance the understanding of technology and allow development of fun-damental skills in selected technical areas. Each student will select courses with the aid ofan advisor from the Technology Education faculty. The minor requires a Graphic Com-munications course, fundamentals courses, and applications courses. The minor optionallows students to pursue professional interests within an area of technology.
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COLLEGE OF ENGINEERING
Page Hall (Rooms 118 and 120)
W. L. Meier, Jr., Dean
T. H. Glisson, Associate Dean for Academic Affairs
W. E. Isler, Associate Dean for Research Programs
R. M. Turner, Assistant Dean for Student Services
H. Winston, Assistant Dean for Academic Affairs
Students who seek a challenging technical career in research and development, design,construction, production, maintenance, technical sales, management, teaching, or othercareers requiring a methodical, creative solution of problems, should consider an engineer-ing or computer science education. At NCSU, the College of Engineering has a distinguished and internationally recognized faculty. The faculty, together with the curricula ofthe undergraduate and graduate programs, offer an opportunity for ambitious students tobecome the leaders and prime movers of our increasingly technological world. Because ofthe great influence of science and technology on our everyday lives, today’s engineer andcomputer scientist must be acutely aware of. and responsible for, the impact that his or hercreations may have on society. In addition to safety, aesthetics, economics, and energy,today’s technologist must consider environmental, sociological, and other “human concern"costs.The college’s 29,000 graduates may be found in widely diversified careers throughout theworld. Most are practicing in the engineering profession, but because their education hasequipped them well to deal with problems in a wide variety of fields, many College ofEngineering graduates have become corporate presidents, leaders in government, lawyers,and medical doctors, to name a few.The College of Engineering is organized into ten departments: Biological and Agricultural, Chemical, Civil. Electrical and Computer, Industrial, Materials Science and Engineering, Mechanical and Aerospace, Nuclear, and Textile Engineering and Science; and theDepartment of Computer Science. Sixteen undergraduate degree programs are offered inthese ten departments. In addition, a degree program in Engineering is offered by specialarrangement to the very few students who can clearly demonstrate the need for an individ—ualized program of study. All departments also offer advanced studies leading to profes-sional degrees, master’s degrees and the Doctor of Philosophy degree. (See listing ofgraduate degrees offered.)The College of Engineering requests and receives accreditation from the EngineeringAccreditation Commission of the Accrediting Board for Engineering and Technology(ABET) for twelve of its undergraduate engineering degree programs. The program incomputer science is accredited by The Computer Science Accreditation Commission(CSAC) of the Computing Sciences Accreditation Board (CSAB). Accreditation insuresthat these programs satisfy requirements for acceptance by these nationally recognizedagencies. All curricula and programs are designed to maintain the college’s national andinternational reputation while meeting the needs of the people and industries of the stateand region through effective instruction, competent research, and the development of newand meaningful contributions to scientific knowledge.A Career Planning and Placement Center is maintained by the University to assistcontinuing students and graduating students to achieve their career goals.

UNDERGRADUATE CURRICULA AND DEGREES
Entering students receive assistance in planning an appropriate program of study andhave available continued guidance from academic advisors throughout their academiccareers. Beginning freshmen are enrolled in the Engineering Undesignated program forone to two years. After successfully completing Engineering Undesignated requirements.
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a student may be admitted to a specific department. In order to be eligible to apply foradmission into a degree program, Engineering Undesignated students must successfullycomplete at least 28 credit hours, including the following courses: MA 141 and MA 241; PY205; ENG 111; E 115; CH 101. and one of either CH 107 0r CSC 110/112.Prerequisite requirement for all engineering courses Before a student in the College of Engineering may enroll in a 200 or higher level engineering course, the student musthave earned a grade of“C" or higher in ENG 111, MA141, MA 241, PY 205, and CH 101, andthe student must have successfully completed E 115, and one of either CH 107, CSC 110, orCSC 112.Bachelor of Science The baccalaureate program provides preparation for entry intoindustry, government, business or private practice as well as graduate school. Graduateswith a BS degree in Engineering or Computer Science may be engaged in design develop-ment. production, construction, sales, maintenance, or the planning, operation or management of industrial units.The undergraduate curricula offer programs of study leading to bachelor’s degrees inaerospace engineering, biological and agricultural engineering, chemical engineering,civil engineering, civil engineering construction option, construction management, computer engineering, computer science, electrical engineering, engineering, environmentalengineering, industrial engineering, industrial engineering furniture manufacturingoption, materials science and engineering, mechanical engineering, nuclear engineering,and textile engineering. Graduation requirements include completion of one of the sixteencurricula with an overall grade point average of 2.0 and a grade point average of 2.0 in themajor courses. The total number of required credits ranges from 120 to 135 semester hours.
ENGINEERING SCHOLARS PROGRAM
The Engineering Scholars Program has as its goal the promotion of research andacademic careers in engineering and computer science. Under the sponsorship of theCollege of Engineering, in cooperation with the Division of Student Affairs, scholars beginby living together and participating in special educational seminars, cultural enrichmentactivities, and special scholars’ sections in some courses. In the sophomore year, Engineer—ing Scholars may begin research apprenticeships with faculty members throughout theCollege of Engineering. Additional information may be obtained by contacting departmen-tal program representatives.

DOUBLE DEGREE PROGRAMS
NCSU students may wish to earn Bachelor of Science degrees in two fields of engineeringor in computer science and an engineering field. When the two courses of study are plannedearly and carefully, a number of courses can simultaneously satisfy requirements in bothdegrees. Humanities, social science, physics, mathematics, chemistry, English and physi-cal education sequences are common to most curricula. In addition, required courses in onecurriculum can sometimes be used as electives in another field. A well-planned doubledegree program can be completed in five years. Students interested in such a programshould consult the Assistant Dean for Student Services.Other students may wish to combine a Bachelor of Science in Engineering or ComputerScience with a Bachelor of Science or Bachelor of Arts degree in another college or school atNCSU. Here also, a number of courses required for one degree may satisfy requirementsfor a second degree. When the two courses of study are planned early and carefully, adouble-degree program can be completed in as few as five years. Students interested insuch a program should contact the Assistant Dean for Student Services.

Benjamin Franklin Scholars Program
A limited number of freshmen in the College of Engineering are selected to participate inthe Benjamin Franklin Scholars program. In addition to their major courses, each Ben-jamin Franklin Scholar develops an individualized, five-year plan of work focused on acentral theme in the humanities and social sciences. Students completing the program
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receive a Bachelor of Science in an engineering discipline or computer science and aBachelor’s degree in multidisciplinary studies.This double-degree program provides a unique opportunity to integrate a solid base ofknowledge in technology or science with a broad philosophical perspective of the humanities. The curriculum for the double degree program has four main components: (1) a stronggeneral education, (2) specially designed interdisciplinary and problem-defining courses,(3) all technical course requirements associated with the engineering or computer sciencedegree, and (4) a thirty hour multidisciplinary concentration designed by the student inconsultation with his or her advisors. With careful planning, this program can be completed in five years.For more information, contact the Assistant Dean for Academic Affairs in the College ofEngineering (118 Page Hall), or the Assistant Dean for Undergraduate Affairs in theCollege of Humanities and Social Sciences (106 Caldwell Hall).
TRANSFER PROGRAM
Students with non engineering degrees or one or more years of academic work completedat other institutions may apply for transfer admission to the College of Engineeringthrough the University Admissions Office. Students are admitted from appropriate programs from four-year institutions, as well as junior and community colleges.Students currently attending or anticipating attendance at other institutions are advisedto contact the Assistant Dean for Student Services for information regarding admission toNCSU, credit for courses taken elsewhere, and the like.

PROFESSIONAL DEGREES IN ENGINEERING
The College of Engineering offers post-baccalaureate curricula leading to the degrees ofChemical Engineer, Civil Engineer, Electrical Engineer, Industrial Engineer, MaterialsEngineer, Mechanical Engineer, and Nuclear Engineer. These programs of study aredesigned to fit the needs of students desiring intensive specialization in a particular field, oradditional work not ordinarily covered in the normal undergraduate curricula. For furtherdetails, see “Professional Degrees.”

PURCHASE OF COMPUTERS BY COLLEGE OF ENGINEERING STUDENTS
During their first semester, new freshmen in the College enroll in a computer literarycourse, E 115, which is taught using the EOS student computing facility. Followingcompletion of E 115, it is expected that students will incorporate use of EOS workstationsinto all curricular areas, including the preparation of reports and papers in non-technicalsubjects. In either the freshman or sophomore year, most students will take a course incomputer programming and thereafter, will increasingly use computers as an engineeringtool. The College policy is that all of its students will be provided with the computingresources required to successfully complete their course of study. However, some studentsmay find that owning a computer is beneficial in terms of convenience and ready access tocomputational capability. Since different departments within the College have differentcourse and computer language requirements, the College recommends that new studentswho decide to purchase a personal computer should not do so until they have been admittedinto a degree program.

INTERNATIONAL OPPORTUNITIES
The College is actively working to provide its students with opportunities for overseaswork and study experience. In addition to the study abroad program which is available toall students at NCSU, College of Engineering students can participate in an exchangeprogram with the University de Technology de Compiegne in Compiegne, France. Alternatively, through the College of Textiles, students interested in France can participate in anexchange program at the Catholic University of Lille, France. Students interested in Japancan participate in one of several programs offered by EAGLE, the Engineering Alliancefor Global Education.
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HUMANITIES AND SOCIAL SCIENCES
Each student in the College of Engineering is required to take a minimum of 18 credithours of humanities and social science courses. All of the courses used to satisfy thehumanities and social science requirement must be taken from the College of Engineeringlist of approved courses. The courses will be distributed as designated below:1. A beginning economics course, EC 201 or ARE 212.2. A course in the history of science or the philosophy of science. Suitable courses areshown on the following list.H1321 Ancient and Medieval ScienceH1322 Rise of Modern ScienceH1341 Technology in HistoryHI(MDS) 445 History of American TechnologyH1480 History of the Scientific RevolutionHI 481 History of the Life SciencesH1 482 Darwinism in Science and SocietyMDS 301 Science and CivilizationMDS 302 Contemporary Science and Human ValuesMDS 304(495B) Ethical Dimensions of ProgressMDS 402 Peace and War in a Nuclear AgeMDS 403 Seminar in Technology and SocietyMDS 405 Technology and American CulturePHI 340 Philosophy of Science3. Two courses, at least one of which must be an advanced course. from one of thefollowing humanities groups.Communication (COM)English Language Literature (ENG)Foreign Language Literature (FL_. GRK, LAT)History (HI)Science, Technology, and Values (MDS)Philosophy (PHI)Religion (REL)4. Two courses. at least one of which must be an advanced course, from one of thefollowing social science groups.Anthropology (ANT)Economics (EC)Science, Technology, and Society (MDS)Political Science (PS)Psychology (PSY)Sociology (SOC)Note: The beginning economics course specified in (I) may be used with an advancedeconomics course to satisfy the social science requirement (A) above. Ifso, an additionalcourse must be completed and any course from the College of Engineering list ofapproved h mnan z'ties and social science courses may be usedfor this purpose. Studentsshould obtain a copy of the list from their Coordinator ofAdiiising.

COOPERATIVE EDUCATION PROGRAM
This optional program is structured so that the student will alternate semesters of studywith semesters of practical work as sophomores and juniors. The freshman and senior yearsare spent on campus, while sophomore and junior academic work is spread over a threeyear period to permit alternating academic semesters with work-experience semesters.Students earn a salary while they are in industry, and they may earn a sufficient income tofinance much of their college education. The co-op plan can be completed in five years,during which time the student receives 12 to 18 months of industrial experience.Students in all curricula in the College of Engineering may apply for the co—op program ifthey have a grade point average of 2.25 or better. After a student has been accepted foremployment, he or she is expected to maintain at least a 2.0 grade point average. Application for admission into the co-op program should be made early in the spring semester of the
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freshman year; however, later applications resulting in fewer work semesters prior tograduation will be considered during the sophomore year or the first semester of the junioryear. Engineering Undesignated students must be admitted into an engineering degreeprogram prior to beginning the first co-op assignment. Further information may beobtained from the Office of Cooperative Education, 212 Peele Hall.
STUDENT ACTIVITIES
Each curriculum in the College of Engineering has a technical society open to everystudent enrolled in the curriculum. In most cases, these are student chapters of nationalprofessional organizations. Each curriculum also has one or more honor societies to giverecognition to students who have earned superior academic records. In addition, there arecollege-wide honor, professional, and service societies that offer personally and education—ally rewarding opportunities for students.Student representatives ofeach curriculum serve on the Engineers’ Council. The Councilis the coordinating agency for college-wide activities such as the Engineering Fundamen-tals Examination review classes, the Engineers' Week Exhibition, the annual St. Patrick’sDay Dance, and the N. C. State Engineer student publication.

BIOLOGICAL AND AGRICULTURAL
ENGINEERING
(Also see Agriculture and Life Sciences.)
David S. Weaver Laboratories (Room 100)
Professor D. B. Beasley, Head of the Department
Professor C. F. Abrams, Jr., Graduate Administrator
Professor J. H. Young, Coordinator of Advising
(For a list of faculty, see Agriculture and Life Sciences.)

Biological and agricultural engineering “brings engineering to life”. Students analyzeand develop solutions to unique engineering problems of biological and agricultural sys—tems. An area of concentration can be chosen whereby scientific and engineering principlesare applied to such diverse problem areas as: biomechanical systems for biomedical appli-cations; proper environmental management of soil and water resources; processing andmarketing of food and fiber; and machines, controls, and structures for biological andagricultural systems.
OPPORTUNITIES
Conceptualizing, designing, and developing systems for producing, processing andpackaging a high quality food supply and maintaining a high quality environment willprovide many opportunities for graduates of the biological and agricultural engineeringcurriculum. Jobs can be in design, development and research in public institutions and inindustry. Examples are food engineers for food processing companies, biological engineersfor biomedical engineering, design engineers for farm equipment companies, and envir-onmental engineers for government environmental agencies, industry or engineering con-sulting firms. This curriculum, accredited by the Engineering Accreditation Commissionof the Accreditation Board for Engineering and Technology, also provides adequate train-ing for post-graduate work leading to advanced degrees in Biological and AgriculturalEngineering.
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CURRICULUM IN BIOLOGICAL AND AGRICULTURAL ENGINEERING
The curriculum provides an educational program for students which uniquely preparesthem for dealing with engineering problems in the biological and agricultural areas.Flexibility in the program allows the student to choose electives which may lead to concen-trations in the areas of: (1) biological engineering, (2) environmental/soil and water engi-neering, (3) food engineering, (4) power and machinery engineering, or an emphasis areadesigned by the student and his/her advisor. Emphasis is placed on basic science andengineering courses such as mathematics, physics, chemistry, mechanics, biology, soils,and thermodynamics which provide a sound background for the application of engineeringto agricultural and biological problems.The program is jointly administered by The College of Engineering and The College ofAgriculture and Life Sciences in order to assure quality of basic training in both engineer-ing and the life sciences. Undergraduate freshmen entering this curriculum should enrollin the College of Engineering undesignated program and indicate BAU as their curricu—lum choice. After successfully completing the Engineering undesignated requirements thestudent will enter the Biological and Agricultural Engineering Department (BAE). Grad—uates receive a BS. in Biological and Agricultural Engineering.

FRESHMAN YEARFall Semester Cred-its Spring Semester CreditsCH 101 General ChemistryI 3 CH 107 Chem. Principles & Appl. ................ 3CH 121 General Chemistry I Lab .. 1 CH 127 Chem. Prin. & Appl. Lab ........ . . . 1E 100 Introduction to COE .. 0 ENG 112 Composition & Reading .. 3E 115 Intro. to Computing Envr. .. 1 MA 241 Analyt. Geom. & Calculus II .. 4ENG 111 Composition & Rhetoric . 3 FY 205 Physics for Engrs. 8: Sci. I 4MA 141 Analyt. Geom. & Calculus I ........ i 4 Physical Education Elective 1Human./Social Sci. Elec. ................... . 3 1—6PE 100 Health and Physical Fitness ............. 116SOPHOMORE YEARFall Semester Credits Spring Semester CreditsBAE 101 Intro. to BAE & Comp. ................ 4 BAE 202 Intro. to BAE Methods ................. 4CE 214 Engr. Mech. Statics or BS 100 General Biology ......................... 4MA 242 Analyt. Geom. & Calculus III ............ 4 CE 215 Engr. Mech. Dynamics orMAE 206 Engr. Statics ................... . 3 CH 220 Organic Chemistry orPY 208 Physics for Engrs. & Sci. II ........ . . . 4 SSC 200 Soil Science ............................ 4Human/Social Sci. Elec. ......................... 3 MA 341 Applied Differ. Equa. . 31—8 MAE 208 Engr. Dynamics ...................... 318JUNIOR YEARFall Semester Credits Spring Semester CreditsBAE 402 Transport Phenomena ................. 3 COM 110 Public Speaking ....................... 3CE 382 Hydraulics or ECE 211 Electrical Circuits I ................... 3MAE 308 Fluid Mechanics ...................... 3 ENG 331 Comm. for Engr. & Tech. orMAE 314 Solid Mechanics .. ENG 333 Comm. of Sci. & Res. or .Concentration Elective ...... BAE Elective ...... .. 6Engr. Science Elective ........ . Free Elective .. . 3Physical Educationl Elective ..................... 1 Laboratory Elective ............... 1Physical Education Elective ...................... 116 or 17 —17SENIOR YEARFall Semester Credits Spring SemesterBAE 451 Engr. Design I ........................ 4 BAE 452 Engr. Design IIEngr. Science Elective ...... . 3 BAE Elective .............Human/Social Sci. Elec. .... . 6 Human/Social Sci. Elect. ..Free Elective ............... . 3 Concentration Elective ...... . ..Laboratory Elective ............................. 0-1 Free Elective ....................................16 or 17 17Minimum Hours Required for Graduation ....... 135
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BIOLOGICAL ENGINEERING CONCENTRATIONRequires CH 220, MAE 301, BAE 401, BAE 465, 6 hrs. from BAE elective list, and 9—10 hrs. from elective list of lifescience and engineering courses. For graduation, 135 semester hours are required.ENVIRONMENTAL SOIL AND WATER ENGINEERING CONCENTRATIONRequires SSC 200, MAE 301. BAE 324, BAE 401, BAE 471. BAE 472. BAE 473, 6 hrs. from BAE elective list. and anadvanced concentration elective. For graduation, 135 semester hours are required.FOOD ENGINEERING CONCENTRATIONRequires CH 220 MAE 301 BAE 361. BAE 401, BAE 422, BAE 481. MB 401, FS 402. FS 421 and an advancedconcentration elective. For graduation. 135 semester hours are required.POWER AND MACHINERY ENGINEERING CONCENTRATIONRequires SSC 200, MAE 301. BAE 361, BAE 401. BAE 422, BAE 462 BAE 471,BAE 481 and 6 hrs. chosen fromconcentration list. For graduation, 135 semester hours are required
Lrst ofBAE Elective Group CoursesBAE 361 Analytical Methods in Mechanical DesignBAE 422 Introduction to Food Process EngineeringBAE 465 Introduction to Biomedical EngineeringBAE 471 Land Resources Environmental EngineeringBAE 481 Structures and Environment

CHEMICAL ENGINEERING
Riddick Engineering Laboratories (Room 113)
Professor G. W. Roberts, Head of the Department
Professor C. J. Setzer, Associate Head of the Department and Coordinator of Advising
Professor C. K. Hall, Graduate Admin~'strator
Distinguished University Professor: D. F. Ollis
Camille Dreyfus Professor: H. B. Hopfenberg
Hoechst Celanese Professors: R. G. Carbonell, R. M. Felder
Professors:K.G. Bachmann, R.G.Carbonel|, P.S. Fedkiw. R. M.Felder.C. K. Hall H. B. Hopfenberg. R. M. Kelly, D CMartin, D. F. Ollis, M. R. Overcash, G. W. Roberts, C. J. Setzer: Adfltnl‘t Professors. W.J. Koros. A. H. Wehe; ProfessorsEmeriti; K. O. Beatty,J. K. Ferrell, D. B. Marsland, A. S. Michaels. V.T. Stannett;Associalc Professors C M. Balik. S.A. Kahn, P. K. Kilpatrick, P. K. Lim, H. Winston; Adjunct/Associate Professors. G. R Husk. J. L Williams; AssmlantProfessors: B. D. Freeman, C. S. Grant, H. H. Lamb. G. N Parsons. S. W. Peretti.
The sound management of material, environmental, and energy resources, taking intoaccount natural and economic constraints, guides the performance of chemical engineeringpractice. Chemical engineering education integrates design and analysis, science andtechnology, with communication skills developed through exposure to the humanities andthe social and economic sciences. Chemical engineering organizes these diverse skills into acoherent discipline uniquely suited to the needs of the chemical, biochemical, environmental, petroleum, plastics, textile, and pulp and paper industries.

FACILITIES
Departmental teaching and research activities are based on the four floors comprisingthe east wing of the Riddick Engineering Laboratories. Equipment for studying theprinciples of fluid flow, heat transfer, distillation, absorption, drying, crystallization, andfiltration is maintained in several laboratories. Chemical reaction kinetics including heter—ogeneous catalysis and polymerization are studied on specially designed equipment.Extensive apparatus is available for characterizing the relationships between molecularstructure and bulk properties of polymers. A 2,000 square foot biotechnology laboratoryhas been equipped to include a pilot plant for studying biologically mediated chemicalreactions. Specialized digital computational equipment complements campus wide Uni—versity computer resources, The department makes constant use of its fully expanded
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MicroVax 3600 comp Iter system which is accessible for use 24 hours a day by students andfaculty.
OPPORTUNuTIES
Com petition for chemical engineering graduates at all degree levels is intense Graduatesreadily find employment at extremely attractive salaries in diverse subdisciplines includ-ing research and development, production, management and administration; process con-trol, technical service, and sales; estimation and specification writing; consulting andteaching. Students desiring careers in teaching, research, or consulting are advised toconsider graduate training (see listing ofgraduate degree offered). Chemical Engineeringgraduates often pursue careers in law or the medical sciences since the broadly structuredundergraduate curriculum provides strong preparation for graduate study in a wide rangeof professional specialties.

CURRICULUM IN CHEMICAL ENGINEERING
The successful practice of chemical engineering requires a broad, diversified prepara-tion. The spirit of research and experimental inquiry is vital; students, therefore, requiresound scientific backgrounds essential to original and disciplined thought, enthusiasticinquiry and, ultimately, original and constructive accomplishment. The undergraduatecurriculum emphasizes the scientific. engineering, and economic principles involved in thedesign and operation of chemical processes. The background in organic, physical, andinorganic chemistry is comparable to the training offered to chemistry majors. Mathemat—ics, physical sciences, and distributed humanities courses are also required. The ChemicalEngineering program. which is accredited by the Engineering Accreditation Commissionof the Accreditation Board for Engineering and Technology (ABET), leads to the degreeBachelor of Science in Chemical Engineering.

FRESHMAN YEARFall Sr nuslvr Cndits Spring SemesterCH 101 General Chemistry I .. 1. 3 CH 107 Chem. Principles & Appl. ...............CH 121 General Chemistry I Lab ............ 1 CH 127 Chem. Prin. & Appl. LabE 100 Introduction to COE ................... . 0 ENG 112 Composition & ReadingE 115 Intro. to Computing Envr, .. .. . . 1 1 MA 241 Analyt. Geom. & Calculus 11ENG 111 Composition & Rhetoric .. 111 1 1 3 FY 205 Physics for Engrs. & Sci. I .... .MA 141 Analyt. Geom. & Calculus I .............. 4 Physical Education Elective ....................Human. Social Sci. Elec1 ........... . . . 1 3 16PE 100 Health and PhySIcal Fitness ............ 116SOPHOMORE YEARFall Senuster Credits Spring Semester CreditsCH 221 Organic Chemistry I ............ 1 4 CH 223 Organic Chemistry II .................... 4CHE 205 Chemical Pro. Prin ......... ... 4 CHE 225 Chemical Proc. Systems ..... .. 3CSC 112 Intro. to Comp FORTRAN .. 3 MA 341 Appl. Diff. Eqn. ............ .1 3MA 242 Analyt. Geom1& Calculus III ..... . 1 1. 4 FY 208 Physics for Engrs. & Sci. II ..... 1. 4Physical Education Elective .................. 1 Human. Social Sci. Elec. ................ .. 316 Physical Education Elective ..................... 118
JUNIOR YEARFall Semester Crtdi'ls Spring Semester CreditsCHE 311 Transport Processes I ................. 3 CH 437 Physical Chemistry ...................... 4CHE 315 Chem. Pro. Thermo. .................. 3 CHE 312 Transport Processes II ............ ... 3ECE 331 Princ. Elect. Engr .................... 3 CHE 316 Therm. Chem. & Phase Equil. .......... 3MAT 201 Struc. & Prop. of Eng-r. Mat. .... ... CHE 330 Chemical EngT. LabI .................. 2Human. Social SCI. Elec. .................. .. Human. Social Sci. Elec. ......................... 3Free Elective ................................... 15
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SENIOR YEARFall Semester CreditsCHE 331 Chemical Engr. Lab IICHE 446 Des. & Analy. Chem. React. .CHE 450 CHE Design ICHE 495 Seminar in Chem. Engr ....Human. Social Sci. Elec. ............Free Elective

Spring Semester CreditsCH 315 Quantitative Analysis 4CHE 425 Proc. Syst. Analy. & Control ........... 3CHE 451 CHE Design II ........................ 3Human. Social Sci. Elec. . ....................... 3Free Elective .................................. 316Minimum Hours Required for Graduation ....... 130
BIOSCIENCES OPTION IN CHEMICAL ENGINEERING
By enhanced exposure to the biological sciences, the Biosciences option in ChemicalEngineering enables the student to develop insight into biological systems and processes.

FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistry I ..................... 3 CH 107 Chem, Principles & Appl. .............. 3CH 121 General Chemistry I Lab . ., 1 CH 127 Chem. Princ. & Appl. Lab ............... 1E 100 Introduction to COE ....... .. 0 ENG 112 Composition & Reading ............... 3E 115 Intro. to Computing Envr. .. .. 1 MA 241 Analyt. Geomt & Calculus II ............ 4ENG 111 Composition & Rhetoric . . . .. 3 PY 205 Physics for Engrs. & SCI. I .............. 4MA 141 Analyt. Geom. & Calculus I . .. 4 Physical Education Elective ...................... 1Human Social Sci. Elec. ............ 3 16PE 100 Health and Physical Fitness ............. 116SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 221 Organic Chemistry I .................... 4 CH 223 Organic Chemistry II .................. 4CHE 205 Chemical ProI Prin. ....... 4 CHE 225 Chemical Proc. Systems ................ 3CSC 112 Intro. to Comp. FORTRAN . 3 MA 341 Appl. Diff. Eqn. ....................... 3MA 242 Analyt. Geom. Calculus III .. .... 4 FY 208 Physms for Engrs. & Sci. II ............ 4Human. Social Sci. Elec. ......................... 3 Human. Social Sci. Elec ................... . 318 Physical Education Elective .................... 118JUNIOR YEAR
Fall Semester Credits- Spring Semester CreditsBS 100 General Biology ......................... 4 BCH 451 Elementary Biochemistry ............. 3CHE 311 Transport Processes I . BCH 452 Elementary BiochemI Lab I ............ 2CHE 315 Chem. Pro. Thermo. .................. 3 CHE 312 Transport Processes II ............... 3ECE 331 Prin. Elec. Engr. or CHE 316 Therm, Chem. & Phase Equil. I . .. .. 3MAT 201 Struc. & Prop. of Engr. Mat. ........... 3 CHE 330 Chemical Engr. Lab I ................ 2Free Elective ............................. 3 Human. Social Sci Elec. ......................... 3Physical Education Elective ..................... 1 E17SENIOR YEARFall Semester Credits Spring Semester CreditsCH 437 Physical Chemistry ............... 4 CHE 425 Proc. Syst. Analy. & Control .......... 3CHE 331 Chemical Engr. Lab II ............. 2 CHE 451 CHE Design II ..................... 3CHE 446 Des. & Analy. Chem. React. ...... . 3 CHE 551 Biochemical Engineering ............. 3CHE 450 CHE Design I ..................... 3 Human. Social Sc1. ElecICHE 495 Seminar in ChemI Engr ....... 1 Free Elective ............................... ...Human/Social Sci. Elec. ....................... 3 Free Elective .................................. 316 18Minimum Hours Required for Graduation ....... 135
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CIVIL ENGINEERING
Mann Hall (Room 203)
Professor E. Downey Brill, Jr., Head of the Department
Professor H. E. Wahls, Associate Head for Graduate Programs
Professor J. S. Fisher. Associate Head
Professor J. F. Ely, Coordinator ofAdi'ising
Distinguish“! University Professor: P. Z. Zia
Civil Engineering Distinguished Professor: J. M. Hanson
Harm/son Professor: P. H. McDonald
Profs wns. S H Ahmad. E. D Brill. R. A. Douglas..l F. Ely.J S. Fisher. W. S. Galler, C. G. Gilbert. A. K. Gupta J. M.Hanson, KS. Havner.Y. Horie,D.W.Johnsmn,N.P Khosla,P H. McDonald C.C.Tung H.E.Wahls P.Zia:Ad}u7wtProfusor R. C Heath: Pruftssors Emeriti M. Amem. P. D Cribbins R. E. Fadum C. L. Heimbach, J. W. Horn, A. I.Kashef C. L. Mann. Jr ,8 W Nunnally, C. Smallwood, Jr.. M. E. Uyanik: Associate Professors. L. E. Bernold, W. L.Bingham,R.C.Borden.R.H.Borden,A.C.Chao.E D.Gurle_v,P.C.Lambe,H.R Malcom,V.C.Matzen.J.M.Nau,M.F.0vcrlon, M.S Rahman W J Rasdorf.J.C.Sm|th.J.R.Stone;Associate ProfessorEmen'tus:G. R. Taylor;AsszstantProfissurs M. A Barlaz. J. W. Baugh. Jr . F. Farid. J E. Hummer, Y. R. Kim. S. E. Liehr, A. E. Schultz: AdjunctAssistant Professors. J. C Brantley, Ill. L. R. Goode. B. E. Matthews: Lecturers. M. L. Leming. D. J. Lombardi. Lectureruni/SiniorFunslrurtionErtcnsionSpirmlist P P McCain;Ad]mzctLecturersR F.DeBruhl,B.A.Doll:lnterinstituNona! Alljlull‘f Faculty R A. Luettich. Jr.; Suxior EIftflSlOII Speczalist‘ S. M. Rogers, Jr.

Civil Engineering is one of the broader engineering fields. It is concerned with theimprovement and control of the environment and deals with the planning, design, construc-tion. operation, and maintenance of buildings, dams. bridges, harbors, power facilities,pollution control facilities, water supply, and transportation systems.The Department ofCivil Engineering offers curricula that provide academic preparation for students consid—ering a career in civil, construction. or environmental engineering. The sound generaleducation of the undergraduate program prepares the student for advanced study, eitherthrough graduate study or self study.The Civil Engineering program, which is accredited by the Engineering AccreditationCommission of the Accreditation Board for Engineering and Technology (ABET), leads tothe degree Bachelor of Science in Civil Engineering. The Civil Engineering-Constructionoption program, also accredited by ABET, leads to the degree of Bachelor of Science inCivil Engineering-Construction option. The new Environmental Engineering programwill be presented for accreditation to ABET following graduation of the first class. TheConstruction Management program leads to the degree of Bachelor of Science in Construc-tion Management.
OPPORTUNITIES

People will always need constructed facilities to live, work, and sustain their lives andenvironment, and civil, construction, and environmental engineers will always be needed toplan, design, and construct these facilities. Civil. construction, and environmental engi-neering comprises such a diversified field that graduates have a wide choice in locationsand types of employment. Jobs range from federal, state or municipal agencies to a varietyof manufacturing and processing industries, consulting firms or construction companies.The work may be performed partially or wholly in an office or in the field and may belocated in a small community. a large industry center or in a foreign country. Careers inteaching and research are common for many graduates who complete advanced degrees.
FACILITIES
Open access is available to a state—of-the art computer laboratory providing support inanalysis, design-synthesis. and word processing. Laboratories for testing structural mate-rials. large models or full-scale structures; for the investigation of soils and bitumlnous
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products; for hydraulic experiments; for analysis of small structural models; for chemicaland biological tests pertaining to environmental engineering; for construction processmodeling, management, and automation; and for the investigation of transportation prob-lems all help students learn more about their field.
CURRICULA
Four undergraduate curricula are offered; one leads to a Bachelor of Science in CivilEngineering; the second, to a Bachelor of Science in Civil Engineering Construction option;the third, to a Bachelor of Science in Environmental Engineering; and the fourth, to aBachelor of Science in Construction Management.The Civil Engineering curriculum is a balanced program providing academic disciplinein mathematics, the physical sciences, the humanities and social sciences, and the technicalaspects of civil engineering. After introductory exposure to several of the professional areassuch as environmental and water resources, geotechnical, structural, and transportationengineering, the student builds additional depth in one of these specialties.The curriculum in the Civil Engineering-Construction option is designed for studentsinterested in the construction phases of civil engineering. It includes the core courserequirements in mathematics, the physical sciences, and the humanities and social sci-ences. After an introductory exposure to the fundamentals of civil engineering, the curriculum provides a series of specialty courses in construction engineering related to the analysis, design, and management of the construction process.The curriculum in Environmental Engineering is designed for students interested inworking in the areas of waste treatment, pollution control, and environmental restorationafter graduation. The curriculum includes introductory civil engineering courses inmechanics as well as courses in chemical engineering, the life sciences, and specializedcourses focusing on environmental engineering.The Bachelor of Science in Construction Management is offered for students interested inentering the construction industry with somewhat more management background Graduates of this curriculum are exposed to broader construction management problems involving business and finance along with the basics of engineering training. This curriculumfeatures an off campus internship program during two summers with a construction firm.The student selects a construction concentration in either general construction, mechanicalconstruction or electrical construction.

POST-BACCALAUREATE STUDY
If a student is interested in more intense specialization in a particular area, advancedlevel training is available leading to the Professional Degree in Civil Engineering, theMaster of Civil Engineering, the Master of Science or the Doctor of Philosophy. Specializa-tion areas include coastal and ocean engineering, construction engineering and manage-ment, construction materials, environmental and water resources engineering, geotechnical engineering, mechanics and structural engineering and transportation engineering.With judicial choice of electives, a student may also prepare for additional study in law,business administration, business management and city and regional planning. The College of Management offers a Master of Science in Management with several technicaloptions including Civil Engineering Construction.

CIVIL ENGINEERING CURRICULUM
FRESHMAN YEARFall .Smuslcr (,‘rwlzts Sprlnt/ Sam/«Hr CrmlilsCH 101 General Chemistry I .......... i“. .. 23 CSC 110 Intro to Comp PASCAL ........... . 3CH 121 General Chemistry I Lab ............. 1 ENG 112 Composition & Reading .. .. 3E 100 Introduction to COE .................. 0 MA 241 Ana yt.(1eom & (‘alcu us 11 . . ,. 4E 115 Intro. to Computing Envr. ........... . . 1 FY 205 Physics for Engrs, & Sci 1 .. . . . , 4EN0111 Composition & Rhetoric .............. 3 Physical Education Elective i . 1MA 141 Analyt. Ceom. & Calculus l ......... . . 4PE 100 Health and PhySical Fitness ..... . 1 1‘)Human. Social Sci Elec ......... . . i 316
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SOPHOMORE YEARwall Semester Credits SpringCE 214 Engr. Mechanics Statics‘ . 3 CE 215 Engr. Mech. DynamicsCC 101 Engineering Graphics 2 CE 313 Mechanics of Solids ........... 3MA 242 Analyt. Geom. & Calculus lIl ...... 4 MA 341 Applied Diff. Eqn. l 3FY 208 Physics for Engrs. & Sci. ll . ...... 4 MAT 200 Mech. Prop. of Struc. Mat. . ...... 3Physical Education Elective 1 Human./Social Sci. Elec.l ................ 314 Physical Education Elective 116JUNIOR YEARFall Semester Creditx Spring Semester CreditsCE 324 Struct. Behavior Meas. 1 CE 305 Traffic Engineering 3CE 325 Structural Analysis ...... .. 3 CE 327 Reinforced Concrete Des.CE 332 Materials of Construction . .. 3 CE 342 Engr. Behav. of Soils & Foun.CE 375 Civil Engr. Systems .. 3 CE 383 Hydro. & Urban Wat. Sys. orCE 381 Hydraulics Lab .. 1 CE 384 Intro. Environ. Engr. 3CE 382 Hydraulics .. 3 Basic Science Elective3 4Human/Social Sci. Electl 3 fi17SENIOR YEARFall Semester Credits Spring Semester CreditsCE Design Elec. I‘ 3 CE Design Elec. lI‘ .. 3COM 110 Public Speaking or Human/Social Sci. Elec.l ............ .. 3ECE 331 Prin. of Elec. Engr. or Human/Social Sci. Elec.l ............ . 3ENG 331 Communic. Engr. & Tech. 3 Free Elective ....................... . 3MAE 301 Engr. Thermodynamicsl . .. 3 Free Elective .................................... 3Engr. Science Elec.‘ ................. . 3 13Human/Social Sci. Elec.l ............ .. 3Free Elective .................................... 3 Minimum Hours Required for Graduation ....... 12818'To be taken according to the requirements of the College of Engineering.2Must be passed with a grade of C or higher.“Select one from BS 100 General Biology (4); CH 107 Principles of Chemistry (3) and Principles of Chemistry Lab (1): orMEA 101 Geology 1: Physical (3) and MEA 110 Geology Laboratory (1)‘Contact department Coordinator of Advising for a list of approved courses
CIVIL ENGINEERING—CONSTRUCTION OPTIONFRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistry I ..................... 3 CSC 110 Intro. to Comp/PASCAL ............... 3CH 121 General Chemistry I Lab ....... .. 1 ENG 112 Composition & Reading ..... .. 3E 100 Introduction to COE ........... .. 0 MA 241 Analyt. Geom. & Calculus II .... . 4E 115 Intro. to Computing Envr. ...... .. 1 FY 205 Physics for Engrs. & Sci. I ...... .. 4ENG 111 Composition & Rhetoric ..... .. 3 Physical Education Elective ...................... 1MA 141 Analyt. Geom. & CalculusI .. 4 15PE 100 Health and Physical Fitness .. .. 1Human/Social Sci. Elec.‘ ......................... 316SOPHOMORE YEAR
Fall Semester Credits Spring Semester CreditsCE 200 Civil Engr. Meas. & Survey .............. 3 CE 215 Engr. Mech. Dynamics .................. 3CE 214 Engr. Mechanics Staticsz ....... .. 3 CE 313 Mechanics of Solids ............... 3CC 101 Engineering Graphics .......... .. 2 MA 341 Applied Diff. Eqn. I ............. .. 3MA 242 Analyt. Geom. & Calculus Ill .. 4 MAT 200 Mech. Prop. of Struc. Mat. ...... . 3FY 208 Physics for Engrs. & Sci. 11 ..... .. 4 Human/Social Sci. Elec.l .................. 3Physical Education Elective ...................... 1 Physical Education Elective ...................... 117 16
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JUNIOR YEARFall Semester Credits Spring Semester CreditsCE 325 Structural Analysis . . 3 CE 305 Traffic Engineering orCE 332 Materials of Construction . .. .. 3 CE 367 Mech. & Elec. Sys. in Bldg. orCE 375 Civil Engr. Systems ........ . . 3 CE 383 Hydro. & Urban Wat. Sys. 3CE 382 Hydraulics . . 3 CE 327 Reinforced Concrete Des. ................ 3CE 463 Const. Est. Plan & Contr. . . . .. 3 CE 342 Engr. Behav. of Soils & Foun. 4Human/Social Sci. Elec.l ......................... 3 CE 465 Construct. Equip. & Methods 3Basic Science“ 418 _17SENIOR YEARFall Semester Credits Spring Semester CreditsCE 426 Steel Design 3 ACC 280 Managerial Acct. orCE 464 Legal Aspects of Contracting . . 3 BUS 330 Human Resource Mgmt. 3CE 466 Bldg. Constr. Engr. ..................... 3 CE 469 Const. Engr. Project 3ECE 331 Prin. Elect. Engr. or Human/Social Sci. Elec.l ......................... 3MAE 301 Engr. Thermodynamics ............... 3 Human./Social Sci. Elec.' ......................... 3Human/Social Sci. Elec.l .......... .. 3 Free Elective ....................... 3Free Elective .................................... 3 Free Elective .................................... 318 18Minimum Hours Required for Graduation ....... 135’To be taken according to the requirements of the College of Engineering.2Must be passed with a grade of C or higher.3Select One from BS 100 General Biology (4); CH 107 Principles ofChemistry (3) and Principles of Chemistry Lab (1): orMEA 101 Geology I: Physical (3) and MEA 110 Geology Laboratory (1)
ENVIRONMENTAL ENGINEERING

FRESHMAN YEAR
Fall Semester Credits Spring Semester CreditsCH 101 General ChemistryI ................... 3 CH 107 Principles of Chemistry .................. 3CH 121 General Chemistry I La .......... 1 CH 127 Principles of Chemistry Lab .. 1E 100 Introduction to COE .................... 0 ENG 112 Composition & Reading ....... .. 3E 115 Intro, to Computing Envir. .. ............ 1 MA 241 Analyt Geom. & Calculus II .... .. 4ENG 111 Composition & Rhetoric ................ 3 FY 205 Physics for Engrs. & Sci. I ...... . . 4MA 141 Analyt Geom. & Calculus I .............. 4 Physical Education Elective ...................... 1PE 100 Health & Physical Fitness ............... 1 16Humanities/Social Sci. Elec.‘ ................. 316SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCE 214 Engr. Mech. Statics2 ..................... 3 CE 215 Engr. Mech. Dynamics .................. 3CHE 205 Chemical Proc. Principles2 ............. 4 CE 280 Princ. of Envir Engr ......... .. 3C80 112 Intro. to Comp. (FORTRAN) ............ 3 COM 110 Public SpeakingorMA 242 Analyt Geom. & Calculus III ............ 4 ENG 331 Communic. Engr. Tech. ............. 3Humanities/Soc. Sci. ElectiveI .................... 3 MA 341 App. Diff. Equationsl ....... .. 317 Basic Science Elective” ........................... 416JUNIOR YEARFall Semester Credits Spring Semster CreditsCE 313 Mechanics of Solids ...................... 3 CE 342 Engineering Behavior of Soils ............ 4CE 381 Hydraulics Sys. Meas. Lab. .............. 1 CE 375 Civil Engineering Systems .. 3CE 382 Hydraulics .............................. 3 Basic Science Electivea .............. . 4ST 361 Intro. Statistics for Engr. ................ 3 Humanities/Soc. Sci. Elective‘ ....... .. 3Engr. Science Elec.a .............................. 3 Physical Education Elective ...................... 1Humanities/Soc. Sci. Elective‘ 3 E
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SENIOR YEARFall Semester CreditsCE 383 Hydrology & Urban Water Sys. 3CE 456 Air Quality Engineering 3CE 480 Water Resources Engr Project 3CE 484 Water Supp & Waste Watr Sys ........... 3Free Elective 3Physical Education Elective 116

Spring Semester CreditsCE 485 Solid Waste Engir 3Engineering Science Elective3Humanities/Soc. Sci. Elective'Humanities/Soc. Sci. ElectivelFree Elective 315Minimum Hours Required for Graduation ....... 127'To be taken according to the requirements of the College of Engineering2Must be passed with a grade of C or higher.3Contact department Coordinator of Advising for a list of approved courses
CONSTRUCTION MANAGEMENTFRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General ChemistryI ..................... 3 CSC 110 Intro. to Comp/PASCAL ............... 3CH 121 General Chemistry I Lab ................ 1 ENG 112 Composition & Reading ................ 3E 100 Introduction to COE 0 MA 241 Analyt. Geom. & Calculus II 4E 115 Intro. to Computing Envr. ................. 1 PY 205 Physics for Engrs. & Sci. I 4EC 201 Economics I 3 Physical Education Elective ...................... 1ENG 111 Composition & Rhetoric 3 15MA 141 Analytt Geom. & CalculusI 4PE 100 Health and Physical Fitness ............. 116SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCE 200 Civil Engr. Meas. & Survey 3 CE 215 Engr. Mechanics Dynamics .............. 3CE 214 Engr. Mechanics Statics2 ................ 3 CE 313 Mechanics of Solids 3CC 101 Engineering Graphics EC 301 Intermed. Microeconomics ............... 3MA 242 Analyt. Geom. & Calculus III 4 MA 341 Appl. Differ. Eqn. I ..................... 3PY 208 Physics for Engrs. & Sci. II .............. 4 MAT 200 Mech. Prop. of Struct. Matl............. 3Physical Education Elective ...................... 1 Physical Education Elective ...................... 117 16SUMMER INTERNSHIP OFF CAMPUSJUNIOR YEARFall Semester Credits Spring Semester CreditsACC 280 Managerial Acct. ...................... 3 CE 367 Mech. & Elec. Sys. in Bldg. .............. 3CE 332 Materials of Constr. ................ .. 3 COM 146 Business & Prof. Commun. ........ 3CE 463 Constr. Est. Plan. & Contr. ......... .. 3 EC 302 Intermed. Macroeconomics ......... 3Constr. Concen. Elective3 .................... .. 3 EC 320 Financial Mgmt. ........................ 3Constr. Concen. Lab Elec.a ................... 1 Constr. Concen. Elective3 .. 3Constr. Concen. Elective3 ......................... 3 Constr. Concen. Electivea ......................... 316 18SUMMER INTERNSHIP OFF CAMPUSSENIOR YEARFall Semester Credits Spring Semester CreditsCE 464 Legal Aspects of Contracting .............. 3 CE 469 Const. Eng-r. Proj. ....................... 3BUS 310 Managerial Economics ............ . 3 Adv. Human. Elec.I ....... 3BUS 330 Human Resources Mgmt. ................ 3 Constr. Concen. Elective3 3BUS 360 Marketing Methods or Hist/Phil. of Sci. Elec.l 3Constr. Concen. Elective3 ......................... 3 Free Elective ...... . 3Intro. Human. Elec.‘ Free Elective .................................... 3Free Elective .................................... 3

Minimum Hours Required for Graduation ....... 134
'To be taken according to the requirements of the College of Engineering2Must be passed with a grade of C or higher.3Contact deparment Coordinator of Advising for a list of approved courses
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COMPUTER SCIENCE
Withers Hall (Rooms 226 and 208)
Professor A. L. Tharp, Interim Head of the Department
Lecturer J. Hatch, Assistant Head of the Department. Coordinator of Advising
Professor D. C. Martin, Director of Freshman Program
Lecturer W. G. Scott, J r., Interim Assistant Headfor Administration
Distinguished University Research Professor: D. L. Bitzer
Alumni Distinguished Undergraduate Professor: A. L. Tharp
Professors:W. Chou. R. J. Fornaro, R. E. Funderlic. D. C. Martin. D. F. McAllister, H. G. Perros, W. J Stewart. K. C. T31A. L. Tharp: Associate Professors:J. A. Bowen. E. W. Davis, Jr., E. F. Gehringer. T. L. Honeycutt, H. D. Levin. W E.Robbins. R. D. Rodman, C. D. Savage, M. F. Stallmann. M. A. Vouk: Assistant Professors. D. R. Bahler, W. R.Cleaveland II. R. A Dwyer. A. Ola. D. S. Reeve51Adjimcl Assistant Professors. K. D. Clark: Lecturers J. Hatch. T. E.Nelson. J. E. Perry W. G. Scott, Jr.; Visiting Instructors: C. S. Miller, B. A Peacock. D. C. Strickland: AdiunclLecturers: E. W. Galloway. D. A. Lasher. J. E. Pierce, D. A. Schur. D. G. Taylor. S. G. Worth. III: Research Assistant: LW. Taylor;Assoezate Members ofthe Department. J. W. Baugh, Jr. (Civil Engineering), C. D. Meyer. Jr. (Mathematics)T. K. Miller III (Electrical and Computer Engineering). I. Viniotis (Electrical and Computer Engineering).
The discipline of computer science has emerged during the past three decades as a resultof the rapid growth of the use of computers. This unprecedented technical revolution hasmade computers a part of normal life. Almost all areas of business and industry. themilitary, government, and education use computers. New applications continue to occur.Computers are used to design, manufacture and operate our automobiles, airplanes andspaceships, to design our highways, bridges and buildings, to manage banking transactions, to help managers decide. to analyze farm production. to assist the research scientist;to monitor manufacturing processes, utilities and communication

OPPORTUNITIES
Computer scientists have a wide range of career choices because of the diversity ofcomputer use. A graduate may be involved in the design, implementation, or managementof computer systems. Some may work more with advancing computer capabilities whileothers may apply computers to new applications. Others may go on for advanced study.Some may wish to interact frequently with people, some may not. Computer science offersopportunities for all ambitions and preferences.
CURRICULUM IN COMPUTER SCIENCE
This undergraduate curriculum leads to the degree of Bachelor of Science in ComputerScience. This program is accredited by the Computer Science Accreditation Commission ofthe Computing Sciences Accreditation Board. Core courses provide the fundamentals ofprogramming concepts, operating systems, data structures, computer architecture, andthe theory of computation. Restricted electives chosen in consultation with one’s advisorduring the junior year allow exploration of specific computer science subareas such asmanagement information systems, database management systems, graphics, operatingsystems, and software engineering. A student in another department may select courses incomputer science as electives to broaden his/her program of study and to learn how to usethe computer for solving problems. Before a computer science major is eligible to enroll inany 200 or 300 level required course in computer science. the student must have a 2.4 orhigher grade point average.
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FRESHMAN YEARFall Semester Credits SpringCH 101 General Chemistry I1 ....... .. 4 CSC 110 Intro. toComp.—Pasca11 .. . 3E 100 Intro. toCOE .1 0 ENG 112 Composition& Reading' .. 3E 115 Intro. to Computing Environments .. 1 MA 241 Analytic Geom. & Calculus III . 4ENG 111 Composition & Rhetoricl .. 3 PY 205 Physics for Engrs. & Sci. Il .. . 4MA 141 Analytic Geom. & Calculus Il .. 4 Physical Education Elective ...................... 1PE 100 Health & Physical Fitness 1 15Human/Social Science Electivez .................. 316SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCSC 210 Programming Language Concepts 3 CSC 201 Comp. Org. & Assem. Lang. 3CSC 222 Applied Discrete Mathematics 3 CSC 311 Data Structures .. 3EC 201 Economicsl 3 MA 305 Intro. to Linear Algebra .. .3MA 242 Analytic Geom. & Calculus III 4 Basic Science Elective2 .. 3FY 208 Physics for Engrs. & Sci. 11 .. 4 Human/Social Science Elective .. 3Physical Education Elective 1 Physical Education Elective 118 16JUNIOR YEARFall Semester Credits Spring Semester CreditsCSC 202 Operating Systems ..................... 3 CSC 302 Intro. to Numerical Methods 3CSC 312 Comp. Organization & Logic .. 4 CSC 379 Ethical Implications of Comp. ... .. 1CSC 333 Automate Theory ........... 3 ENG 331 Comm. for Eng. & Technology .. 3CSC Restricted Elective3 .. 3 ST 371 Intro. to Probability .. 3Human/Social Science Elective ................... 3 CSC Restricted Elective3 ............. .. 3— Free Elective 316 _16
SENIOR YEARFall Semester Credits Spring Semester CreditsCSC 310 Software Engineering ................... 3 CSC Restricted Elective3 3CSC Project Course‘ Human/Social Science Elective ...... 3Human/Social Science Elective Restricted Elective .. 3Restricted Elective .. Restricted Elective .. .. 3Free Elective Free Elective 315 15Minimum Hours Required for Graduation 127

ID grades are not accepted in CH 101. CSC 110, ENG 111. ENG 112. MA 141. MA 241. and PY 205.“To be selected from CH 107. PY 223. PY 240. or any B0, BS. MEA, PM. PP. Z0.aAny CSC BOO-level or higher except for 421, 422. 423, 427, or 428.‘To be selected from CSC 432, 452. 462. or 472.
MINOR IN COMPUTER PROGRAMMING
The Department of Computer Science offers a minor in Computer Programming toundergraduate majors in any field except computer science and computer engineering.Undergraduates will be admitted to the minor only if they have an overall GPA of at least2.25. The minor consists of the completion with a grade of C or higher of E 115 (S/Ugrading), CSC 110, 201, 202, 210, 222, 311, a second programming language (FORTRAN orC), and MA 121 (or any college calculus course). At least five of these nine courses must betaken at NCSU.
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ELECTRICAL AND COMPUTER
ENGINEERING
Daniels Hall (Room 232)
Professor R. K. Cavin 111, Head of the Department
Visiting Associate Professor J. J. Brickley, J r., Associate Head of the Department
Visiting Assistant Professor G. E. Edgington, Graduate Coordinator
Lecturer J. H. Larson, Coordinator ofAdiiising
University Professor: D. R. Rhodes
Alumni Distinguished Undergraduate Professor: M. A. Littlejohn
Alumni Distinguished Graduate Professor: J. B. O’Neal, Jr.
Professors. D. P. Agrawal. W. E. Alexander, B. J Baliga. S. M. Bedair W. Chou. T. H. GIISSOn,J. J. Grainger. J. R. HauserJ. F. Kauffman. R. M. Kolbas. M. A. LittleJohn, R. C. Luo. N. A Masnari, N. F J. Matthews. L. K. Monteith, H. T. Nagle.Jr.,A.A.Nilsson.J.B.O’Neal.Jr..C. M.Osburn.S. A. RaJala,A.Reisman,D. R. Rhodes. W. E.Snyder, R.J.Tre\\,H.J.Trussell. A. VanderLugt, J. J. Wortman;Adjunct Professors: E. Brglez, R. C. Eberhart. J. W. Gault. W. C Holton, G. JIafrate. M. A. Stroscio. R. Tsu, R. L. Witcofski: Professors Emeritus W, J. Barclay, A. R. Eckles. A. J. Goetze, G. B.Hoadley, F. J. Tischer:Associate Professors: S. T. Alexander, W. T. Easter, E. F. Gehringer. R. S. Gyurcsik, W, T. Liu.T. K. Miller, III. J. J. Paulos, M. B. Steer, M. W. White: AdjunctAssoczate Professors. J. R. Burke,J. A. Hutchby, S. H.Lee, H. L. Martin. J. W. Mink: Associate Professors Emeritus: N. R. Bell, E. G. Manning W. C. Peterson: AssistantProfessors: M. Y. Chow, P. D. Franzon, A. W. Kelly. K. W. Kim, P. K. McLarty. M C Ozturk. D. S Reeves. J. K.Townsend, D. E. Van den Bout, I. Viniotis: VisitingAssistant Professor: M. Baran: Adjunct Assastant Professors D. L.Drelfus, D. W. Hislop. T. H. Hubing, P. Santago, C. K. Williams:AssistantProfessorEmeritus: L. R. Herman: L(’(‘fltl‘t rs‘R. T. Kuehn. J. H, Shelly: Adjunct Lecturers: C. E. Branscomb: Research Assocmtis. C. L. Bilbro. R. Hamaker. J.Ramdani, H. Tian, X. Xu: Research Assistants. E S. Condon,J. M. O'Sullivan; Associate Members oftht Drpar‘lnu nt D.Bitzer (Computer Science), E. Davis. (Computer Selence). S. Khorram (Forestry). C. Lucovsky (Physics), J. Narayan(Materials Science and Engineering), H. Perros (Computer Sc1ence), W Robbins (Computer Science). J. F. Schetzina(Physics). M. Stallman (Computer Science), M. Vouk (Computer Selence).
The professions of electrical engineering and computer engineering are concerned withthe analysis, design, construction and testing of systems based on electrical phenomena. Incontemporary technological society, electrical methods are used to communicate and storeinformation, control equipment and systems, perform mathematical operations, and convert energy from one form to another. Frequently, two or more of these functions areimportant in the design of systems such as television, radio, telecommunications, computers, robots and intelligent machines. telemetry systems, solid state electronics, biomedicaldevices, electric machinery, and electric power generation and transmission 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 in many different types of electronic systems. To work effectively in this rapidlygrowing field, the computer engineer must understand both hardware and software tech-niques and must effectively use both techniques 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 Engineering Accreditation Commission of the Accreditation Board for Engineering and Technology (ABET).

SCHOLARSHIPS AND AWARDS
Superior academic performance is recognized within this department in three ways:election of students to membership in the electrical engineering honor society, Eta KappaNu; awarding ofmerit scholarships; and presentation of awards to outstanding seniors. Thedepartment has one endowed merit scholarship for entering freshmen, the Eugene C. andWinifred Sakshaug Scholarship, and eight endowed scholarships which are usuallyawarded to juniors and seniors: Elizabeth P. Cockrell, L. A. Mahler, Amelia N. Mitta,Frank T. Pankotay, William DeRosset Scott III, E. Chester Seewald, North Carolina

187



Electric Membership Corporation. and William D. Stevenson, Jr., the latter two ofwhichare for students studying electric power systems. The department also from time to timehas scholarships provided by industrial organizations such as the Alcoa Foundation,General Motors Corporation and United Technologies Research Center. Academic merit isgenerally the primary requirement for these awards, but other characteristics, such asdemonstrated leadership, may also be specified. In addition, the endowed William M. CatesScholarship Program provides multiple scholarships for students having documentedfinancial need and high academic performance. These are awarded each fall to juniors,with provision for continuation in the senior year.
FACILITIES
Many courses are accompanied by coordinated laboratory work and projects. Theseassignments typically focus on real world systems and problems and involve computersimulation and analysis, design, development and testing of hardware and software associated with electrical. electronic, and electromechanical systems, circuits and devices.Extensive facilities are provided for experimental study of analog and digital circuits,microprocessors, computers, electrical machinery, VLSI devices. robots and intelligentmachines, telecommunications, and microwave systems. The EOS System, a network ofstate of the art engineering workstations, provides a powerful computing environmentavailable to all students. Two EOS laboratories with more than sixty workstations. mostlycolor. are located within the department. Electrical and Computer Engineering providesknowledgeable attendants in these laboratories up to eighteen hours a day. A student maylog in at over 500 workstations located in these two laboratories and several other facilitiesthroughout the College of Engineering. Powerful software is provided on the system forengineering analysis, design and testing, symbolic mathematics. sophisticated color graphics. scientific spreadsheets, programming languages. word processing, document for-matting and other special applications. The department has an Undergraduate DesignCenter which provides resources for required industry sponsored, semester—long designprojects. Weekly sessions are scheduled in the Undergraduate Teaching Center by teachingassistants to answer student questions about course material. Both centers are equippedwith EOS workstations.

CORE COURSES
The Electrical and Computer Engineering curricula share core courses comprising asubstantial portion of the first three years of study. Strong emphasis is placed on funda-mental concepts in core courses so that graduates are prepared for rapid technologicalchanges common in the electrical and computer engineering professions. A comprehensivefoundation in mathematics and the physical sciences in the freshman year is followed insubsequent years by additional core courses in mathematics. physics. electric circuit the-ory. digital logic. computer systems. electronics, linear systems, and mechanics. Laboratory work is designed to demonstrate fundamental principles and to provide experience indesigning and testing electronic hardware and computer software. Both curricula haverequired senior design courses which give students comprehensive experience in design—ing, building and testing physical systems.

ELECTRICAL ENGINEERING CURRICULUM
In addition to the core courses described above, students in the Electrical Engineeringcurriculum take courses in electromagnetic fields. solid-state devices, and electric powersystems in their junior year and thermodynamics in their senior year. Students may taketwo courses of their choice in the senior year from more than 20 elective courses offered incommunications, control systems, digital systems, electric power systems, electromagnetics. microelectronics, and robotics.
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FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistryl ............ .. 3 CSC 110 Intro. to Comp. PASCAL 3CH 121 General Chemistry I Lab ....... .. 1 ENG 112 Composition & Reading ................ 3E 100 Introduction to COE ........... .. 0 MA 241 Analyt. Geom. & Calculus II ............. 4E 115 Intro. to Computing Envr. .. 1 PY 205 Physics for Engrs. & Sci. I 4ENG 111 Composition & Rhetoric ..... . . 3 Physical Education Elective ...................... 1MA 141 Analyt. Geom. & CalculusI .. 4 15Human/Social Sci. Elec. ............. .. 3PE 100 Health and Physical Fitness 116SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCOM 110 Public Speaking ....................... 3 CE 213 Intro. to Mechanics 3ECE 211 Electric Circuits l .. 3 ECE 212 Fund. of Logic Design ................ 3ECE 213 Electric Circuits I Lab .. 1 ECE 214 Fund. Logic Design Lab ............... 1MA 242 Analyt. Geom. & Calculus Ill . .. 4 ECE 221 Electric Circuits II ................... 3PY 208 Physics for Engrs. & Sci. 11 ... .. 4 ECE 223 Electric Circuits 11 Lab ................ 1Physical Education Elective 1 MA 341 Differential Eqns. .................... 3i6 Physical Education Elective ...................... 115JUNIOR YEARFall Semester Credits Spring Semester Credits-ECE 301 Linear Systems ........................ 3 ECE 218 Comp. Org. & Microproc. .............. 3ECE 303 Electromagnetic Fields . . . . ECE 305 Electric Power Systems .............. . 3ECE 314 Electronic Circuits ......... ECE 341 Solid State Devices .................... 3MA 314 Probability, Appl. to ECE ENG 331 Commun. Tech. 8; Eng-r. ............... 3Human. Social Sci. Elec. ......................... 3 Human. Social Sci. Elec ........................ 315 15SENIOR YEARFall Semester Credits Spring Semester CreditsCOM 301 Presentational Speaking ............... 3 ECE 480 Senior Design Proj. .................... 4MAE 301 Engr. Thermodynamics ............... 3 Human. Social Sci. Elec. ......................... 3Approved Dept. Elective or Human. Social Sci. Elec. ......................... 3Senior Design Elective ........................... 3 Senior Design Elective ........................... 3Human. Social Sci. Elec. .. 3 13Numerical Methods Elec. ......................... 315 Minimum Hours Required for Graduation ....... 120
COMPUTER ENGINEERING CURRICULUM

In addition to the core courses described above, students in the Computer Engineeringcurriculum take courses in discrete mathematics, design of complex digital systems,advanced programming, operating systems, and data structures in their sophomore andjunior years. Students may take three courses of their choice in the senior year. A variety ofelective courses are offered in communications, controls, digital systems, microelectronics,and VLSI design. In addition, several senior-level courses in computer science areapproved as elective courses for computer engineering. (A revised Computer Engineeringcurriculum with 120 credit hours required for graduation, paralleling the ElectricalEngineering curriculum above, is under consideration to be effective in 1993).
FRESHMAN YEARFall Semesler Credits Spring Semester CreditsCH 101 General Chem1stry‘ ..................... 4 CSC 110 Intro. to Computing ................... 3E 100 Intro. to College of Engr. ENG 112 Composition & Reading ........... . 3E 115 Intro. to Computing Environ. .. MA 241 Analy. Geom. & Calc. lll ........... .. 4ENG 111 Composition & Rhetoricl PY 205 Physics Engrs. & Scien. l' .......... ... 4MA 141 Analy. Geom. & Calc. II .. Physncal Education Elective .................... 1PE 100 Health & Phys. Fitness 15Humanities Social Science Elective-
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SOPHOMORE YEARFall Semester Credits Spring CreditsCSC 210 Concepts of Programming Languages 3 CSC 222 Discrete Math. Structures .. .. 3ECE 212 Fund. of Logic Design1 3 ECE 211 Electric Circuits Il .. 3ECE 214 Fund. of Logic Design. Lab. 1 ECE 213 Electric Circuits I Lab .. .. 1MA 242 Analy. Geom. & Calc. III .... 4 ECE 218 Comp. Org. & Microproc.l .. 3FY 208 Physics Engrs. & Scien. II .... 4 MA 341 Differential Equations . .. .. .. 3Physical Education Elective 1 Physical Education Elective 116 14JUNIOR YEARFall Semester Credits Spring Semester CreditsCSC 202 Concepts Facil. Op. Syst. 2 CSC 311 Data Structures2 ....................... 3ECE 221 Electric Circuits IIl ..... .. 3 ECE 301 Linear Systems .........ECE 223 Electric Circuits II Lab. .. .. 1 ECE 314 Electronic CircuitsECE 342 Dsgn. Complex Digital Syst. ., .. 3 ENG 331 Communic. Engr. & Tech.MA 314 Probability. Applic. to ECE .. . . 3 Humanities/Social Science Elective‘Communication Electivea 3 1—515SENIOR YEARFall Semester Credits Spring Semester CreditsCE 213 Intro. to Mechanics 3 ECE 481 CPE Senior Design Project 4CPE Senior Electivea 3 Senior Design Elective” ................ .. 3Numerical Methods Elective“ ........ . 3 Humanities/Social Science Elective2 .. . 3Humanities/Social Science Elective2 .. .. 3 Humanities/Social Science Electivez .. .. 3Humanities/Social Science Electivez 3 Free Elective .................................... 315 16Minimum Hours Required for Graduation 122‘
'Must be completed with a grade of C or higher.2To be taken according to the requirements of the College of Engineering.3Contact coordinator of advising for list of approved courses.‘The GPA earned on all courses attempted at NCSU must be 2.0 or higher to satisfy University graduation requirements. In addition. the College requires either (1) a GPA of 2.0 or higher on all courses bearing the ECE designation or(2) a grade of C or higher in each ECE course used to satisfy requirements in the major. CSC courses used for CPESenior Electives must. satisfy the same grade requirements as ECE courses in ( 1) and (2) above. Graduation requirements also include attendance at two professional technical society meetings during the junior and senior years. Thestudent is responsible for providing documentation showing satisfaction of this requirement.
ENGINEERING
Page Hall (Room 120)
The B. S. in Engineering degree offers an individualized academic program for thoseexceptional students who have academic and career goals that can not be accommodated bythe other engineering degree programs. Before being admitted into the program, studentsmust complete the freshmen year, have at least a 2.5 grade point average, have completedthe course requirement for admission into an engineering degree program and have a planof study approved by the student’s advisory committee and the Dean. For information aboutthe program, contact the Assistant Dean for Academic Affairs.
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INDUSTRIAL ENGINEERING
Riddick Engineering Laboratories (Room 328)
Professor S. D. Roberts, Head
Lecturer C. L. Smith, Assistant Department Head
University Professor: S. E. Elmaghraby
Alumni Distinguished Undergraduate Professor: C. L. Smith
James T. Ryan Professor: A. L. Prak
Professors: M. A, Ayoub. R. H. Bernhard, S. C. Pang, T. J. Hodgson, H. L. W. Nuttle P. J. O'Grady. R. G. Pearson, W, A.Smith, Jr., J. R. Wilson; Professors Emerili. R. E. Alvarez. C, A. Anderson. J R Canada, R W. Llewellyn: AssoctateProfessors C.T.Culbreth,Y.Fathi.R.E.King,E.T.Sanii.R E.Young;AssislantProfessors. H Damerdji,M.G Kav.G. A. Mirka, R1 0. Mittal. J. Trevino: Lecturer. W. G. Morrissey.
INDUSTRIAL ENGINEERING CURRICULUM
The industrial engineer designs, improves, and installs integrated systems of people,materials, equipment, and information, drawing upon specialized knowledge and skill inthe mathematical, physical and social sciences, together with the principles and methods ofengineering analysis and design to specify, predict and evaluate the results to be obtainedfrom these systems. Productivity and effective utilization of resources, including energyconservation, are principle concerns of practitioners. The industrial engineer may developoperations or improvements for many diverse activities, such as a hospital, a departmentstore, a manufacturing enterprise, an insurance office or government function. His or herposition in an organization is usually as a management advisor in contact with every phaseof the organization.The curriculum blends a basic group of common engineering technical courses withspecialized courses in the major areas of industrial engineering—design of human andmachine systems, design of management control systems, and improvement of manufac—turing operations. The course offerings stress mathematical and statistical techniques ofindustrial systems analysis; quantitative methodologies of operations research; computersas a tool for problem solving and simulation; economic considerations of alternatives;control of product or service quality and quantity; specifications of the manufacturingprocess including the equipment and tooling; and the utilization of safety and humanfactors engineering principles. The Industrial Engineering Program, which is accreditedby the Engineering Accreditation Commission of the Accreditation Board for Engineeringand Technology (ABET), leads to the degree of Bachelor of Science in IndustrialEngineering.

FRESHMAN YEARFall Semester Credits Spring Semesh r CreditsCH 101 General ChemistryI ................... 3 CSC 112 Intro to Comp. FORTRAN .......... . 3CH 121 General Chemistry I Lab ............... 1 ENG 112 Composution & Reading . . 3E 100 Introduction to COE ........ MA 241 Analyt, Geom. & Calculus II ........... 4E 115 Intro. to Computing Envr. PY 205 Physics for Engrs. & Sci.I . .. . 4ENG 111 Composition & Rhetoric . . H. Physical Education Elective . . 1MA 141 Analyt. Geom. & Calculus IHuman. Social Sci. Elec, ....................... 3 15PE 100 Health and Physical Fitness ............. 116
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SOPHOMORE YEARFall Semester Spring Semester CreditsIE 100 Intro. to Ind. Engr. 1 ECE 331 Prin. of Elec. Engr. . .. .. 3MA 242 Analyt. Geom. & Cal. III .. 4 CC 101 Engineering Graphics .. 2MAT 201 Struc. & Prop. of Engr. Mtl. .. 3 IE 307 Process Control Computing .. .. 3PY 208 Physics for Engrs. & Sci. 11 . .. 4 IE 311 Engr. Economic Analysis .. 3Human/Social Sci. Elec. ............ 3 MA 341 Applied Diff. Eqns. .. 3Physical Education Elective 1 ST 371 Intr. to Prob. & Distr. Theory . . .. 3E Physical Education Elective 118JUNIOR YEARFall Semester Credits Spring Semester CreditsCE 214 Engr. Mech. Statics 3 IE 352 Work Analysis & Design ................. 3ENG 331 Comm. for Engr. & Tech. .... 3 IE 401 Stochastic Models in IE .. 3IE 351 Manufacturing Engr. ..... .. 3 IE 443 Quality Control ............. . . 3IE 361 Deterministic Models in IE .. 3 IE 452 Ergonomics ................ .. 3ST 372 Intro. to Stat. Infer. & Regr. .. .. 3 Human/Social Sci. Elec. ............ .. 3Human/Social Sci. Elec. ......................... 3 Free Elective .................................... 318 1—8SENIOR YEARFall Semester Credits Spring Semester CreditsACC 280 Managerial Accounting ................ 3 IE 498 Sr. Project/Design Course ................ 3IE 308 Control of Prod. & Serv. Sys. ...... . . 3 Engr. Science Electives .................... . ..IE 441 Intro. to Simulation ............... .. 3 Human/Social Sci. Elec. . . .IE 453 Facilities Design .................. .. 3 Free Elective ....................................Human/Social Sci. Elec. .................. 3 "Free Elective ................................... 3 15Minimum Hours Required for Graduation ....... 134
FURNITURE MANUFACTURING OPTION IN INDUSTRIAL ENGINEERING
The furniture industry in North Carolina manufactures products valued at over $4billion each year and supports an annual payroll of $1.5 billion. The Bachelor of Science inIndustrial Engineering, Furniture Manufacturing option, prepares graduates for bothengineering and managerial positions in this industry. The curriculum offers industrialengineering students a concentrated study of the materials, products, and processes of thefurniture industry. Scholarship support is available to students in the FM option throughthe Furniture Foundation and the American Furniture Manufacturers Association. Fur-niture companies provide summer and cooperative education jobs, and permanentemployment opportunities exist on a national and international basis.

FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistry I ..................... 3 CSC 112 Intro. to Como/FORTRAN ............. 3CH 121 General Chemistry I Lab ......... . . 1 ENG 112 Composition & Reading ........... 3E 100 Introduction to COE ................. .. 0 MA 241 Analyt. Geom. & Calculus II ........ . 4E 115 Intro. to Computing Envr. ............ . . 1 PY 205 Physics for Engrs. & Sci. I .......... .. . 4ENG 111 Composition & Rhetoric ........... . . 3 Physical Education Elective ...................... 1MA 141 Analyt. Geom. & CalculusI ......... . 4 gHuman/Social Sci. Elec. .................... ... 3PE 100 Health and Physical Fitness ............. 116SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCC 101 Engineering Graphics ................... 2 ECE 331 Prin. of Elec. Engr. .................... 3IE 100 Intro. to Ind. Engr. ................. .. 1 IE 241 Furn. Mfg. Processesl ................... 3IE 240 Furniture. Product Engr. ........... . . 3 IE 307 Process Control Computing ............... 3MA 242 Analyt. Geom. & Cal. III ........... . . 4 MA 341 Applied Diff. Eqns. ..................... 3FY 208' Physics for Engrs. Sci. II ......... .. 4 ST 371 Intr. to Prob. Distr. Theory ............ 3Human/Social Sci. Elec. .................... 3 Physical Education Elective ...................... 1Physical Education Elective ...................... 1 1618
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JUNIOR YEARFall Semester Credits Spring Semester CreditsIE 311 Engr. Economic Analysis ................ 3 CE 214 Engr. Mech. Statics .................. 3IE 340 Furn. Mfg. Processes 11 .................. 3 ENG 331 Comm. for Engr. & Tech. .............. 3IE 352 Work Analysis & Design ............... 3 IE 341 Furniture Plant Layout .................. 3IE 361 Deterministic Models in IE .. . 3 IE 443 Quality Control .......................... 3ST 372 Intro. to Stat. Infer. & Regr. . . 3 Human. Social Sci. Elec. .. ............. 3Human. Social Sei. Elec. .................... 3 1518SENIOR YEARFall Semester Credits Spring Semester CreditsACC 280 Managerial Accounting .................. 3 IE 498 Sr. Project Design Course . . 3IE 308 Control of Prod & Serv Sys . 3 Engr. Science Electives IIIIIIIIIIIIIIIIIIIIIIII 6IE 441 Intro. to Simulation ................. . 3 Human. Social Sci. Elec. ......................... 3IE 452 Ergonomics ........................... 3 Free Elective ................................ 3Human Social Sci Elec. ........................ 3 15
15 Minimum Hours Required for Graduation . 128

MINOR IN INDUSTRIAL ENGINEERING
To obtain a minor in industrial engineering a student must complete a minimum offifteen hours from courses given on the departmental list. Students wishing to complete theminor requirements must make application to the Department of Industrial Engineeringand must meet the same academic criteria used for transfer applications.

MATERIALS SCIENCE AND ENGINEERING
Riddick Engineering Laboratories (Room 229)
Professor J. J. Hren, Head of the Department
Professor A. A. Fahmy, Director of Graduate Programs
Lecturer R. L. Porter, Undergraduate Coordinator
Kobe Steel Professor: R. E. Davis
University Distinguished Professor: J. Narayan
Kobe Steel Associate Professor: J. Glass
Alumni Distinguished Undergraduate Professor: R. L. Porter
Professors. K.J. Bachmann,J. R. Beeler,Jr., R. B. Benson,Jr,. R. E Davis, A. A. Fahmy.J J, Hren, A. I. Kingon. C. C.Koch. K. L Murty. J. Narayan, H. Palmour III, C. A. Rozgonyi, P. E‘ Russell, R O. Scatterizood, H. H. Stadelmaier:Research Professors‘ D Maher, F. Shimura' Adfllnt'l Profissors: Y. Chen. G. McGUire. J. Prater, J. Routbori. I. Turlik;Professors Emeritisw. W. Austin, H. Conrad.J. K. Magor, K. L. Moazed, R. F. StoopszAssoriate Professors'C. M. RalikN. El-Masry, J. Glass: Research Associate Professor. J. Kasichainula Visiting Assocmtt Professors. D Griffis, J C.Russ: Adjunct Associate Professors O. H Auciello, K Das: Associate Professor Emeritus: J. Hamme; AssistantProfessor:R.J.Spontak AdjunctAssistantProfessor.J Posthill;Lecturers R. L. Porter,H.A.West:Adjunct Lecturers.C. Chiklis, C. Willis: Research Associates'T. M. Hare, A. Sprecher, Z. Radzimski‘ Assoeiate Members ofthc Faculty'J. A.Bailey (Mechanical and Aerospace Engineering). S. Bedair (Electrical and Computer Engineering), K. S. Havner(Civil Engineering), Y Horie (CiVIl Engineering), H. Lamb (Chemical Engineering). G. Lucovsky (Physics), R. J.Nemanich (PhySics), A. Reisman (Electrical and Computer Engineering). I. Rovner(Sociology and Anthropology) V.T. Stannett (Chemical Engineering)
The Department of Materials Science and Engineering offers programs to qualify graduates for positions in industry, educational institutions, and governmental agencies whichinvolve design, development, selection, and processing of engineered materials. Typical ofthe industries served by graduates in Materials Science and Engineering are: aerospace,chemical and chemical processing, communications, electronics, energy production, manufacturing and fabricating of metals (including the automotive industry), ceramics andabrasives, construction materials, nuclear, and transportation.
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OPPORTUNITIES
The continuing industrial and technological growth of the United States and the South-east in general and of the state of North Carolina in particular has been marked by aparticularly strong demand for materials scientists and engineers. The pace of moderntechnological advances requires new materials and novel processing and or fabricationmethods. At the national level, materials research is prominently mentioned in most lists ofcritical or enabling technologies. As our understanding of materials science advances,common features and elements tend to unite many different industries. As an example,consider that our current knowledge ofsilicon is necessary in the electronics, photovoltaics,optical fiber technologies, lasers. pollution control. and biomedical industries. Advancedunderstanding of polymers also crosses and unites several different industries rangingfrom plastics, textiles, electronics, and recycling.Professional preparation and education in materials science and engineering providescareer opportunities in a wide range of industries from those which produce and or usemetals, glass, polymers, or ceramics, to those which use such materials in an integratedfashion such as the microelectronics industry. These opportunities include careers inresearch and development of new materials, new processes for producing them, failureanalysis, product design and reliability. and technical management at all levels of business.

CURRICULUM IN MATERIALS SCIENCE AND ENGINEERING
The materials scientist and engineer must be able to deal with a wide range of phenomenathat occur in all classes of materials: metals, ceramics. polymers, composites, and electronicmaterials. The undergraduate curriculum is designed to provide balance by addressing thescientific and engineering principles applicable to all classes of materials as well as theparticular engineering and design concepts unique to each class of material. Furtheremphasis in a specific area is provided by choosing one technical elective dealing withprocessing (metallic or ceramic materials) and one technical elective dealing with specificapplications (composite materials or electronic materials). The basic science elective allowsstudents to gain more fundamental knowledge in either solid state theory, organic, orphysical chemistry. The required senior design courses (MAT 423-424) serve as capstonecourses and provide a strong preparation for dealing with real industrial situations; thefirst course covers open ended classroom exposures and participatory involvements ingroup dynamics and proposal preparation; the second course provides direct involvementwith an industrial sponsor working on real problems submitted by industry. The remainingrequired courses are distributed among mathematics, physical sciences, and the humani—ties and social sciences.The materials science and engineering program, which is accredited by the EngineeringAccreditation Commission of the Accreditation Board for Engineering and Technology(ABET), leads to the degree Bachelor of Science in Materials Science and Engineering. Afifth year professional program is available for advanced study and further specialization.Graduate degrees are also offered (see listing of graduate degrees offered and consult theGraduate Catalog).

FRESHMAN YEARFall S; nus-[er Cndi'ls Spring Semester CreditsCH 101 General Chemistryl . . . .. 3 CH 107 12'7- Chem. Princ1ples&Appl.orCH 121 General Chemistr:V I Lab . . H . 1 CSC110112 Intro. wComp.................... 3 4E 100 IntroductiontoCOE .. . 0 ENG 112 Composition& Reading ............. 3E 115 Intro. to Computing Envr. ,, . .. . 1 MA 241 Analyt,Geom.&CalculusII ............ 4ENG 111 CompOsition & Rhetoric ......... 3 FY 205 Physics for Engrs. & Sci.I ., .. 4MA 141 Analyt. Geom. & Calculus l . . 4 PhySical Education Elective ..................... 1Human. Social Sci Elec.l .. ............... . 3 15 16PE 100 Health and Physical Fitness . i °r16
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SOPHOMORE YEAR
Fall Semester Credits Semester CreditsCSC 110/112 Intro. to Comp. or CE 214 Engr. Mechanics Statics 3CH 107/127 Chem. Principles & Appl 3/4 ECE 331 Principals Electrical Engr. . .. . . 3MA 242 Analyt, Geom. & Cal. III ..,. MA 341 Appl. Diff. Eqn. .. 3MAT 201 Str. & Prop. Engr. Matls. MAT 301 Equil. & Rate Processes . . 3MAT 210 Exper. Mat. Sci. Engr. . .. Human/Social Sci. Elec.l ................ .. 3FY 208 Physics for Engrsr & Sci. II .. Human/Social Sci. Elec.‘ ......................... 3Physical Education Elective ...................... 1 1816 or 17JUNIOR YEARFall Semester Credits Spring Semester CreditsCE 313 Mechanics of Solids ...................... 3 MAT 321 Phase Trans. & Diffusion ....... . . 3MAT 324 Polymer Char. Lab ........... 1 MAT 331 Principals of Materials 11 ....... . . 3MAT 325 Intro. Polymeric Materials . ...... 4 MAT 434 Ceramic Engr. Lab ............. .. 1MAT 330 Principals of Materialsl ...... 3 MAT 435 Physical Ceramicsl ............ .. 3MAT 410 Comp. Appl. Matls. Engr. 3 MAT 450 Mechanical Prop. Materials ..... .. 3Human/Social Sci. Elec.‘ ......................... 3 Free Elective ............................. 31—7 Physical Education Elective ...................... 117SENIOR YEARFall Semester Credits Spring Semester CreditsMAT 423 Intro. Matl. Engr. Design .............. 3 MAT 424 Senior Design Proj. .................... 3MAT 430 Phys‘ Metallurgy Lab ,. ...... 1 MAT 491 Matls. Engr. Seminar‘ ..........MAT 431 Physical MetallurgyI ...... 4 MAT Technical Elective5 ..................MAT 491 Matls. Engr. Seminar‘ .. (1) Human/Social Sci. Elec.l ..................MAT Technical Elective5 .............. 3 Free Elective ............................. . . .Basic Science Elective3 .......... 3 or 4 Free Elective ....................................Human/Social Sci. Elec.I ......................... 3 15 or 1617 or *9 Minimum Hours Required for Graduation ....... 133
lHumanities and Social Sciences courses to be selected from appropriate list approved by the College of Engineering.2All students in Materials Science and Engineering must take bothCH 107 and CH 127, and, eitherCSC 110 or CSC 112.8Basic Science Elective(Select One): MAT 332 Prin. Materials 111 (3); CH 220 Organic Chemistry(4); or CH 437 PhysicalChemistry for Engineers (4). It is suggested that if CH 220 or CH 437 is selected, it be taken in the fourth semester.‘MAT 491 Seminar may be taken either senior semester.5MAT Technical Electives: Two technical electives (6 credits) are required from the four listed. These four courses arethe only approved technical electives. One must be taken in the fall senior semester and one in the spring seniorsemester.Senior Fall Semester take one:MAT 311 Ceramic Processingl 3MAT 440 Processing. Metallic Matls 3

Senior Spring Semester—take one:MAT 460 Electronic Materials 3MAT 556 Composite Materials 3
MINOR IN MATERIALS SCIENCE AND ENGINEERING
The minor in Materials Science and Engineering is designed to provide undergraduateengineering students and other science majors in curricula other than Materials Scienceand Engineering with the fundamentals of modern materials science and engineeringnecessary for advanced study in materials science and engineering and/or employment inmaterials related fields. The minor in Materials Science and Engineering offers a struc-tured program that allows students to become familiar with the common features of allmaterials and to gain a deeper knowledge of at least one specific area of interest, includingceramics, polymeric, metallic, or electronic materials. This minor requires 16-17 hours ofconcentration consisting of ten hours of specified MAT courses (including MAT 201 andMAT 210) and 6-7 hours of additional courses. The GPA for the minor courses must be atleast 2.0. For information concerning the minor, contact the Undergraduate Coordinator.
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MECHANICAL AND AEROSPACE ENGINEERING
Broughton Hall (Room 3211)
Proftssor C. F. Zorowski, Head of Department
Professor F. R. DeJarnette, Associate Head of Department
Profi ssor J. C. Mulligan, Diru-(or of Graduate Programs
Ltt'flll‘t’l‘ A. S. Boyers. Undergraduate Administrator
Alumni Distinguished Undtrgradmttc Professors: E. M. Afify, M. A. Boles, R. R. Johnson
Alumni Distinguished Graduate Professors: M. N. Ozisik, F. R. DeJarnette
R. J. Reynolds Industries Professors: W. C. Griffith, C. F. Zorowski
[’rifisstrs‘EJVl Afil'y..l A Baileyf‘. R. DeJarnelte,T A.D0\\ J.A.Ed\Vards,F.D Hart H.A.Hassan,T.H.HodgsonF..(i Humphries. R. F Kellie.C.Kleinstreuer.(i K F.Lee.C.J.Maday.J.C.Mulligan,R.T Nagel.M.N OZISlk J.N.Perk n:.. L ll. Royster F 0 Smetana. F Y Sorrell. J. S Strenkmwki. W. D Walberg C. F. Zorowski1AdJunclPrufzxwrs J M Bo“ nds.R L Brad0\\'.(.T.Crowe,D P DeWm W D Erickson.G.Horvay.J.N Juang,D E Klett.F R McClure R A. Whisnam; l' siting Pro/i ssur and Ertcnsion Spec alist. M M. Fikry. Professors Emerili R. A.Burton M. II. Clayton. B. H Garcia Jr . W C. Griffith. F.J. Hale.J K. WhitfieldJ WoodburnzAssoczale ProfessorsM. A. Boles..l VI. Dand J W Eischen R R Johnson. E. C. Klang J. W. Leach D S McRae. L M Silverberg:Assam/1t: [‘IUJIHMH‘ am! E111 nsiun Spci‘zalzsl H M Eckerlin: Adjunct Associate Professors: J. P. Archie, R. W.Barmxell J F Campbell J.G Cleland. P D Corson D L. Dwoyer.A C Eberhardt.R.M. Hall.J.H Hebrank,K R.lyer, D.W Lee R M Potter. M.J Ruiz H.Slngh J S.Ste\vart; l'isitznqusocIali Professor C.P Younngss'istanlPr)flssm\ N. ('hokanl L. E. Hall. R D Gould P 1. R0. F. G. Yuan, M. A Zlkry.Ad]unrtAssistant Professors G. VLandler. P. L.Loe.M M.Cohen D P (‘olvm.J.A Cooke J.P.Coulter,J U Cronder.J.A.Daggerhart. P. A. Gnoffo.SD Ho land. M A Norris. A. L. Palra T. W. Sigmon, S E. Southward. K. Q. Sun M E Tauber, M. A. Ward. W. J.Yanta l’ s ( 7111A \th’lflll/ Professor. J T. Warfford, Lt chm rs. G. O. Batten A S Boyers, G. M. Moorefield, R. J Vess‘.Lm‘un rEnu r Ins. R J Leuba: l'isilinqInstructor'T H Brown.Adjunct Instructors. H G. Hoomani. D W. Lindley;Inti rnslit itionn/ Adjuncls P. H. DeHoff K. M Whatley
Mechanical engineering deals with practical applications of mechanics and thermalsciences and comprises a wide range of activities including research; design and development: testing and experimentation; production implementation; manufacturing: operations: engineering sales and service; and management of engineering systems. subsystemsand components. The diverse areas to which mechanical engineers contribute includetransportation, power generation, energy conversion, environmental control, pollutionabatement, manufacturing. and noise control. A recent trend in one phase of mechanicalengineering has been increased interest in the areas of robotics, precision engineering. andautomated manufacturing systems.Aerospace engineering has grown out of the challenge of the design, construction, andoperation of vehicles that move or travel above the earth’s surface. These vehicles rangefrom ground—effect machines and helicopters to aircraft, rockets, and spacecraft. Thedesign of these vehicles is difficult not only because they must be lightweight but alsobecause they must operate reliably and efficiently in a harsh environment. Every majorclass of thermal and mechanical system is included in aerospace vehicles. Moreover, thedesign requirements for spacecraft and high performance transport aircraft also apply tothe next generation of ground transportation systems such as high speed trains, over»watertransport, and automated motor vehicles.

FACILITIES
Laboratories include research facilities in acoustics, automotive engine pollution andperformance, computer aided design and computer graphics. the effect ofshock loading onmaterials, machine tool wear and mechanics, applied energy systems including a completesolar house. precision engineering, and boundary layers on airfoils. Undergraduate laboratories exist for the following courses and activities: mechanical engineering measurements,performance evaluation of mechanical engineering systems, senior projects in machine andsystem design, senior projects in aerospace vehicle design, and subsonic and supersonicwind tunnel testing and data analysis. Further, the department has a complete machineshop and electronics and instrumentation shop and related technicians.
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OPPORTUNITIES
The flexibility and breadth of the mechanical engineering curriculum culminates in abroad range of employment opportunities in machinery and power related applications theworld over. Mechanical engineers work at the heart of development of computer controlleddevices, vehicles and production machinery. They are well qualified for employment inproduction or product planning and for industrial management Many go into research anddevelopment after graduate study. The employment demand for graduates in mechanicalengineering typically exceeds the supply and is among the highest of the various engineer—ing departments.Most graduates in aerospace engineering prefer to seek employment in the the aerospaceindustry, however, they are broadly qualified for a variety of kinds of practice. Theaerospace industry is one of the largest employers of engineers in the United States. Careerand employment opportunities are available in the areas of aerodynamics, propulsion,structures and stability and control in both commercial and private aviation and in relatedaerospace industries.

CURRICULA
Because of the close relationship between mechanical and aerospace engineering, bothcurricula are administered by one department. There is cooperation between the twodisciplines in which responsibility for subject areas such as thermodynamics, heat andmass transfer, vibrations, acoustics, fluid mechanics, propulsion and control theory isshared. Each program is designed to provide the student with an understanding of both thescience on which the discipline is founded and the applied science and technology whichcharacterizes its specific character. In addition the programs provide the student with anopportunity to develop the skills for applying his or her acquired knowledge. The AerospaceEngineering and the Mechanical Engineering programs, which are accredited by theEngineering Accreditation Commission of the Accreditation Board for Engineering andTechnology (ABET), lead to the degrees Bachelor of Science in Aerospace Engineering,and Bachelor of Science in Mechanical Engineering, respectively. Graduate degrees arealso offered (see listing of graduate degrees offered and consult the Graduate Catalog).

AEROSPACE ENGINEERING
FRESHMAN YEAR

Fall Semester Credits Spring Sm Islcr (‘rirlilaCH 101 General Chemistryl ............... . 3 CH 107 Chem Prinmples App]. . 3CH 121 General Chemistry I Lab H ..... . .. 1 ENG 112 Composition & Reading ., . . .. . 3E100 IntroductiontoCOE . . .. . ..... 0 MA 241 Analyt.Geom,&Calculusll ..... . 4E 115 Intro. to Computing Envr. ................ 1 FY 205 PhySics for Engrs & Sci. I 1ENG 111 Composition & Rhetoric i 3 PhySical Education Electne . . .. . 1MA 141 Analyt. Geom & Calculus I i ........ 4 ,PE 100 Health and PhySIcal Fitness . .. i. 1 1')Human. Social SCL Elec. .................... 315SOPHOMORE YEAR
Fall Snntsler Credits Spring Smirsll r ('ruliisCSC 112 Intro. to Comp. FORTRAN ...“ ., , .. .3 CC 101 Engineering Graphics . i .. . .. 2MA 242 Analyt. Geom. & Calculus III ........ . 4 MA 341 Applied Differ. Equa. ..... H i, ., 3;MAE 206 Engineering Statics . 1. ......... 3 MAE 2(8 Engr Dynamics ... ..... . .. i H 3FY 208 Physics for Engrs & SCI. [I ...., . . H. 4 MAE 261 Aero. Vehi Performance . ., .. i . 3Human. Somal SCL Elec ................... 3 MAE 314 Solid Mechanics. .. ., . . 3Physical Education Elective ....... . i i ., .. 1 MAT 201 Struc. Prop. of Engr. Mat. 3Pl ysical Educat on Elect ve . , . l
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JUNIOR YEARFall Semester Credits Spring SemesterECE 331 Prin. of Elec. Engr. .. 3 MAE 356 Aerodynamics II 3ECE 339 Prin. of Elec. Engr. Lab .. l MAE 358 Aerodynamics II Lab ......... .. 1MAE 301 Engr. ThermodynamicsI .. 3 MAE 365 PropulsionI ................. .. 3MAE 355 Aerodynamics I .............. .. 3 MAE 461 Dynamics & Controls .. 3MAE 357 Aerodynamics I Lab .. 1 MAE 472 Aero. Struc. II .. 3MAE 371 Aero. Struc. I .. 3 MAE 473 Aero. Struc. II Lab ........... .. 1Human/Social Sci. Elec. 3 Human/Social Sci. Elec. 317 fiSENIOR YEARFall Credits Spn'ng Semester CreditsMAE 455 Boundary Layer Theory 3 MAE 479 Aero. Vehi. Design II 3MAE 462 Flight Vehi. Sta. & Cont. .. 3 Department Elective .. 3MAE 465 Propulsion II .. 3 Human/Social Sci. Elec. .. 3MAE 466 Propulsion 11 Lab .. 1 Elective .. 3MAE 478 Aero. Vehi. Design I .. 2 Elective 3Free Elective .. 3 5Human/Social Sci. Elec. 3 1l_8 Minimum Required for Graduation 134
MECHANICAL ENGINEERING

FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistry I ..................... 3 CSC 112 Intro. to Comp/FORTRAN 3CH 121 General Chemistry I Lab .. 1 ENG 112 Composition & Reading .. 3E 100 Introduction to COE ........... .. 0 MA 241 Analyt. Geom. Calculus II .. .. . 4E 115 Intro. to Computing Envr. ...... .. 1 FY 205 Physics for Engrs. & Sci. I ...... .. 4ENG 111 Composition & Rhetoric . . 3 Physical Education Elective 1MA 141 Analyt.Geom. &Calculusl .. 4 15PE 100 Health and Physical Fitness .. .. 1Human/Social Sci. Elec. 316SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCC 101 Engineering Graphics 2 MA 302 Numer. Appl. to Diff. Eqn. 1MA 242 Analyt. Geom. &Cal. III .. 4 MA 341 Appl. Diff. Eqns. .. 3MAE 206 Engineering Statics .. 3 MAE 208 Dynamics ........ 3FY 208 Physics for Engrs. & Sci. II . .. 4 MAE 314 Solid Mechanics .......... 3Human/Social Sci. Elec. ............ .. 3 MAT 201 Struct. Prop. Engr. Mat]. .. 3Physical Education Elective ...................... 1 Human/Social Sci. Elec. .............. .. 317 Physical Education Elective ...................... 1I7JUNIOR YEARFall Semester Credits Spring Semester CreditsECE 331 Prin. of Elec. Engr. .................... 3 IE 311 Engr. Econ. Analysis .................... 3MAE 301 Engr. Thermodynamics I . . . 3 MAE 302 Engr. Thermodynamics II . . .. 3MAE 305 ME Lab I ................ .. 1 MAE 306 ME Lab II ................. .. 1MAE 315 Dynamics of Machines .. 3 MAE 308 Fluid MechanicsI .......... .. 3MAE 316 Strength of Mech. Comp. . .. 3 MAE 310 Heat Trans. (Con. & Rad.) .. .. 3Human/Social Sci. Elec. ......................... 3 Human/Social Sci. Elec. ......................... 316 16SENIOR YEARFall Semester Credits Spring Semester CreditsMAE 405 ME Lab III ........................... 1 MAE 412 Energy Systems ...................... 3MAE 410 Conv. Ht. Trans. & Fluid Fl. . 3 MAE 416 Mech. Engr. Design ......MAE 415 Mech. EngT. Analysis .. 3 Dept. Elective .......................MAE 435 Prin. of Auto. Control .. .. 3 Free Elective ......................... ..Free Elective ..................... 3 Human/Social Sci. Elec. .........................Free Elective .................................... 3 —_ 1616 Minimum Hours Required for Graduation ....... 129

198



NUCLEAR ENGINEERING
Burlington Engineering Laboratories (Room 1110 B)
Professor D. L. Dudziak, Head of the Department
Professor R. P. Gardner, Coordinator ofAdm'sing
Alumni Distinguished Undergraduate Professor: K. Verghese
Professors D. L. Dudziak, R. P. Gardner, J. G. Gilligan, K. L. Murty. P. J. Turinsky. K. Verghese. B W. Wehrmg:Professors Emerlti: R. L. Murray. R. F. Saxe. E. Stam. L, R. Zumwalt; Assoriate Professor J. M. Doster: AssistantProfessors. D. Bullen, O. E. Hankins: Lecturer and Health Physicist: K. V. Mani, Associate Director ofNutlear ReactorProgram: G. D. Miller: Nuclear Services Manager. J. N. Weaver.
Nuclear engineering is concerned with the engineering aspects of the control, release andutilization of nuclear energy from both fission and fusion. Nuclear reactors serve manyfunctions—they serve as heat sources for electric power plants, are the basis of modernpropulsion systems for ships and submarines, and produce fissionable and radioactiveisotopes for a variety of peaceful applications. Nuclear methods are applied in medicaldiagnosis and treatment, scientific research, and the search for new resources. The NuclearEngineering program educates individuals in scientific and engineering principles essen—tial for effective and productive contributions in industrial, university and governmentservice. The Nuclear Engineering program, which is accredited by the EngineeringAccreditation Commission of the Accreditation Board for Engineering and Technology(ABET), leads to the degree Bachelor of Science in Nuclear Engineering.

OPPORTUNITIES
Nuclear power reactor construction continues with over one hundred reactors nowoperating in the nation, increasing our reliance upon nuclear energy as a substitute forenergy from fossil fuels. Development of breeder and fusion reactors offers the potential ofvast new energy sources. Industrial and medical applications of radiation continue toincrease in diverse industries. A demand for nuclear engineers exists within the electricpower industry and national laboratories.

SCHOLARSHIPS AND AWARDS
Several special scholarships exist for NCSU Nuclear Engineering students, includingthe Bechtel, Carolina Power and Light, Ebasco, Eastern Carolinas ANS, Institute forNuclear Power Operations, and American Nuclear Society scholarships. A specialdepartment fund supports scholarships for incoming freshmen. NCSU Nuclear Engineering students have gained national recognition by several times receiving the StudentDesign Award of the American Nuclear Society and being recipients ofnationally awardedfellowships.

FACILITIES
Facilities for nuclear education include: a nuclear research reactor (PULSTAR), whichcan be operated at a steady state power of 1 MW; the Scaled Pressurized Water Reactorfacility (SPWR), an operating 1/9 scale model ofa nuclear power plant; radiation detectorsand multi—channel analyzers; nuclear materials laboratory; thermal hydraulic laboratory;promptgamma facility; neutron radiography unit; numerous computer facilities includinggraphic terminals, access to the NCSU IBM 3090 supercomputer and the North CarolinaSupercomputing Center CRAY Y-MP, an Alliant FX/4 parallel mini-supercomputer,numerous departmental computer workstations, several College of Engineering EOSengineering workstations, and microcomputers (P03); fusion laboratory; neutron activation analysis laboratory, and high- and low—level radiochemistry laboratories.
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CURRICULUM
Nuclear engineers work in nuclear systems research, design, development, testing,operation, environmental protection, and marketing. The Bachelor of Science programprepares graduates for positions in industry, national laboratories, or for graduate study(see listing of graduate degrees offered). The curriculum incorporates basic sciences andengineering, with emphasis on mathematics and physics, followed by coursework innuclear science and technology. Attention is given to the engineering design of nuclearreactors and nuclear radiation systems and to energy resources and environmental aspectsof nuclear energy. Computers are widely used through the curriculum.

FRESHMAN YEAR
Fall Semester Credits Spring Semester CreditsCH 101 General Chemistry I 3 CH 107 Chem. Principles & Appl. ................ 3CH 121 General Chemistry I Lab . .. 1 CH 127 Chem. Principles Lab . . .. .. 1E 100 Introduction to COE ....... .. 0 ENG 112 Composition 81. Reading .. 3E 115 Intro. to Computing Envr. .. 1 MA 241 Analyt. Geom. & Calculus II .. 4ENG 111 Composition & Rhetoric .. 3 FY 205 Physics for Engrs. & Sci. I .. .. 4MA 141 Analyt. Geom. & Calculusl . .. 4 Physical Education Elective ...................... 1Human./Social Sci. Elec. .............. i. 3 16PE 100 Health and Physical Fitness ............. 116SOPHOMORE YEAR
Fall Semester Credits Spring Semester CreditsCSC 112 Intro. to Comp/FORTRAN ............. 3 CE 213 Intro. to Mechanics ................. 3MA 242 Analyt. Geom. & Calculus III . .. 4 MA 341 Applied Differ. Equa. .......... . 3NE 201 Intro. to Nucl. Engr. ........... . 2 NE 202 Fundamentals of Nuc. Energy .. .. 4FY 208 Physics for Engrs. & Sci. 11 ..... . . 4 FY 407 Intro. Mod. Physics ............. . . 3Human/Social Sci. Elec. ......................... 3 Human./Social Sci. Elec. ......................... 316 16JUNIOR YEAR
F'all Semester Credits Spring Semester CreditsECE 331 Prin. of Elec. Engr. .................... 3 MA 401 Appl. Diff. Eqns. II ..................... 3MAE 301 Engr.ThermodynamicsI ....... 3 MAT 201 Struct. Prop. Engr. Mat]. ....... 3MAE 308 Fluid Mechanics ............... . 3 NE 302 Nucl. Reac. Energ. Conv. ......... 4NE 301 Fund. of Nuclear Engr. .......... ... 4 NE 401 Reactor Analyt. & Design ............... 4Physical Education Elective ...................... 1 1—414SENIOR YEAR
Fall Semester Credits Spring Semester CreditsNE 402 Reactor Engineering ....... . 4 NE 403 Nucl. Engr. Design Project .............. 3NE 404 Rad. & Reactor Safety ...... . 3 NE 409 Nuclear Materials ........... . 2NE 405 Reactor Systems ........... . 3 Approved NE Elec. ................... . . 3Human/Social Sci. Elec. .............. .. 3 Human/Social Sci. Elec. .............. .. 3Physical Education Elective ...................... 1 Human/Social Sci. Elec. ......................... 314 14Minimum Hours Required for Graduation ....... 120
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TEXTILE ENGINEERING
(Also see “College of Textiles”)
Textile Building Centennial Campus (Room 3250)
Professor C. D. Livengood, Head ofthe Department of Textile Engineering, Chemistry, andScience
Professor B. S. Gupta, Assistant Head
Professor K. R. Beck, Assistant Head
Professor T. G. Clapp, Program Director

(For a list of faculty. see “Textile Engineering, Chemistry, and Science”)
The textile and related industries represent a major part of the manufacturing segmentof the American economy with the industry mainly concentrated in the Southeast. Thetextile industry of North Carolina comprises approximately one fourth of the United Statestextile industry. Textile and related industries in North Carolina represent 40-50% of theindustrial employment. The value of textile products alone produced in North Carolinatotals some $13 billion a year.The textile industry is rapidly changing to become a capital intensive, high-technologyindustry. Applications of computers and robotics are commonplace in the modern plant.Textile engineering is concerned with the application of scientific principles and engineer-ing practice to the design and control of all aspects of fiber, textile and apparel processes,products and machinery.The Textile Engineering program, which is accredited by the Engineering Accredita—tion Commission of the Accreditation Board for Engineering and Technology (ABET),leads to the degree of Bachelor of Science in Textile Engineering.

FACILITIES AND SCHOLARSHIPS
(See “College of Textiles”)

OPPORTUNITIES
Because the modern production and utilization of textile materials require young peoplehighly competent in the areas of engineering, mathematics, science and technology, gradu—ates of the program are prepared for challenging careers in the primary textile, man<madefiber. apparel and nonwovens industries, as well as the textile machinery, automotive,aerospace and construction industries. Opportunities abound in plant engineering, qualityengineering, production control, process engineering, and product development.

TEXTILE ENGINEERING CURRICULUM
The Textile Engineering program investigates how scientific principles and engineeringpractices can be applied to the diverse requirements of textile materials, processes, structures and machinery. The program combines study of textile, physical, mathematical andsocial sciences with engineering analysis and design techniques. Students study the interaction of fibers and fabrics with machinery, as well as consider such issues as quality,safety, process control and project management. Completion of a BS. in Textile Engineer—ing provides the individual with a broad engineering background suited to addressingtextile engineering problems. Since training in textile engineering involves two distincttechnical fields textiles and engineering—the curriculum is a joint responsibility of thetwo colleges and is so administered.
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FRESHMAN YEARIi'u/l Sr nuslu ('rulirs Spring Snmstlr CTPdZLS(‘H 101 General Chemistrvl 1 . . 1 51 CSC 112 lntro1toComp1 FORTRAN . 3('11121 General Chemistry I Lab 1 1 1 1 ENG 112 Composmon & Reading 111111111111 1 3E 100 lntroductiOi to ('()E 0 MA 241 Analyt1Geom1& Calculus 11 ............. 4E 115 Intro to (‘omputing Envr1 1 1 11111 1 1 FY 205 Physics for Engrs & Sci11 1 .. 4ENG 111 Composition A; Rhetoric 1 . . . 1 1 '3 PhySIcal Education Elective ...................... 1MA141 Analyt (Ieom &Calculusl 1 .1 14PE 100 Health and Physmal Fitness . ,,,,, 1 1'5llumzin. Somal Sm Elec 1 1 11 316SOPHOMORE YEARFa S: n INfll (‘rul [3 Spring Semester Credits(1C 101 Ingineer ngGraphics . 1 2 MA 341 Appl Diff. Eqns 1 1 1 .. 1 3MA 242 Analyt. (Zeom & Cal1 [11 1111111111 . 4 MAE 208 Engineering Dynamics ......... 1 3MAE 206 Engineering Statics 1 .. ,,,,,,,, 3 MAE 314 Solid Mechanics.PY 208 PhySics for Engrs1& Sc11l 1 1 1.1 1 11 4 ST 361 Intro. to Statistics for Eng'r.Free Elective . ....................... 3 TE 201 Polymr1& Fiber Sc11 & 'Engr.Physical Education Eloctne . 1 Human Social Sc11 Elec.17 19JUNIOR YEARFull Si mi xii r Crtrlits Spring Semester CreditsECE 331 Prin1ofElec1Engr1l 11111111111111111 3 ECE 332 Prin of Elec Engr 11 orMAE 301 Engr Thermodvnamics l ........... 3 MAE 435 Prin1ofAuto. Controls 1. 111 ... ..... 3MAE 308 Fluid Mechanics l 1 1 .1 . 3 ENG 331 Comm1 for Engr. & Tech. .1 1. 3TE 301 Textilerg Processl . 1 1 114 TAM 380 Mgmt1&Cont1ofTex Sys 1. 3Human Seeial SC] Elec1 1 3 TE 302 Textile Mfg1 Process 11 11 4PhySical Education Elective 1 Human Social Sci. Elec. . 3Free Elective .............................. 317 19SENIOR YEARFri/I Simulu Crtdits Spring Sunester CreditsTE 30'} Te\ti e (‘hem1 Process 1 . 1 . 1 4 TE 402 Textile Engr. Design 11 ................ 4TE 401 Textile Eng? DeSign11 . 1 4 TE 404 Textile Quality Control .TE 403 Mechanics Fiber Structure 11 . 11 11 ‘3 Human. Seeial Sci1 Elec ...... .Engineering Elective . 3 Free Elective . . .........................Human Social SCI Elec 3 14
ll Minimum Hours Required for Graduation ....... 134

PROFESSIONAL DEGREES
The College of Engineering offers professional curricula leading to the degrees ofChemical Engineer, Civil Engineer, Electrical Engineer. Industrial Engineer, MaterialsEngineer, Mechanical Engineer, and Nuclear Engineer. This program is designed forengineering students holding baccalaureate degrees who find that an additional year ofeducation is desirable. for practicing engineers who desire to take a year of professionalwork to update their training, and for students holding physical sciences or mathematicsdegrees who seek a professional level of education in engineering. The program is intendedto be sufficiently flexible to meet a wide variety of student needs, and to emphasizeprofessional course work. The curriculum consists of a minimum of 30 hours of credit at the400 level or above, including at least 15 hours of credit at the 500 level or above.Applicants who hold the bachelor’s degree in engineering, physical sciences, or mathe-matics may be admitted to the professional program of the College of Engineering uponapplication and presentation of official credentials. For unconditional admission, thesecredentials must show a minimum grade point average of 2.5 overall. Admission on aprovisional basis may be granted to applicants who do not meet the formal requirements. Inthe case of insufficient preparation, prerequisite courses will be prescribed in addition tothe normal fifth—year requirements.
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The following requirements of the College of Engineering will be observed:1.

10.
11.

12.

Professional degree students are admitted through the Undergraduate AdmissionsOffice as fifth-year professional degree (PR) students. They are subject to rules andregulations as established and administered by the Dean of the College of Engineering.Application forms for admission to the professional degree program should becompleted and submitted to the Assistant Dean for Academic Affairs at least 60 daysin advance of the semester in which admission is sought. Acceptance of a student forthe professional program is based on the recommendation of the student’s department and the approval of the Assistant Dean for Academic Affairs. At the time ofacceptance, NCSU students may transfer a limited number of excess credits to theirprofessional program.. A limited amount of credit to be applied toward the requirements for the professional degree may be transferred to NCSU from recognized institutions offeringadvanced work in engineering and related fields. Such a transfer of credit must beapproved by the department in which the student does his or her major work and bythe Dean of the College of Engineering.. A graduate in one field of engineering may choose to work for a professional degreein another field provided he or she has the permission of the department. The studentwill be expected to take necessary prerequisite courses in addition to those requiredfor the professional degree program.. Each fifth-year student will be assigned to an advisor in the sponsoring department.The function of the advisor is to assist the student in preparing a program of studyand to counsel the student with regard to his or her academic work. Prior to themidterm of the first semester, the student and his or her advisor should agree on aprogram of study for the professional degree. Program of Study for ProfessionalDegree forms will be prepared and submitted to the office of the Assistant Dean forAcademic Affairs as well as to the department. Upon approval of the Office of theDean, this becomes the student’s degree program.. Grades for each completed course are reported to the Dean of the College of Engineering and to Registration and Records. A minimum grade of“C" must be made ineach course to obtain credit. A quality point average of2.5 in all course work must bemaintained to satisfy requirements for a professional degree.. All courses taken by the student after admission to the professional program willcount toward the overall grade point average even though an individual course maynot be a part of the degree program.. A student who falls below 2.5 average will be placed on probation and given onesemester to raise the overall average up to a 2.5. If the student has been admitted on aprovisional basis, he or she must make a 2.5 average the first semester in order tocontinue.. Work completed more than six years prior to the date on which the professionaldegree is to be granted may not be used as credit toward the professional degree,unless approved by the head of the department concerned and the Assistant Dean forAcademic Affairs.A professional degree student who has been admitted to the Graduate School may,with the approval of a Master’s Degree committee and the Graduate School, transfernine hours of credit for courses in which a grade of “B” or higher was received.A student may transfer only once, that is, from the Professional Degree Program tothe Graduate School or from the Graduate School to the Professional Degree Program. Therefore. a student is not permitted to return to either program after havingtransferred from that degree program.It is intended that professional degree students will complete a substantial portion ofcredit hours toward the degree while in residence on the NCSU campus.
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COLLEGE OF FOREST
RESOURCES

Biltmore Hall (Room 2028)
L. W. Tombaugh, DUN!
J. D. Wellman, Associate Dean for Academic Affairs and Coordinator ofAdz‘ising
R. Lea, Associritt Bed 71 for Rtsearcli
K. Martin, Assistant to the Dean for Academic Affairs and Lecturer
A. S. Coughlin, Director ofEducaiz’onal Outreach
C. D. Argentati, Natural Resources Librarian
The mission of the College of Forest Resources is to develop high impact professionals.new ideas, and technology to assure that natural resource based enterprises are managedin ways that are economically sound and environmentally sustainable. This mission ispursued through programs of undergraduate and graduate instruction. research, andextension.The College of Forest Resources is the only unit in the University of North CarolinaSystem that combines accredited programs in forestry, wood and paper science, andrecreation and park management. It thus has a unique responsibility to provide the leader-ship, the science, and the technology that will contribute to improved management ofrenewable natural resources, more productive and competitive resource based enterprises,and an improved quality of the environment.Renewable natural resources serve three broad purposes, and these purposes define theprograms of the College of Forest Resources.First. forests and related natural resources provide goods and services that are useful tosociety and that provide the basis for industrial activities, jobs, and income. The College hasa special mission to provide well educated personnel, new technology, and service to theforest products industry an industry that adds $73,000,000.000 to the value of the US.economy each year and that employs nearly 9% of all people working in US. manufactur-ing. This industry is particularly important to the economy of our state. It ranks second interms of manufacturing employment in North Carolina, and its products include pulp andpaper. lumber. plywood, particleboard, and furniture. An important part of our mission isto contribute to the efficiency and profitability of forest products enterprises while assuringthe continued availability of raw materials and productive forests in the long run.The second use of renewable natural resources—forests, wildlife, open spaces—is forleisure time activities. Whether enjoyed in urban settings or in national parks and forests,leisure time experiences are essential to the overall quality of life in an increasinglytechnological society. The College prepares professionals to deal with planning, organizing,and managing parks, recreation and sports programs, and commercial recreation andtourism facilities.Finally, natural resources interact in complex ways to produce a finely woven, delicateweb of ecological relationships. It is not just the quality of life, it is in some instances lifeitself that will depend on our capability to understand and maintain a harmonious relation-ship with the natural environment. All departments within the College conduct teaching,research, and extension activities directed to understanding and contributing to the main-tenance of a high quality environment.
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DEGREE PROGRAMS
The College of Forest Resources offers programs of study leading to baccalaureate andgraduate degrees in the management and use of natural resources and offers courses in thesame arena to students in other colleges. Five professional curricula are administered inthe College through its Departments of Forestry; Parks, Recreation and Tourism Management; and Wood and Paper Science, and a sixth is offered through joint administrationof the Fisheries and Wildlife Sciences Program with the College of Agriculture and LifeSciences. These programs provide a broad education in the biological, physical, and socialsciences as well as a sound cultural and professional background.Baccalaureate degrees prepare students for careers in the fields of fisheries and wildlifesciences; forest management; natural resources assessment and management; parks.recreation and tourism management; pulp and paper science and technology; and woodproducts.Graduate degrees offered include: Master of Science, Master of Forestry. Master ofParks, Recreation and Tourism Management. Master of Wood and Paper Science, and theDoctor of Philosophy. Graduate degree programs may be tailored to a variety of specializedand interdisciplinary topics related to the teaching and research activities of the College.Applicants should consult the Graduate Catalog for additional information about theseprograms.

COMPUTER COMPETENCY
Extensive use of microcomputers and workstations is incorporated throughout all curricula of the College of Forest Resources. Each program begins with a basic course incomputer competency in the freshman year, and students are expected to use the computerfor 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 advantageous in terms of convenience to purchase a personalcomputer. The College has arranged for personal computer lease or purchase through theNCSU Bookstores. Questions about such a purchase should be directed to the AssociateDean of Academic Affairs or the appropriate departmental curriculum coordinator.

FIELD INSTRUCTION AND WORK EXPERIENCE
All curricula in the College have strong components of hands-on field and laboratoryinstruction and experience, and all either require or strongly recommend voluntary on—the~job work experience. All students (except those in Natural Resources concentrations) arerequired to complete the equivalent of one or more of the following summer activities: (1)camp; (2) internship; (3) practicum; (4) work experience. The Forest Management andFisheries and Wildlife curricula both have required summer camps. Undergraduatesenrolled in Parks, Recreation and Tourism Management complete a nine-week internshipimmediately following the completion of the junior year. All Pulp and Paper majors spendat least one summer working in an industrial setting designated by the College. WoodProducts students attend a summer practicum following the sophomore year. Students inall curricula may also participate in summerjobs and the cooperative education program togain work experience.Local field trips are a regular part of many courses. Additional field instruction andscheduled trips to representative industries and agencies are frequently required as a partof regular class assignments.

HONORS AND SCHOLARS PROGRAMS
The College of Forest Resources participates in the University Scholars Program inwhich exceptional new students (freshman or transfer) are selected for special courses andactivities that provide an expanded educational experience.The purpose of the College of Forest Resources’ Honors Program is to offer the opportun-ity for advanced students with outstanding records to enhance the depth of study in theirmajor field. Students with an overall GPA of at least 3.25 after 40 or more credit hours will
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be invited to enter the Honors Program. Honors students develop more rigorous programsof study, frequently taking advanced courses in mathematics, science, or social science orgraduate courses in the chosen cu rriculum. With the adviser’s consent honors students maysubstitute preferred courses for normally required courses in order to develop strength inspecial interest areas. Honors students are required to undertake a program of independentstudy which can involve a research problem or special project during theirjunior or senioryear. and they must participate in the senior honors seminar.Two honor societies in the College of Forest Resources promote and recognize academicexcellence: Xi Sigma Pi (for all majors within the college) and Rho Phi Lambda (forrecreation majors). Advanced undergraduate and graduate students with high academicachievement are invited to become members of these societies. High achieving forestmanagement and natural resources students are also eligible for recognition by two agriculture honor societies, Alpha Zeta and Gamma Sigma Delta. All students are also eligiblefor recognition by the campus wide honor societies.
SCHOLARSHIPS
The College of Forest Resources administers a large program of academic scholarshipsthat is separate from the University Merit Awards Program. Academic scholarships(ranging from $1.000 to $4.000 per year) and renewable annually are awarded in severalprogram areas to entering freshmen and transfer students. The appropriate departmentsaccept applications. and based on academic excellence. and leadership. award the scholarships that are administered through the North Carolina Forestry Foundation and the Pulpand Paper Foundation. The awards include a total of over 100 scholarships for students inthe Forest Management. Natural Resources. Parks, Recreation and Tourism Management.Pulp and Paper Science and Technology; and Wood Products and Technology curricula.

INTERNATIONAL ACTIVITIES
Students in the College of Forest Resources are exposed to the international dimensions oftheir programs in a variety of ways. Many faculty members regularly travel abroad andseveral are active in major projects in foreign countries, including an international cooperative research project concentrating on Central America and Mexico and a faculty exchangeprogram with Sweden. With that faculty experience. the international aspects of manytopics are covered in core courses. and several elective undergraduate and graduate coursesfocus specifically on the international dimensions of natural resource management. Inaddition. many international students enroll in the College. with as many as 21 differentcountries represented in recent years.

STUDENT ACTIVITIES
Each department in the College has a student curriculum club and or student chapter ofthe appropriate national professional organization. All of these organizations provideopportunities for professional development, for interaction with faculty and other students.and for participation in local, regional, and national student and professional activities.Student representatives from each organization and curriculum serve on the College ofForest Resources Council. The Council provides overall coordination for student activities.allocates funds for student activities, and oversees production of the Pinetum, the College ofForest Resources’ student yearbook.

FACILITIES AND LABORATORIES
In addition to standard classrooms and teaching laboratories, the College of ForestResources has a unique complex of indoor and field facilities that are utilized in theacademic programs. Computer facilities include a general microcomputer lab, two labswith microcomputers and workstations for applications in geographic information systemsand remote sensing. and network access to the University mainframe computer. Alsoavailable are several different analytical and biotechnology facilities, a photo interpreta-tion lab, an extensive herbarium, and a wood sample collection. Facilities for field instruc-
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tion and projects include 80,000 acres in forest: the Hofmann Forest on the Coastal Plain;the Hill, Schenck, Hope Valley and Goodwin Forests in the Piedmont; and the Slocumsummer camp at the Hill Forest in Durham county. Specialized laboratories unique towood products programs are contained in the Hodges Wood Products Laboratory and theReuben B. Robertson Pulp and Paper Laboratory. Equipment in the Hodges Laboratoryincludes computer controlled woodworking machinery, dry kilns, sawmill veneer lathe andnumerous other items required to convert wood into products. The Robertson Laboratory isa 50,000 sq. ft. facility which contains laboratories and modern pulping and papermakingequipment dedicated to teaching and research activities. Examples of equipment aresecondary fiber recycling equipment, a thermo mechanical pulping unit, paper machine,process control equipment, paper testing laboratory, and pulping digesters.

F0RESTRY
Biltmore Hall (Room 2018)
Professor Arthur W. Cooper, Head of the Department
Associate Professor James D. Gregory, Assistant Department Head for UndergraduatePrograms
Professor D. Lester Holley, Assistant Department Headfor Graduate Programs and Director of Graduate Programs
Distinguished University Professor: E. B. Cowling
Alumni Distinguished Undergraduate Professor: R. R. Braham
Alumni Distinguished Graduate Professor Emeritus and Carl Alwin Schenck ProfessorEmeritus: C. B. Davey
Edwin F. Conger Distinguished Professor Emeritus: B. J. Zobel
Professors; D. A. Adams, H. L. Allen, Jr., F. E. Bridgwater (USFS), R. I. Bruck S. W. Buol, A. W, Cooper, E. B.Cowling, F. W. Cubbage (USFS). P. D. Doerr, E. C Franklin, D. J Frederick, L. F. Grand, A. E. Hassan, D. L.Holley, Jr., J. B. Jett, R. C. Kellison. S. Khorram J.G. Laarman, R. A. Lanc1a, R. Lea, J. R. McGraw G. Namkoong(USFS), R. L. Noble, R. R. Sederoff, A. G. Wollum;AdjunctProfessors:G. L. DeBarr G. F. Dutrow, P. Farnum J. DHair, N. E. Johnson, J. R. Jorgensen, A. Krochmal, S. Linder, D. A. MacKinnon, P, A. Sanchez, R. W, Stonecypher,W. E. Towell, C, G. Wells; Professors Emerili‘ R. C. Bryant, C. B. Davey, M. H. Farrier W. L. Hailey. R. D Hazel,W. T. Huxster, W, M. Keller, W. D. Miller. T. 0 Perry, R. J. Preston, L. C. Saylor, F. E. Whitfield. B. J. Zobel‘Associate Professors: R. C. Abt, H. V. Amerson. R. R. Braham, J. E. deSteiguer (USPS). P. M Daugherty (USFS)W, S. Dvorak,J. D. Gregory, L. H. Harkins, L. G.Jervis, E. J. Jones, S. E. McKeand,J. P. Roise, A. M. Stomp R J.Weir;AdjurictAssoeiateProfessors. W. J. Barton, D. L.Bramlett(USFS), R. G.Campbell,R. G. Haight(USFS).C C.Lambeth, C. B. Webb, J. N. Woodman; Associate Professor Emeritus: E. M. Jones: Assnslanl Professors: G. B. BlankJ. A Collazo, L. T. Henry, B. Liu, D. M. O'Malley, J. A. Richmond (USFS) W. D. Smith, R. W. Whetten: AdjunctAssistant Professors: M. C. Conner, L. J. Frampton, T. P. Holmes (USPS), W. E. Ladrach, R. B. McCullough, R C.Purnell, G. A. Ruark (USFS), M. M Schoeneberger (USFS), H. K. Steen, D. N. Wear (USFS). C. G. Williams‘Instructor:J. L. Bettis;Adjurwt Instructor R. W. Slocum; Specialists: W. E. Gardner, R. A. Hamilton, M. A. MegalosJ. Sidebottom: Liaison GeneticistzJ. R. Sprague; RPsearhAssociaLeS:J. A. Brockhaus, B. L Conkling, J. K. DonahueE. M. Lunk, A D. Sampson, T. H. Shear; Research Assistants: T. J. Albaugh, H. M Cheshire, S. R. Colbert, E.Eastman, C. S. Furiness, D. W Hazel, S. Horton, A. S. Tohmaz, R. A. Wilson, M. J. Young; Associate Members ofthFaculty: P. T. Bromley(Zoology), H. A. Devine(Recreation Resources), W. J. Fleming(Zoology), F. B. Hain (Entomology), L. E. Hinesley (Horticultural Science) D. E. Moreland (USDA-Crop Science), R. A. Powell (Zoology), J D.Wellman (Forestry).
The undergraduate program of the Department of Forestry prepares students for professional challenges, personal growth, and a lifetime of service as managers of renewablenatural resources. The curricula endeavor to produce well educated forestry and naturalresources graduates who have the basic knowledge, skills, flexibility, and attitude neededfor successful professional performance in a wide variety of career opportunities. Graduates will be prepared to face the challenges of competing uses of natural resources and theenvironment, and the pressures for increasing production of goods and services from
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natural ecosystems while maintaining their quality for future generations. The Depart-ment of Forestry strives to enroll and graduate a high quality, culturally and raciallydiverse student body to enhance the diversity and richness of forestry and natural resourcesprofessionals. Its academic curricula are enriched by out-of—class contacts among students,faculty, and practicing professionals, which promote a sense of professionalism and profes-sional community. Gaining practical experience is encouraged through participation insummer employment and the cooperative education program.The department has three Bachelor of Science (BS) degree programs: Forest Manage-ment, Natural Resources Ecosystem Assessment, and Natural Resources Policy andAdministration. The Forest Management curriculum provides the broad-based forestryeducation needed for direct employment into positions in a wide variety of forestry orforestry related organizations. The Natural Resources curricula provide more general-ized, interdisciplinary programs in natural resources management that focus on the areasindicated in the curriculum titles.Instruction and practice in communications skills (both writing and speaking) are inte-grated into the required forestry (FOR) courses throughout the Forest Management cur-riculum and to a lesser extent in the forestry (FOR) and natural resources (NR) courses ofthe Natural Resources curricula that are taught in this department. The communicationsacross the curriculum program produces graduates who are highly competent and confident in the communication skills needed by successful natural resource managers.The use of computers is integrated into the curricula in a similar fashion. Introductoryinstruction in the use of microcomputers is provided in CFR 134 and practical assignmentson the use of computers as a tool in natural resource management are integrated into theadvanced courses of all three curricula.Information on department programs may be obtained by contacting Ms. Kris Martin,College of Forest Resources Recruiting Coordinator, NCSU, Box 8001, Raleigh, NC 27695-8001, (919) 515-5510 or Dr. James D. Gregory, Assistant Head for Undergraduate Pro—grams, Departmentof Forestry, NCSU, Box 8002, Raleigh, NC 27695-8002, (919) 515 7567.
SCHOLARSHIPS
The Department of Forestry annually awards four types of scholarships that are avail-able to freshmen, transfers, and advanced students: Academic, Forestry Summer Camp,Industrial and Work Study. About 30 Academic Scholarships of $1500 each are awardedannually in April for the following academic year and are renewable provided that superiorprogress is made toward a degree. Five endowments provide these awards: John M. andSally Blalock Beard, Edwin F. Conger, Hofmann Forest, James L Goodwin, and JonathanWainhouse Memorial.Four scholarships are available each year to students attending Forestry Summer Camp.Two scholarships are awarded in April to students attending the next camp and two areawarded after camp to the students who exhibited superior academic and professionalskills while at camp. Two endowments provide these awards: Ralph C. Bryant andMaki Gemmer-Johnson.Three Industrial Scholarships are available each year. In addition to cash awards, theIndustrial Scholarships provide practical work experience with industrial forestry organi-zations. Industrial Scholarships are supported by grants from Canal Wood Corporation,Chesapeake Corporation, and the North Carolina Forestry Association.About 12 Work Study Scholarships are awarded each year, generally to juniors andseniors. Work Study Scholarships, currently at $1500 each, carry a work requirementwhich is usually satisfied by assisting with operational activities on the college forests. Thisrequirement means that recipients must be advanced students with some field skills. Threeendowments provide these awards: Biltmore Forest, James L. Goodwin, and George K.Slocum.Scholarship applications or questions should be directed to Dr. Richard Braham, For-estry Scholarship Coordinator, (919) 515-7568.
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COOPERATIVE EDUCATION AND SUMMER WORK EXPERIENCE
Practical work experience is an important component of the professional degree programs in the Department of Forestry. That experience may be gained through participation in the Cooperative Education Program or through summer work experience. Thedepartment has close ties with a number of employers in the field of forestry and naturalresources and provides placement assistance for the work experience programs. TheCooperative Education Program, which requires a minimum 2.25 GPA after at least oneyear of study for participation (many employers require a higher minimum), involvesalternating semesters or summer periods on the job with semesters on campus for classes. Atotal of 12 months of work experience is required. Students who successfully complete the“coop” program are in high demand by employers. Interested students should contact thedepartment placement officer, Mr. Larry Jervis, (919) 515-7576.

DUAL DEGREE PROGRAMS
Students in Forestry or Natural Resources who have a strong interest in another degreetopic may obtain a second baccalaureate degree in addition to the primary one. Such dualdegree programs may be designed to provide a broader base in a related technical field suchas Wood Science and Technology, Fisheries and Wildlife Sciences, or Soil Science or tobroaden the student’s knowledge and skills in a supporting field such as Business, Economics, Sociology, or Political Science. Joint programs require coordination of the coursesrequired in both curricula and the additional time required to complete them depends onthe similarity between the curricula and the use of electives in one to satisfy requiredcourses in the other. One to several extra semesters may be required to complete twodegrees but expanded employment opportunities are a definite benefit.

TRANSFER STUDENTS
The Department of Forestry accepts NCSU students in good academic standing andstudents from other accredited colleges and universities with good academic records(minimum 2.5 GPA on a 4.0 scale is preferred) as transfers into its curricula. Students atcommunity colleges, junior colleges, or other baccalaureate institutions who plan totransfer to one of the department’s degree programs should closely follow the desiredcurriculum by taking the equivalent courses available. Only equivalent courses will becredited to the appropriate degree program after enrolling at NCSU, and the time requiredto complete the degree will depend on the courses remaining in the degree track. Studentsapplying for the Forest Management curriculum who have upwards of 45 credits equiva-lent to those in the freshman and sophomore years must transfer here at least one semesterprior to entering summer camp. Questions about transfer procedures or courses should bedirected to Dr. James D. Gregory, Assistant Department Head for Undergraduate Pro-grams, (919) 515-7567.

CURRICULUM IN FOREST MANAGEMENT
The curriculum in Forest Management is a professional program accredited by theSociety of American Foresters that has long been ranked as one of the best among the 45such programs in the country. With a rigorous math and science base, the curriculumproduces graduates with a broad education in the natural sciences, humanities and socialsciences, communications skills, computer competency, and the technical knowledge andskills needed for sound management of the multiple resources of natural and managedforest ecosystems. Preparatory courses in the freshman and sophomore years are followedby the 10 week forestry summer camp where the woods knowledge and field skills that areessential for all foresters are acquired. Core courses of the junior and senior years focus onforest ecosystem processes, applied economics, operational practices in forest stand man-agement, measurement and analysis of forest stand components, policy issues in naturalresource management and the management decision-making tools and skills needed todevelop and implement forest management plans.
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OPPORTUNITIES
Graduates in Forest Management are in demand by state and federal land-managingagencies. by industrial concerns growing wood as raw material, by state forestry andagriculture extension services, by forestry related organizations such as nurseries andlandscape management firms, and by urban natural resource management agencies. Somegraduates, after acquiring professional forestry experience, are self—employed as consul-tants and as operators or owners of forestry related businesses. Several recent graduateshave become high school teachers, some have joined the Peace Corps, some are working inforestry related sales and marketing and in financial management and others have joinedenvironmental consulting firms. Many, of course, go on to graduate school to specialize in awide variety of forestry and related programs.

FORESTRY SUMMER CAMP
An intensive full time 10 week long summer camp experience, with forestry field train-ing in the Coastal Plain, Piedmont, and Mountain regions of North Carolina is required inthe Forest Management curriculum. The camp is based at the College’s Hill DemonstrationForest with trips taken to other regions. Students take the summer camp after completionof the sophomore year and earn 10 semester credits for courses that provide a base ofknowledge and skills for the advanced courses to come.

FOREST MANAGEMENT CURRICULUM
FRESHMEN YEARFall Semester Credits Spring Semester CreditsBS 100 General Biology. . . . . 4 CH 101 General Chemistry I .................... 3CFR 134 Comp in Natural Resources , .. . . 1 CH 121 General Chemistry Lab ......... 1FOR 110 Introduction to Forestry' . . . 2 ENG 111 Comp. & Rhetoric ............ 3MA 121 Elements of Calculus- ...... 4 MA 114 Intro. to Finite Math with Appli: . 3Hum. Soc1alSc1ence Elective3r' . ... . . . . 3 WPS 202 Wood Struc. Prop. I ............. 3PE 100 Health & PhySical Fitness .............. 1 Hum. Social Science ElectiveJ' ............ . 315 PE 253 Orienteering‘ .......................... 117
SOPHOMORE YEARFall Senuslrr Credits Spring Semester CreditsARE 212 Econ of Agric. ....................... 3 BO 360 Introduction to Ecology ................. 3CH 107 Principles of Chemistry ..... . 3 BO 365 Ecology Lab ..................... 1CH 127 Principles of Chemistry Lab. .... . 1 FY 212 College Physics ll ................ 4FOR 212 Dendrology ................... 4 SSC 200 Soil Science ..................... 4PY 211 College Physics I ............. . . 4 ST 311 Introduction to Statistics .......... .. 3Physical Education Elective .................... 1 Physical Education Elective ..................... 116 16
SUMMER CAMPs CreditsFOR 204 Silviculture .......................... 2FOR 261 Forest Communities ........... 2FOR 264 Forest Pest Management ....... 1FOR 265 Fire Management ............. ... 1FOR 274 Mapping and Mensuration ............ 410
JUNIOR YEARFall Semester Credits Spring Semester CreditsENG 112 Composition & Reading ............... 3 FOR 304 Silviculture .......................... 4ENT 301 Intro. to Forest Insects ...... 3 FOR 374 For. Meas. Model and Invent. .......... 3FOR 303 Forestry Tree Physiology . i . i 3 FOR 434 Mgmt. Dec, Mak. For. Wood Prod. ..... 3FOR 319 Forestry Economics ................... 3 PP 318 Forestry Pathology9 ....................Advised Electwer‘h7 .............................. 2Hum. Social Science Elective 35’ ................... 317
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SENIOR YEARFall Semester Credits Spruzg Sunester CreditsFOR 353 Air Photo Int. Photogrammetry if if i 3 FOR 406 Fort Inv. Anly. and Plan ........... 4FOR 405 Forest Management .................. 4 FOR 472 Renew‘ Res. Pol. and Mgmt. ........... 4Advised Elective5r' 3 Advised Elective"-' ....................... t 3Hum. Social Science Elective3~ ................. 3 Free Electives6 ............................ 6Free ElectiveOr' ............................... 3 1716 Minimum Hours Required for Graduation iiiiii 141
1All students entering the Forestry curriculum are required to take at least one Forestry course during each of their firstthree semesters and until the following four courses are passed: FOR 110, CFR 134. WPS 202, and FOR 212. Grades of Dor lower not accepted in ENG 111 & 112, FOR 274, 303, 304. 319, 374. 405. and 406‘2Students with appropriate math skills are encouraged to take the math sequence MA 141 241 242 or MA 131 231‘ Creditearned for MA 111 is excess credit that cannot be applied toward the 141 credit hours required for graduation.3Fifteen credits of humanities social science electives must come from approved list and include at least 6 credits ofhumanities and 3 credits of social science.‘PE 253 Orienteering must be taken prior to Summer Camp5Eight credits of advised electives require approval of student’s advisor.5Nine credits of free electives chosen without restriction"Student may change sequence of electives, if desired.“To be eligible for summer camp. the student must(1) have made a C or better in ENG 111,(2l have passed BS 100 and MA114 (or MA 231 or MA 241). and (3) have no more than one D in FOR 110 and 2129These courses may be scheduled in senior year if necessary to schedule desired electives.
CURRICULA IN NATURAL RESOURCES
The two natural resources curricula offered by the Department of Forestry are components of the campus wide baccalaureate degree program in Natural Resources. The curricula are designed to produce natural resources professionals with a broad interdiscipli—nary background coupled with a specific focus in natural resources management. TheNatural Resources curricula are rigorous math and science based programs with a common core of math, science, communications, and humanities and social science courses thatprovide a broad general education. Students in all Natural Resources curricula will beginthe program in a common introductory course, NR 100, and complete the program in acommon senior course, NR 400, that focuses on the tools and skills of natural resourcemanagement problem solving and decision making. Those common courses will highlightthe integrated nature ofa broad field and provide experience in the important professionalpractice of working together in interdisciplinary teams.The curriculum in Natural Resources Ecosystem Assessment will produce graduateswho have the knowledge and skills needed to inventory and describe the characteristics ofnatural ecosystems and evaluate the impacts of management practices. Ecosystem assessmentor environmental impact assessment is an extremely important and somewhat spe—cialized arena in the environmental field that requires individuals who understand eco-system structure and processes; who can identify, measure, inventory, and describeecosystems; and who can apply standard evaluation and classification systems such aswildlife habitat evaluation procedures and the federal wetland delineation criteria. To thestrong science base of the core is added a concentration that provides advanced courses insampling and measurement and in vegetation, soils, hydrology, and wildlife and fisheries.Many of the 400 level courses also address techniques and issues of natural resourcemanagement.The curriculum in Natural Resources Policy and Administration will produce graduates who have the knowledge and skills to manage natural resources programs in a varietyof settings and organizations with an emphasis on public agencies. The advanced courses ofthe curriculum provide a broad background in economics, policy, government. publicadministration, and natural resources management. An economics track begins withintroductory microeconomics and culminates with environmental economics and publicfinance. Courses in the various levels of government and public administration providein-depth knowledge of how public institutions work. Courses in forestry, wildlife andfisheries, and outdoor recreation provide background on issues and techniques of managingnatural ecosystems for various uses. A common thread of how public policy on naturalresources is influenced and developed runs through many of the courses already noted andculminates in two senior courses that focus on policy.
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OPPORTUNITIES
Graduates with the kind of knowledge and expertise provided by the Natural ResourcesEcosystem Assessment curriculum are needed in a variety of public agencies and privateorganizations that are involved in environmental regulation and management. Examplesare the wetlands protection programs of the US Environmental Protection Agency and theUS Army Corps of Engineers and the various environmental regulatory programs of stateand local governments. Private environmental consulting firms need entry level profes-sionals with broad skills in the field of environmental assessment. The broad naturalresources background provided by this curriculum also provides a strong base for studentswho wish to go on to graduate school or environmental law or build additional specialtiesfocused on specific job opportunities or career tracks.The curriculum in Natural Resources Policy and Administration is designed to produceadministrators and managers for public agencies and private organizations that areinvolved with management, administration, policy-making, preservation, or regulation ofnatural resources. Examples are the USDI National Park Service, the US EnvironmentalProtection Agency, the US Geological Survey, state and local government agencies andnot-for-profit environmental organizations. The broad background in government, eco-nomics, policy, and natural resource management also provides a strong base for studentswho wish to pursue a graduate program in the natural resources economics and policyarena.

NATURAL RESOURCES ECOSYSTEM ASSESSMENT CURRICULUM
FRESHMAN YEARFall Semester Credits Spring Semester CreditsBS 100 General Biology ........................ 4 CH 101 General Chemistry I .................... 3CFR 134 Computers in Natural Resources ....... 1 CH 121 General Chemistry I Lab .. ......... 1ENG 111 Composition & Rhetoric ............... 3 COM 146 Bus. & Prof. Comm. .............. 3MA 131 Analytic Geometry & Calculus A' ....... 4 ENG 112 Composition & Reading .. ......... 3NR 100 Intro. to Natural Resources’ . ....... 2 FOR 252 Intro. to Forest Science ............... 3PE 100 Health & Physical Fitness .............. 1 MA 231 Analytic Geometry & Calculus BI ....... 315 16
SOPHOMORE YEARFall Semester Credits Spring Smaster CreditsCH 107 Principles of Chemistry ................. 3 MBA 101 Geology 1: Physical ................... 3CH 127 Principles of Chemistry Lab . ....... 1 MBA 110 Geology I Laboratory ......... 1EC 201 Economics I ....................... 3 PS 202 State & Local Government . ......... 3FOR 212 Dendrology .................... 4 FY 212 College Physics II .................. 4PY 211 College Physics .................. 4 SSC 200 Soil Science ........................... 4PE 253 OrienteeringJ .......................... 1 1516
JUNIOR YEARFall Semester Credits Spring Semester CreditsARE (EC) 336 Intro. Res. Environ. Econ. ........ 3 B0 495F Local Flora ........................... 3BO (ZO) 360 Introduction to Ecology ............ 3 ENG 333 Comm. for Sci. & Research ............ 3BO (Z0) 365 Ecology Laboratory ............ 1 NR 300 Natural Res. Measurements‘ ........... 4ST 311 Introduction to Statistics . . ....... 3 Z0 460 Aquatic Natural History Lab. ........... 220 201 General Zoology ................. 4 Elective2 ........................................ 3Elective2 ........................................ 3 —__ 1517
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SENIOR YEARFall Credits Spring Semester CreditsFOR 353 Air Photo Interpret. Photogram. 3 FOR (FW) 404 Forest Wildlife Mgmt. ........... 3FOR 401 For. Hydro]. Watershed Mgmt. . .. . 4 FW (AC) 485 Nat. Resources Advocacy 3FOR (MDS) 584 Prac. of Env. Impact Assess. . . 4 NR 400 Mgmt. of Natural Resources‘ 4FW (Z0) 420 Fishery Science .............. . 3 SSC 452 Soil Classification ..................... 4Elective2 . 3 Electivez 317 17Minimum Hours for Graduation ............... 128
Note: D grades not accepted in ENG 111 and ENG 112.1MA 141—241 may be taken in lieu of MA 131-231. Credit for MA 111 does not count toward graduation requirements.2History or Literature, 6 credits; Philosophy, Religion, or Fine Arts, 3 credits; Science. Technology & Society, 3 creditsaFour semesters of PE required for graduation‘New courses to be implemented during fall semester. 1992. Foreign Language proficiency at the FL102 level requiredfor graduation.
NATURAL RESOURCES POLICY AND ADMINISTRATION CURRICULUM

FRESHMAN YEARFall Semester Credits Spring Semester CreditsBS 100 General Biology ......................... 4 CH 101 General Chemistry I 3CFR 134 Computers in Natural Resources 1 CH 121 General Chemistry I .................... 1ENG 111 Composition & Rhetoric ......... 3 COM 146 Bus. & Prof. Communication .......... 3MA 131 Analytic Geometry & Calculus A‘ . 4 ENG 112 Composition & Reading ............... 3NR 100 Introduction to Natural Resources‘ . 2 FOR 252 Introduction to Forest Science ......... 3PE 100 Health & Physical Fitness .............. 1 MA 231 Analytic Geometry & Calculus Bl ....... 3
15 16SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 107 Principles of Chemistry ................. 3 PS 201 Intro. to American Government ......... 3CH 127 Principles of Chemistry Lab . . 1 SSC 200 Soil Science ..................... . . 4EC 201 Economics I .............. 3 ST 311 Introduction to Statistics ................ 3MEA 101 Geology I: Physical . .. 3 Z0 201 General Zoology ........................ 4MEA 110 Geologyl Laboratory . 1 PE 253 Orienteeringa .......................... 1PY 211 College Physics I ....................... 4 E15JUNIOR YEARFall Semester Credits Spring Semester ............................. CreditsARE (EC) 336 Intro. Res. Environ. Economics . . . 3 ARE (EC) 301 Intermediate Microeconomics . . . . 3B0 (Z0) 360 Introduction to Ecology ............ 1 ENG 333 Comm. for Science & Research .. . . . . 3B0 (Z0) 365 Ecology Laboratory ................ 3 NR 300 Natural Resource Measurement‘ .. 4FOR 353 Air Photo Interpret. Photogram. ....... 3 PS 202 State & Local Government ........ . . 3PRT 360 Outdoor Recreation Management ...... 3 Elective: ........................................ 3Elective2 ........................................ 3__ 1616

SENIOR YEARFall Semester Credits Spring Semester ............................. CreditsEC 410 Public Finance ......................... 3 FW (AC) 485 Natural Resources Advocacy ...... 3ARE (EC) 436 Environmental Economics ....... 3 NR 400 Management of Natural Resources‘ .. . 4FW (Z0) 353 Wildlife Management or FOR 472 Renewable Resource Policy Mgmt. . . 4FW (Z0) 420 Fishery Science .................... 3 PR’I‘ 451 Prin. Recr. Plan. Facil. Dev. ..... . 3PS 312 Introduction to Public Admin. 3 Elective2 ........................................ 3Elective2 ........................................ 3 —_ 1715 Minimum Hours Required for Graduation ..... 125
Note: D grades not accepted in ENG 111 and ENG 112.IMA 141-241 may be taken in lieu of MA 131-231. Credit for MA 111 does not count toward graduation requirements.2History or Literature. credits; Philosophy, Religion, or Fine Arts, 3 credits; Science, Technology & Society, 3 credits.aFour semesters of PE required for graduation.*New courses to be implemented during fall semester, 1992. Foreign Language proficiency at the FL102 level requiredfor graduation.
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MINOR IN FOREST MANAGEMENT
The Forest Management minor is open to all undergraduate degree students at NCSUwho are interested in learning the basics of the structure and functioning of forest eco-systems and the policies and practices of forest management. The minor will be useful tostudents in unrelated career fields who wish to have a better understanding of the scientificand policy issues involved in the sound stewardship of the nation’s forests. The minor will beuseful to students in related career fields who may be responsible for management ofnatural resources or interacting with foresters. The minor in Forest Management requiresa minimum of 18 credit hours that includes two required courses. FOR 212 Dendrology andFOR 472 Renewable Resource Policy and Management. and 11 credits of elective courses.Students who wish instruction and field experience in forestry technical skills may chooseto attend Forestry Summer Camp. For additional information, contact Dr. James D.Gregory. Assistant Department Head for Undergraduate Programs. (919) 515 7567.

PARKS, RECREATION AND
TOURISM MANAGEMENT
Biltmore Hall (Room 4008)
Profcssor P. S. Rea. Head of the Department
I’m/’1 ssmx H A Devine.(.D Siderelis.M R Warren J D.Wellman:Professor'sEmerm.T.I Hines W E Smith R.E.Sternliff‘ Amfl mt: Prrflsmrs S. L Kirsch L. D. Gustke C. S Love. B. E, Wilson‘ Assoc ale Professors EmertluG. A.llamn on, L. L Miller.( C. Stott:AdjunrlAssor-mlr Proflssm‘H K,Cordell;Assistantl’rofessors. G. L. BrothersR. LMoore. AdJlUU‘I Instructors J I Connors W Singletary. Jr.. C. R. Worls: Rrsrarrh Assistants L W. Baggs. J. M,McManus S. Pa) ne Assomun Mrmbrrs oft/1r Fm'ully' A. Attarian (Physical Education). C. E. Chesney(AgriculturalExtension Sernce), L. H Harkins (Extensmn Forest Resources) A Lumpk|n(Phy51cal Education). J. D Murray(UNC Sea Grant C S. Vick (Cooperative Extenswn Service).
The department offers an interdisciplinary program combining elements of naturalresource management with a concern for human services. Standards adopted by therecreation profession make college graduation a requirement for employment. NorthCarolina State University has facilities, staff. curriculum. program and an establishedreputation for comprehensive professional education in the study of parks, recreation andtourism management. The program is nationally accredited.

OPPORTUNITIES
As increased discretionary time becomes available for large segments of the Americanpopulation. opportunities for growth in the leisure service professions have increaseddramatically. 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 accom-plished by providing recreation programs and facilities for people in a variety of settings.Career opportunities include employment by park and recreation departments operatedby county and municipal governments; employment by state agencies such as state parks.forests. and planning and advisory groups; and the federal government with agencies suchas the National Park Service, Corps of Engineers, U. S. Forest Service, and militaryestablishments.Other major employers include youth and family service organizations such as theYMCA, YWCA. Boys’ Clubs. and Boy and Girl Scouts. Industries employ recreationdirectors to head employee recreation programs. Recreation professionals are employed byschools as community school coordinators. Areas with perhaps the greatest growth poten-tial for employment are tourism agencies and commercial recreation establishments suchas resorts, private clubs, theme parks. and convention and conference centers.
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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 biology, psychology,sociology, political science, English, mathematics, physical sciences, and economics. Spe—cialized courses are required in statistics and the use of computers.The curriculum is designed to prepare students for a variety of positions in a young,dynamic and challenging profession. The focus of the curriculum is on management ratherthan face-to-face leadership. The curriculum provides 44 hours of professional course workthat includes recreation philosophy, management techniques and skills, fiscal manage—ment, supervision, facility and site planning, programming, administration, and analysisand evaluation. A computer laboratory is utilized in many courses to provide the studentwith the best current technology available.In addition to the general education requirements and the core professional requirements, students can begin to attain specialized training through 18 hours of concentrationcourses. At the beginning of the students’ junior year they choose one of the followingconcentrations: Tourism and Commercial Recreation, Park Management, Natural Re-source Management, or Program Management (including special emphasis in sports orarts management).Academic studies on campus are supplemented by practical laboratory experiences inthe Raleigh area, out—of—state field trips and study opportunities, and a ten-week internshipwith a park, recreation or tourism agency. Cooperative work-study programs are available.

FRESHMAN YEARFall Semester Credits Spring Semester CreditsBO 200 Plant Life or COM 110 Public Speaking orZ0 201 Animal Life ........................... 4 COM 112 Basic Prin. of Int. Comm, ............. 3ENG 111 Composition & Rhetoric ............... 3 ENG 112 Composmon & Reading ........... 3MA 105 Mathematics of Finance 01‘ PRT 152 Intro. to Rec.......................... 3MA 114 Intro. to Finite Math Ap. or Chemistry or Physics Elective ................... 4 5MA 121 Intro. to Calculus ................. .3 4 Computer Elective .. i. . .. ...... .. . . .,13PE 100 Health & Phy, Fitness ....... 1 Physical Education Elective ' .. .. . ,. . .. 1PRT 101 Rec. Res. Orient Lab ........... 1 18Free Elective . . ......................... 3 15'15 16
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsEC 201 Economics I or PRT 216 Mang Park Rec. Fac. .......... 3EC 212 Economics of Ag. ....................... 3 SOC 301 Human BehaVIor orPRT 215 Maint. and Op. I ...................... 3 PSY 376 Human Growth & Dev. .............. 3PSY 200 Intro. to Psychology or ST 311 Intro. to Statistics ................... 3SOC 202 Prin. of Soc. ......................... 3 Concentration ........................... . 3English Writing Elective .......... 3 Fine Arts Elective .. .. . 3Humanities/Pol Sci. Anth. Elective . 3 Physical Education Elective ........... . 1Physical Education Elective .................... 1 1616
JUNIOR YEARFall Semester Credits Spring Senestr r CreditsPRT 350 Outdoor Rec. Mgmt.................... 3 PRT 359 Leadership & Sup. in Rec ............. 3PRT 358 The Recreation Program .. ....... 4 PRT 451 Fac & Site Planning .......... . 3Concentration . ............................. 3 Concentration ................................. 3Concentration ........................ . 3 Natural Science Elective .................... .3-4Environmental Ethics Elective ................... 3 Free Elective . ............................... 316 15 16
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SUMMER SESSION(Nni/ Wre/rx) (‘redLLsPRT 475 Recreation and Park Internship . . . 8
SENIOR YEAR‘all St mixhi ('iulils Spr nq Semester CreditsPRT 438 Recreation for SpeCIal Pop. . . . . 't PRT 454 Recreation & Park Finance 3PRT 453 Adminf’ol and Proced. . .. . ‘l PRT48O Rec Analy5is&Evaluation. . . 3PRT478 Postlntern Seminar . . . ., 1 Concentration ............................. 3Concentration . . 3 Free Elective ............................. 6Fine Arts Elective iiiiiiiiiiiiiiiiiiiiiiiii 3 15FreeElective . 316

Minimum Hours Reqmred for Graduation . 135
0fthe 1‘3 hours in concentration areas 9 to 12 hours are requied SpeCifically for the concentration selected and 6 to 9 hoursare elected from controlled areas. Students must receive a “C" or better in all English writing courses (111, 112, and\\ riting elective)
MINOR IN PARKS, RECREATION AND TOURISM MANAGEMENT
The academic minor in Parks, Recreation and Tourism Management is offered to stu-dents interested in gaining a basic knowledge of the parks, recreation and tourism field andan understanding of the importance of leisure and recreation in American society. It is notintended to prepare students for a professional career in parks, recreation and tourism.Seven hours of required courses and nine hours of electives are necessary to complete theminor. The program provides a background in recreation and park management which isuseful to students who will I) assume full time careers that are associated with recreationand park services, and 2) become involved in the 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.

WOOD AND PAPER SCIENCE
Biltmore Hall (Room 2105)
Professor R. J. Thomas, Head of the Department
Alumni Distinguished Undergraduate Professor: M. W. Kelly
Alumni Distinguished Graduate Professor and Elis Sig'ne Olssou Professor: J. S. Gratzl
Reuben B. Robertson Professor: H-M Chang
Profi ssors‘H M Chang H L. Deal,J. S.Gratzl.C A,Hart,T W.Joyce,M. W,Kelly.H. G.Olf.E. A Wheeler:ProfessorsEnrrili, A C. Barefoot. E L. Ellwood, I, S Goldstein. R G Hitching‘s R. G. Pearson: Adjunct Professors: L. L.dexards T. K Kirk S Y Lin,T O Norris, R P Singh;Associate Professors'J, Denig, S. J. Hanover,J A. Heitmann, Jr.. L G. Jahn. H, Jameel. J, S. Stewart; Adjunct Assomale Professor: R. B. Phillips: Associate ProfessorsEmirzfi‘ R. C. Gilmore L, H. Hobbs, C. G, Landes, C. N. Rogers, Assistant Professor B. Kasal: Adjunct AssistantPro/issors A. G. Raymond. Jr , H. A. Stewart: Instructor: A. G. Kirkman: Research Associates. C. L. Chen. E Jerger.N. C Weidhaas‘ Ris‘tarch Assistants W, S, Bryant, M. V, Byrd; Associatc Member of the Faculty: R. D. Gilbert.
The wood—based industry of North Carolina, as well as throughout the South. is a vitalpart of the nation’s economy. In terms of the dollar value of shipments of wood products, theSouth leads all regions of the country. North Carolina manufactures more wood householdfurniture than any other state, ranks third in shipment value for all wood-based productsand second in number of employees and wages paid. Thus, many opportunities exist inNorth Carolina and other southern states for careers in the wood-based industry.The Department of Wood and Paper Science offers two curricula leading to Bachelor ofScience degrees-(1) Pulp and Paper Science and Technology, and (2) Wood Products. Both
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curricula prepare young men and women for careers in the wood—based and allied indus-tries or in government agencies connected with wood resources.
PULP AND PAPER SCIENCE AND TECHNOLOGY
A. G. Kirkman, In Charge
The Pulp and Paper Science and Technology curriculum prepares students for careers inpulp and paper, an industry that ranks as the fifth largest manufacturing industry in theUnited States. Science, engineering, and mathematics form the basis for a multidisciplinary approach to understanding the fundamental manufacturing principles involved.Students study wood pulping processes, chemical and by product recovery systems, andpulp bleaching. In addition, various paper making operations such as refining, sizing,coating, and drying are studied.Two concentrations are available emphasizing the technological or engineering aspectsof pulping and papermaking. The Technology Concentration provides an extensive back»ground in the pulp and paper manufacturing processes and elective credit hours for studiesin marketing, economics, management or other concentrations of interest to the student.Greater depth in the engineering principles underlying pulp and paper manufacturing canbe obtained from the Chemical Engineering Concentration. Students who have completedthe Chemical Engineering Concentration in pulp and paper science and technology can, incooperation with the College of Engineering and with an additional semester of study, earna Bachelor of Science in Chemical Engineering as a second degree.

OPPORTUNITIES
Graduates of this curriculum find opportunities for challenging careers as processengineers, product development engineers, process control chemists, technical serviceengineers, quality control supervisors, and production supervisors. Design and construction engineering companies employ graduates as project engineers, and pulp and papermachinery companies use their education and skills for technical service and sales posi-tions. Opportunities for managerial and executive positions are available to graduates asthey gain experience.

SUMMER INTERNSHIP
All pulp and paper majors are required to work one summer in a pulp or paper mill. Onehour of academic credit is granted after completion of 12 weeks of mill work and presenta-tion of a satisfactory report. In addition, students are urged to work in mills the other twosummers, as the work provides valuable practical experience. Departmental advisorsassist students in locating summer work.

REGIONAL PROGRAM
The pulp and paper curriculum is a regional program approved by the SouthernRegional Education Board as the undergraduate program to serve the Southeast in thisfield.

SCHOLARSHIPS
Approximately 85 undergraduate academic scholarships are granted annually to newand continuing students by more than 100 companies comprising the Pulp and PaperFoundation.
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PULP AND PAPER SCIENCE AND TECHNOLOGY CURRICULUM
TECHNOLOGY CONCENTRATION

FRESHMAN YEARFall Semesler Credits Spring Semester CreditsCH 101 General Chemistry I .................... 4 CH 107 Principles of Chemistry 4E 115 Intro. to Comput. Environments . 1 ENG 112 Composition and Reading 3EC 201 Economics I ................. . 3 MA 241 Analytical Geometry & Calc. II .. 4ENG 111 Composition and Rhetoric 3 FY 205 Physics for Engfineers & Sci. I 4MA 141 Analytical Geometry & Gale. 1 .. . 4 WPS 102 Intro. Pulp and Paper Technology 1WPS 101 Intro. Wood and Paper Science ........ 1 Physical Education Elective 1PE 100 Health and Physical Fitness ............. 1 ’fi17
SOPHOMORE YEARFall Semester Credits Spring Semester Credits

CHE 205 Chemical Process Principles .......... 4 CH 221 Organic Chemistry I 4CSC 112 Intro. Computing—Fortran .. 3 FY 208 Physics for Engineers & Sci. 11 . 4MA 242 Analytical Geometry & Calc. III . 4 ST 361 Intro. to Statistics for Engrs. 3WPS 215 Pulping Technology ........ 3 WPS 216 Papermaking Technology . 3Physical Education Elective 1 Humanities/Soc. Sci. Elective‘ 315 17
SUMMER SESSION CreditsWPS 211 Pulp and Paper Intership 1
JUNIOR YEARFall Semester Credits Spring Semester CreditsCH 223 Organic Chemistry II ................... 4 ENG 331 Communication for Engr. and Tech. 3CH 331 Intro. Physical Chemistry ........ 4 WPS 332 Wood and Pulping ChemistryWPS 310 Paper Properties and Additives .1 3 WPS 360 Pulp and Paper Unit Processes II . ... 3WPS 355 Pulp and Paper Unit Processes I . 3 Humanities/Soc. Sci. Elective‘ ........... 3Humanities/Soc. Sci. Elective’ 3 Free Elective 31 Physical Education Elective 117
SENIOR YEARFall Semester Credits Spring Semester Credits

WPS 471 Pulping Process Analysis 3 WPS 403 Paper Process AnalysisWPS 410 Mod.& Sim. Pulp & Paper Processes ... 3 WPS 460 Environmental Issues .......WPS 475 Process Control ....................... 3 WPS 416 Project Management 11 .....WPS 415 Project Management I ...... 2 Humanities/Soc. Sci. Elective‘ ......... .Humanities Soc. Sci. Elective‘ ......... . 3 Free Elective ...................................Free Elective ................................... 3 '—1417
Minimum Hours Required for Graduation ..... 132

'See approved list: 6 hours mustbe taken from Humanities and 6 hours must be taken from Social Science and remaining6 hours may be taken from either Humanities or Social Science.
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PULP AND PAPER SCIENCEAND TECHNOLOGY CURRICULUM
CHEMICAL ENGINEERING CONCENTRATION

FRESHMAN YEAR
Fall Semester Credits Spring Semester Credits
CH 101 General Chemistry I 4 CH 107 Principles of Chemistry ................ 4E 115 Intro. to Comput. Environments .......... 1 ENG 112 Composition and Reading ..... . 3EC 201 Economic I .......................... 3 MA 241 Analytical Geometry & Calc, II . . 4ENG 111 Composition and Rhetoric ............ 3 FY 205 Physics for Engineers & Sci. I ..... ... 4MA 141 Analytical Geometry and Cale. I 4 WPS 102 Intro. Pulp and Paper Technology ..... 1WPS 101 Intro. Wood and Paper Science 1 PhySical Education Elective ..................... 1PE 100 Health and Physical Fitness ............ l 1717

SOPHOMORE YEAR
Fall Semester Credits Spring Semester Credits
CHE 205 Chemical Process PrinCiples 4 CH 221 Organic Chemistry I ............ . 4CSC 112 Intro. Computing Fortran .......... 3 MA 341 App] Differential EquationsI .......... 3MA 242 Analytical Geometry & Calc. III ........ 4 FY 208 PhySics for Engineers & Sci. II .... ... 4WPS 215 Pulping Technology ......... 3 WPS 216 Papermaking Teachers .............. 3Phys1ca] Education Elective 1 Free Elective (CHE 225)" ..................... 315 17

SUMMER SESSION CreditsWPS 211 Pulp and Paper Internship ,. 1
JUNIOR YEARFall Semester Cred ts Spring Semester Credits

CH 223 Organic Chemistry II .................. 4 CH 437 Physical Chemistry for Engrs. ...... . 4CHE 311 Transport Processesl ..... . 3 WPS 332 Wood and Pulping Chemistry .... . . 4CHE 315 Thermodynamics I ............ 3 WPS 360 Pulp and Paper Unit Processes 11 ..... 3WPS 310 Paper Properties and Additives 3 Free Elective (CHE 312)” . .................... 3Humanities Soc. SCI. Elective" .............. . 3 Free Elective (CHE 316)” ., .. ...,.. ., . .. .. 3Physical Education Elective .................... 1 1717
SENIOR YEARFall Semester Credits Spring Semester Crerlits

WPS 471 Pulping Process Analysis ............. 3 WPS 403 Paper Process AnalySis ............. 3WPS 410 Mod. & Sim. Pulp & Paper Processes .. 3 WPS 460 Environmental Issues .............. 2WPS 475 Process Control ...................... 3 WPS 416 Project Management II ,,,,, .. . .. 3WPS 415 Proiect Managementl .. 2 Humanities Soc, Sci Electives‘ .............. 6Humanities Soc. Sci. Electives‘ .................. 6 1417
Minimum Hours Required for Graduation . ., 132

‘ See approved list: 6 hours must be taken from Humanities and 6 hours must be taken from Social Science andremaining 6 hours may be taken from either Humanities or Social Science.“To complete requirements for a BS in PPT and CHE in nine semesters, indicated CHE course must be used as a freeelective.Additional Courses for CHE Degree: CHE 330, CHE 446. CHE 450, ECE 331 MAT 201.
MINOR IN PULP AND PAPER SCIENCE AND TECHNOLOGY
The Pulp and Paper Technology minor is available to all undergraduate studentsenrolled in the University as degree candidates, except Pulp and Paper Technology majors.The minor requires 15 credit hours. Six hours of required courses provide a comprehensiveoverview of pulping and papermaking science and technology, including pulping, bleaching, chemical recovery, recycled fibers, stock preparation, papermaking, coating, printing,converting, and environmental aspects. Nine elective hours may be chosen from areas
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including paper properties, wood chemistry. unit operations, computer modeling andsimulation of processes, project management, environmental issues, or process control.This course will provide more in depth exposure to the basic pulping, bleaching andpapermaking processes.The Pulp and Paper Technology minor, with its focus on papermaking science andtechnology. is intended to be especially valuable to students majoring in programs leadingto careers in corporate or government positions which would interface with the paper andrelated industries. Students interested in business. scientific or engineering specialitieswhich may interface with or be employed by these industries will find the minor especiallyuseful.The office location and phone number for students and others inquiring about the PPTminor is: Department of Wood and Paper Science, 2105 Biltmore Hall, (919) 515 5807.

WOOD PRODUCTS
Profcssor M. W. Kelly, In Charge
The wood products industry is of major importance to the economy of North Carolina andthe Southeast. It ranks third in the state in the value of shipments, behind only textiles andtobacco products, and it is second to textiles in the number of employees. The managerialopportunities for graduates with a BS. in Wood Products are excellent. Graduates of thisprogram have a broad education in the humanities. communication skills, social andnatural sciences. as well as the professional training required for managerial positions inthe wood products industry. The curriculum, similar to a material science program. isbased on the natural resource wood with an emphasis on industrial manufacturing andmanagement. Graduates’ knowledge of wood as a raw material enable them to properlydesign and process a variety of wood-based products of value to society. As the availabilityof nonrenewable resources decreases and their costs increase. the demand for wood, arenewable resource. increases. Currently. career opportunities are excellent and continueddemand for individuals with a wood products education is anticipated.

OPPORTUNITIES
The Wood Products curriculum at North Carolina State University. which is accreditedby the Society of Wood Science and Technology, prepares graduates for production super-vision, staff positions and management responsibilities in all types and sizes of woodindustries. Careers also include positions with both large and small companies manufacturing consumer wood products such as furniture. Graduates are also in demand by suppliersto wood manufacturing industries such as chemical and machinery companies.

SCHOLARSHIPS
Approximately six undergraduate merit scholarships are granted annually to new andcontinuing students through the Forestry Foundation.

TECHNICAL ELECTIVES
The curriculum provides a minimum of 15 credit hours for technical electives which maybe used to pursue a minor in a variety of areas including business management. industrialengineering. forestry management or economics. For those undergraduates desiring exposure to more than one area, the technical electives may be chosen from these areas and fromothers, e.g., furniture manufacturing and management and graphic communication.

DUAL DEGREE PROGRAMS
Dual degree programs are available whereby students can obtain, in addition to aBachelor of Science in wood products. a second Bachelor of Science degree in forestry, pulpand paper science, business management or in other areas. Credits beyond those required

220



for the single degree program are necessary and a minimum of an additional year of studyis usually required. Individuals interested in a dual degree should contact the appropriatedepartmental office.
WOOD PRODUCTS CURRICULUM

FRESHMAN YEARFall Semester Credits Spring Semester CreditsBO 200 Plant Life or CH 101 General Chemistry I ......... . H, . 3BS 100 General Biology ........................ 4 CH 121 General Chemistry I Lab ............... 1ENG 111 Composnion and Rhetoric iiiiiiiiiiii 3 ENG 112 CompOSition and Reading ............. 3MA 131 Anly. Geom. & Gale. A1 4 CC 101 Engineering Graphics I ............... 2WPS 101 Intro. to WPS ........................ 1 MA 231 Anly. Geom. & Calc. Bl ........... . 3PE 100 Health and Physical Fitness .......... 1 WPS 202 Wood Struc and Prop. I ............ 3Humanities Soc, SCI. Elective2 ................. . 3 Physical Education Elective .. .. . ......... l16 16
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCFR 134 Computers in Forest Res. 1 EB 201 Economics I (Soc. Sci) ................ 3CH 107 General Chemistry II ............. 3 FY 212 General Physics II .................... 4CH 127 General Chemistry 11 Lab ............ 1 WPS 203 Wood Struct. and Prop. 11 . .......... 4-PY 211 General Physics I ....................... 4 Humanities/Soc. SCI. Elective- ...... . ,. .. . . 3WPS 240 Wood Products ................... . 3 Free Elective . ............................. 3Humanities Soc. Sci. Elective~ ................... 3 17Physical Education Elective ................... 116
SUMMER PRACTICUM CreditsWPS 205 Wood Products Practicum ........... 5WPS 210 Forest Products Internship ............ 16

JUNIOR YEARFall Semester Credtts Spring Semester Cred itsENG 331 Comm. Tech. Info. ................... 3 WPS 302 Wood Processing II ........ . .., 4ST 361 Statistics for Engineers ................ 3 WPS 316 Wood Polymer Principles ............ 4WPS 301 Wood Processing I ................ ., 4 WPS 344 Intro. To Quality Control ............. 3Humanities Soc Sci. Elective2 ................... 3 WPS 350 Wood Technology Literature ......... 2Technical Elective .............................. 3 Technical Elective ......................... .... 3PhySical Education Elective .................... 1 1617
SENIOR YEARFall Semester Credits Spring Semester Cred ’lsWPS 441 Intro. to Wood Mechanics ............ 4 WPS 434 Quan. Meth. of Dec Mak.WPS 482 Senior Topics in WPS ................. 2 in Forest Products ..... ... . .. .,. 3Humanities Soc. Sci. Elective2 ................... 3 WPS 444 Wood Composites ....... . ........ 3Technical Elective ............................... 3 WPS 450 Wood lnd Case Studies . .. . 2Free Elective ................................. 3 Technical Electives .. .. ., ,. .. 6Free Elective ................................ ’315 17

Minimum Hours Required for Graduation ., . I36
‘Students with appropriate mathematical aptitude and interest are encouraged to substitute MA 141. MA 241, and MA242 for the mathematical sequence listed.ZSee approved list: 6 hours must be taken from Humanities and 3 hours must be taken from Social Science and remaining 6hours may be taken from either Humanities and or Social Science.
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MINOR IN WOOD PRODUCTS
The Wood l’roducts minor is available to all undergraduate students. except Woodl’roducts majors, enrolled in the liniversitv as degree candidates. The minor requires 15credit hours. 'l‘en hours of required courses provide ageneral background in wood anatomy.physical properties. and “pod-based composites Five elective hours may be chosen fromareas including wood processing, \vood mechanics. quality control, and wood-polymerinteractions.The Wood Products minor. with its focus on wood properties and processing. is designedto be especially valuable to students majoring in programs leadingr to careers in areas suchas structural design, furniture manufacturing. and forestry, Students interested in naturaland renewable materials will also find the minor useful.
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COLLEGE OF HUMANITIES AND
SOCIAL SCIENCES

Caldwell Hall (Room 106)
W. B. Toole, III, Dean
M. M. Sawhney, Associate Dean
G. D. Garson, Associate Dean for Planning and Management
W. C. Fitzgerald, Interim Associate Dean for Research and Graduate Programs
M. L. Walek, Assistant Dear. for Undergraduate Affairs
S. E. Simonsen, Assistant to the Dean for International Studies
J. N. Wall, Director of Honors Scholars Programs
D. B. Greene, Coordinator ofArts Studies
L. H. Hambourger, Coordinator of Evening Programs and Assistant to the Dean
J. S. Griffin, Academic Coordinatorfor African American Students
The College of Humanities and Social Sciences offers programs of study which lead tobaccalaureate and advanced degrees in the disciplines comprising the humanities andsocial sciences and also offers courses in these areas which are part of the programs of allundergraduate students in the university. In this way the university provides an opportu-nity for its students to prepare for a full life in professions and occupations that requireintellectual flexibility, broad knowledge, and a basic comprehension of human beings andtheir problems.Eight departments are included in the College of Humanities and Social Sciences:Communication, English, Foreign Languages and Literatures, History, Philosophy andReligion, Physical Education, Political Science and Public Administration, and Sociologyand Anthropology (also a department in the College of Agriculture and Life Sciences). TheDivision of Multidisciplinary Studies, an academic unit responsible for interdisciplinaryprograms, is also affiliated with this college. Undergraduate majors are offered in communication, English, history, French, Spanish, philosophy, political science, sociology,social work, and multidisciplinary studies. In some departments special concentrations areavailable within the major programs: e.g., communication disorders, mass communication,public relations and theatre (communication), writing and editing (English), law andpolitical philosophy (political science or philosophy), anthropology (sociology), religiousstudies (philosophy), and criminal justice (political science or sociology). A teacher education option is available in English, French, Spanish, and social studies (history, politicalscience, sociology). Enrollments in teacher education programs may be limited. Degreesgranted include the Bachelor of Arts, the Bachelor of Science, the Bachelor of Social Work,the Master of Arts, and the Doctor of Philosophy, as well as professional degrees in politicalscience and sociology.
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BACHELOR OF ARTS PROGRAM
FRESHMAN YEARFall Semester CrediLs Spring Semester CreditsENG 111 Composition & Rhetoric ............... 3 ENG 112 Composition & Reading 3Foreign Language 201(Intermediate)‘ ............ 3 History ........................................ 3History' ........................................ 3 Mathematics .................................... 3 4Mathematics2 3 4 Philosophy3 3Social Science Elective5 3 Social Science Elective .......................... 3PE 100 Health & Physical Fitness .............. 1 Physical Elective 116-17 16—17
SOPHOMORE YEARFall Svmesur Credits Spring Semester CreditsLiteratu reh 3 Arts and Letters Elective“ 3Natural Science7 ................................ 34 Literature ...................................... 3Social Science .................................. 3 Natural Science ................................. 3-4Electives ........................................ 6 Social Science 3Physical Education Elective ..................... 1 Elective ........................................ 3— Physical Education Elective ..................... 1I6 17 _16-17
JUNIOR YEARFall Semester Credits Spring Semester CreditsMajor? 9 Major ...........................................Electives ........................................ 6 Electives 6_15 15
SENIOR YEARFall Semester Credits Spring Semester CreditsMajor ........................................... 9 Major 6Electives 6 Electives ........................................ 915 _15

Minimum Hours Required for Graduation 124
'This two semester requirement includes a course concerned with pre-industrial Western or non-Western societies (H1207, 208, 209, 215, 216. 263. 264, 275, or 276), and another dealing with the United States or post industrial Westernsocieties (H1 205. 210. 221. 222. 233, 251, or 252).2Two semesters are required forsociology majors(MA 111 and 131 recommended butany two mathematics courses otherthan MA 101 allowed). For all other humanities and social science majors the requirement may be satisfied with any twomathematics courses other than MA 101 or one mathematics course other than MA 101 plusacourse in computer science,statistics. or logic.3Three hours of philosophy, exclusive of logic (PHI 201 and 335), are required.4Demonstrated proficiency at the first-semester intermediate level (FL. 201) in French, Spanish, German, Russian,Portuguese, Italian, Latin. Classical Greek, Biblical Hebrew. Japanese, Chinese, or Swahili. In order to enroll at the 201level. prerequisites must be met through course work or the Placement Test. Demonstrated proficiency at the second-semester intermediate level (FL. 202) in one language is required for English and foreign language majors,5The requirements call for twelve hours of social science representing atleast three of the followingdisciplines: anthropol-ogy. economics. political science. psychology, sociology. At least nine of these hours must be outside the student's majorfield,°This requirement consists of two literature courses. at least one of which must be in literature outside the United Statesand prior to the twentieth century. One of the courses must come from the following: ENG/FL 221, ENG/FL 222; ENG251‘. ENG 261*. ENG 262‘; FLF 301: FLS 301; FLG 316; or FLR 303. The second course may also come from the listabove or it may be a course in American or twentieth century literature (either ENG/FL 223, ENG/FL 224; ENG 246,ENG 248, ENG 252. ENG 265. ENG 266: or FLR 304). or it may be an upper-division survey course or literature course ina period. genre or major in English. a foreign language in English translation, or the original foreign language (eitherENG 305, 349. 351. 362, 363. 369, 371. 372, 376. 377, 380, 382. 383, 385, 390, 398, 399, 439, 448. 449, 451, 453, 462, 463, 468.469. 486. 487: FLF‘ 302, 316, 323, 324, 352. 414. 415, 492; FLG 323; FLS 302. 304. 323, 403. 404. 492; or GRK 320.)‘Students using ENG 261 or ENG 262 to satisfy this requirement may not also use ENG 251.7The natural science requirement calls for a minimum of eight hours. At least one course must include a laboratoryexperience. Students must receive credit for at least one basic introductory course from physics. chemistry, geology, orthe biological sciences. These courses include CH 100, CH 101/121; CH 107/127: PY 205; PY 208, PY 211, PY 212. PY223 225, and FY 231; MEA 101/110: BS 105; B0 200. To complete the requirement, students may take any of the courseslisted above. except that if BS 100 or BS 105 has been taken the other may not be taken for credit and that BO 200 may notbe combined with either BS 100 or BS 105; and CH 100 may not be taken for credit ifthe studenthas previously received
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credit. for CH 1011 Otherwise the requirement may be completed with any course in botany, chemistry, genetics, physics.zoology, or marine, earth, and atmospheric sciences (except MEA 120, 208, or 215), or with ENT 425.SOne of the following three hour courses outside the student's major is required: music, history ofart, or dance (includingthe DAN 272 295 sequence and MDS 351) or a course in film (ENG 282, ENG 492, COM 364, COM 374, MDS 496) ortheatre(COM 103, COM 203, COM 213. COM 233, COM 243, COM 303. COM 313. COM 323, COM 333)or in religion (anyREL course other than a Hebrew language course), rhetoric (COM 321, COM 4 1 1) or classics (GRKILAT] 310) will fulfillthis requirement. (Note: LTN students may use ENG FL 221 or ENG .390 tofulfill this requirement.)9Major requirements for the Bachelor of Arts range from 30 to 42 hours.
BACHELOR OF SCIENCE PROGRAM

FRESHMAN YEAR
Fall Semester Credzts Spring Semester Credits
CH 101 121 General ChemistryI ................ 4 CH 107 127 Principles of Chemistry ........... 4ENG 111 Composition & Rhetoric ............... 3 ENG 112 Composition & Reading ,. 3Humanities Social Science Elective‘ .............. 3 Humanities Social Science Elective . ,. 3Mathematics? ................................... 4 Mathematics .................. . . . 34PE 100 Health & Physical Fitness ............. 1 Physical Education Elective ..................... 115 14 15

SOPHOMORE YEAR
Fall Semester Credits Sprmg Semester Credits
PY 205 or 211 General Physics I ................ 4 FY 208 or 212 General Physics 11 .............. 4Course 1 Major1 . .............................. 3 Course 11 Major .............................. . 3English Literature Foreign Language‘ .......... 3 English Literature Foreign Language ........... 3Mathematics .................................... 3 4 Humanities Social Science Elective .. i. 3Philosophy5 ..................................... 3 Mathematics ................................. 3Physical Education Elective .................... 1 Physical Education Elective ................... 11717-18

JUNIOR YEAR
Fall Semester Credits Spring Semester Credits
BS 100 General Biology ....................... 4 BO 200 Plant Life orCourse I Option6 ................................. 3 Z0 201 General Zoology ........................ 4Course III-Major ................................ 3 Course II Option ........................... 3History or Philosophy of Science7 ............... . 3 Course IV Major .............................. 3Humanities Social Science Elective .............. 3 Course V Major . ............................. 3Elective ................................... 316 16

SENIOR YEAR
Fall Semester Cred its Spring Semester Credits
Course III Option ............................... 3 Course V Option ............................. 3Course IV Option .............................. . 3 Course VIII Major ............................. 3Course VI-Major ................................ 3 Course IX-Major ............................... 3Course VII Major .............................. 3 Electives .................................... 6-8Elective ........................................ 3 15 1715

Minimum Hours Required for Graduation 127
‘Twelve hours in humanities and/or social sciences outside the major discipline are required.ZFour courses are required. includingeither the sequence MA 141 241, 242 or MA 131, 231 The remaining course(s) are tobe chosen from MA 114, 214 303, 341, and 405.3A total of 27 credit hours are required in the major field.‘Six hours of foreign language and or English literature at the 200 level or above are required.5Any course in philosophy, excluding logic (PHI 201, 335) and philosophy of science (PHI 340).GA 15 hour concentration is required in a mathematics, science, or engineering discipline.7A course in the history or philosophy of sciences or mathematics to be chosen from a specified list of alternatives
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MINOR IN INTERNATIONAL STUDIES
An International Studies minor is offered to all students in the University who want toadd a significant international dimension to their departmental majors. This minor pro-gram enables students to explore international topics, issues and research from cross-cultural, transnational perspectives. The program will provide some tools that students canuse to understand better the global context of the modern world and to learn the inter-national dimensions of their chosen fields of study.

MINOR IN ARTS STUDIES
The College of Humanities and Social Sciences offers an academic minor in Arts Studiesto all majors in the university. This interdisciplinary minor is designed to enrich thestudent’s university experience, to serve as a foundation for learning and understanding inthe arts beyond the university years, and to stimulate intellectual development in ways thatmay reinforce or complement the objectives of the student’s major. This minor provides thestudent with a fundamental understanding of the historical, theoretical, and practicaldisciplines of the arts. A total ofeighteen credit hours must be taken to complete this minor.Students interested in the minor should refer to the Arts Studies courses listed under “ArtsStudies” in the course description section of this catalog. These courses are described indetail under their departmental prefixes.

HONORS PROGRAMS
In conjunction with the Division of Student Affairs, the College of Humanities and SocialSciences sponsors the Scholars of the College Program for students who show exceptionalacademic promise. The participants in this residential program take special sections offreshman and sophomore level courses and participate in a series of cultural events andweekly forums. In their junior year they participate each semester in a special JuniorScholars Seminar and attend monthly forums. For upper level students. each degree-granting department in the college offers an honors program designed to encourageoutstanding students to develop their intellectual potential to the fullest extent possiblethrough individualized study, special seminars, and close association with faculty membersin their major field.

SCHOLARSHIPS
In addition to the University-wide awards available, the following scholarships areoffered to entering freshmen:J. Carlie Adams, Sr. Endowed Scholarship ($500)Claire Simmons Allan Sampson Memorial Scholarship in Moral Philosophy ($1000)Bess B. and Lynton Yates Ballentine Scholarship ($1000)Frances W. and Gerald O. T. Erdahl Memorial Scholarship ($1000)Mary M. Penney Scholarship in English ($1000)For further information, write:Dr. John WallDirector, Honors/Scholars ProgramCollege of Humanities and Social SciencesNorth Carolina State UniversityBox 8105Raleigh, NC 27695-8105

PRE-LAW PROGRAM
Law schools neither prescribe nor recommend a particular undergraduate curriculumfor prospective candidates. The Association of American Law Schools has, however,recommended an undergraduate education of the broadest possible scope as the best meansof developing the communicative, critical, and creative skills and abilities fundamental tosuccess in legal studies and practice. A student may prepare for post-graduate work in lawin any of the majors offered by the eight degree-granting departments in the College of
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Humanities and Social Sciences. Alternatively, the student may elect the Concentration inPhilosophy of Law (Department of Philosophy and Religion) or the Concentration in Lawand Political Philosophy (Department of Political Science and Public Administration) ormay apply for admission to the Multidisciplinary Studies program during the sophomoreyear and, in consultation with an adviser, design a pre law major involving two or moreacademic areas.All interested entering freshmen are invited to attend a special orientation session forpre-law students. These students are also invited tojoin the Pre-law Student Association, anundergraduate organization that provides pre-law students with information concerningpreparation for the Law School Admission Test (LSAT) as well as the study and practice oflaw through guest speakers, discussion sessions, and other activities. Consult Prof. Baumer,(919) 515-6950, or Prof. Levenbook, (919) 515-3214, for more information.
COOPERATIVE EDUCATION
Cooperative Education in humanities and social sciences seeks to broaden the student’sintellectual horizons and at the same time to provide an introduction to the world ofbusiness, industry, government, or finance in preparation for a career after graduation. Inthis program the freshman and senior years are usually spent on campus while the sopho-more and junior years are devoted either to alternate periods of on-campus study andoff campus work or to a parallel arrangement of part time work and part time study on acontinuous basis. The student is paid for work experiences by the employer. Ordinarily theprogram takes five years to complete, but those who are willing to attend summer school ortake on a summer co-op assignment can finish in four years. Transfer students are eligible,and all interested students are urged to apply early in the academic year. The program isalso open to graduate students although less time is required on work assignment.Further information may by obtained from T. N. Wall, Coordinator of CooperativeEducation, 213 Peele Hall, (919) 515 2300.

JEFFERSON SCHOLARS IN AGRICULTURE AND THE HUMANITIES
The Thomas Jefferson Scholars Program in Agriculture Life Sciences and the Humanities is a joint program of the College of Agriculture and Life Sciences and the College ofHumanities and Social Sciences. It is a double degree which permits participants to havetwo concentrations: one in an area of agriculture/life sciences and one in an area ofhumanities/social sciences. The double degree program may be individually designed tomeet each student’s particular interests and career goals. The purpose of the program is toproduce potential leaders in agriculture and the life sciences who have not only technicalexpertise but also an appreciation for the social, political, and cultural issues that affectdecision making.Each spring a number of entering freshmen are chosen to receive scholarships to participate in the Jefferson program. In addition, other qualified students may choose to pursue adouble major in agriculture/life sciences and the humanities under the Jefferson program.Students interested in applying to the Jefferson Scholars program should contact: Dr.James Oblinger, Associate Dean, College of Agriculture and Life Sciences, Box 7642, NorthCarolina State University, Raleigh, NC 27695, (919) 515-2615 or Dr. Mary L. Walek,Assistant Dean, College of Humanities and Social Sciences, Box 8101, North Carolina StateUniversity, Raleigh, NC 27695, (919) 515 2467, before January 15.

BENJAMIN FRANKLIN SCHOLARS PROGRAM
A limited number of freshmen in the College of Engineering are selected to participate inthe Benjamin Franklin Scholars program. In addition to their major courses, eachBenjamin Franklin Scholar develops an individualized, five-year plan of work focused on acentral theme in the humanities and social sciences. Students completing the programreceive a bachelor of science in an engineering discipline or computer science and abachelor’s degree in multidisciplinary studies.This double-degree program, ajoint undertaking of the College of Engineering and theCollege of Humanities and Social Sciences, provides a unique opportunity to integrate a
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solid base of knowledge in technology or science with the broad philosophical perspective ofthe humanities. The curriculum for the double-degree program has four main components:(1) a strong general education. (2) specially designed interdisciplinary and problemdefining courses. (3) all technical course requirements associated with the engineering orcomputer science degree. and (4) a 30 hour multidisciplinary concentration designed by thestudent in consultation with his or her advisers. With careful planning, this program can becompleted in five years.For more information, contact the Assistant Dean for Academic Affairs. College ofEngineering (118 Page Hall) or the Assistant Dean for Undergraduate Affairs, College ofHumanities and Social Sciences (106 Caldwell Hall).
ELI WHITNEY DOUBLE DEGREE PROGRAM IN TEXTILES ANDINTERNATIONAL STUDIES
This joint program between the College of Textiles and the College of Humanities andSocial Sciences allows a student to earn a BS. in Textile and Apparel Management and aB.A. in Multidisciplinary Studies with a concentration in international studies. This dualdegree is designed to prepare students for work in the increasingly international textileindustry. The program includes all the technical course requirements associated with thetextile and apparel management degree. For the B.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 (languagestudy in German or Italian). The program, which takes four to five years to complete, alsoincludes possible overseas internships.Merit scholarship awards are available for high achieving students who participate inthe double degree program in textiles and international studies. For more information,contact Dr. Gordon Berkstresser, Textile Management and Technology (3404 TextileBuilding) (919) 515 6593 or the Assistant Dean for Undergraduate Affairs. College ofHumanities and Social Sciences (106 Caldwell Hall) (919) 515—2467.

FOLGER INSTITUTE
North Carolina State University is a member of the Folger Institute of Renaissance andEighteenth-Century Studies, a unique collaborative enterprise sponsored by the FolgerShakespeare Library in Washington, DC, and twenty universities in the Middle Atlanticregion. Each year the institute offers an interdisciplinary program in the humanitiesseminars. workshops. symposia. colloquia, and lectures. Admission is open to faculty andstudents of North Carolina State University. and a limited number of fellowships areavailable through the campus Folger Institute Committee.

COMMUNICATION
Winston Hall (Room 201)
Professor W. J. Jordan, Head of the Department
Assistant Professor E. T. Funkhouser, Assistant Head ofthe Depa rtment a na’ Coordinator ofAdvising
Pro/'1 ssorx. W (1, Franklin, W J. Jordan. L. W. Long. R. L. Schrag‘ Professor Emeritus C, A. Parker: Assocmte Professuns, R. D Anderson, L. R. Camp, P C. Caple. D. A. DeJoy, R. Leonard. H. E. Munn. Jr.. B. L. Russell; AssistantProfessors E. T Funkhouser. V. Gallagher. D. Ivy, M.Jav1di, N. H. Snow:LLcturers. J. Alchediakf. A. Elleman.T. J.Kauffman. M, Pandich: Tinching Technician M Velasquez.
The Bachelor of Arts in Communication program provides study and training in humancommunication for professionals entering business. industry, social welfare organizationsor government service. Today, many organizations are seeking graduates with demon—strated competencies in human communication to fill positions which require constant andskillful contact with a wide variety of internal and external publics. Depending upon their
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area of specialization, graduates may find employment opportunities as communicationconsultants, media specialists, trainers, public relations specialists, therapists, or performers. Many graduates choose to enter graduate or law schools.
PROGRAM OF STUDY
The Communication major calls for successful completion of at least 36 semester credithours of communication (COM) courses. Three of these courses, COM 110, COM 112, andCOM 190, totaling nine semester credit hours, are completed by all students majoring incommunication. The remaining credit hours in the major come from courses completed inone or more of the following concentrations offered by the Department of Communication:Communication: A generalist approach to the study of communication, this concentration allows students a high degree of flexibility in course choice. Many of the electivecourses in this concentration are related to the study of rhetoric and public address.Communication Disorders: The undergraduate portion of preparation for speechlanguage therapist or audiologist careers. A master’s degree is required for entry into theseprofessions.Mass Communication: A broad curriculum in the structure, operation, and socialeffects of the mass media in the United States with emphasis on electronic media, includingcourses in broadcast and non broadcast media writing and production, media criticism,and media history.Public Relations: Instruction in the communication theories and methods applied byorganizations to establish and maintain mutually beneficial relationships with employees,governments, stockholders, and other publics.Theatre: Studies in stage directing, acting, scenic and lighting design, and stagecraft.African-American dramaturgy and children’s touring theatre are special features of thisprogram. Courses are taught at Thompson Theatre on the NCSU campus.

CURRICULUM NOTES
0 Students must enroll in COM 190 during their first semester as a communicationmajor.0 Transferring to communication from another NCSU major requires a minimum GPAof 2.0 with at least 15 credit hours completed. Such transfers are not permitted during thefirst week of classes or during the registration advising period each semester.0 No final grades below C are permitted for courses used in the communication major.0 To qualify for graduation, each student must have a minimum GPA of 2.0 for allcourses completed at NCSU, and at least a 2.0 GPA for all courses taken in the communication major,0 COM 146, Business and Professional Communication, is intended for students inmajors other than communication. Students majoring in communication may not use thiscourse to satisfy any requirement within the 36-credit—hour major.

MINORS
A minor in Theatre is offered. Also, the Communication Department and the Departmentof English and the Division of Multidisciplinary Studiesjointly offer a Film Studies minor.Literature detailing the requirements for these minors is available at the main departmentoffice. Those interested in the Journalism minor at NCSU should contact the EnglishDepartment.

INTERNSHIPS
The department operates an internship program which offers qualified seniors theopportunity to gain work experience in the communication field. The internship is requiredof all students in the public relations concentration, but students from the other communication concentrations may also participate in this program. For additional information,contact Dr. Ruth Anderson, director of the internship program, at the phone number andaddress shown below.

229



FURTHER INFORMATION
Those who are interested in studying communication at NCSU are encouraged to contactthe department for additional information. An appointment with the communicationdepartment’s Coordinator of Advising is recommended. To reach the communicationdepartment. you may call (919) 515 2450 or write to Box 8104. NCSU, 27695 8104.

ENGLISH
Tompkins Hall (Rooms 131. 246)
Professor J. E. Bassett. Head of the Department
Associate Professor C. A. Prioli. Associate Head ofthe Department
Associate Professor D. H. Covington. Assistant Headfor Scheduling
Senior Lecturer P. R. Cockshutt. Coordinator ofAdrising
Profissor W. E. Meyers, Director of Freshman Program
William C. Friday Distinguished Professor: W. Wolfram
Alumni Distinguished Undergraduate Professors: L. S. Champion, M. T. Hester
Pro/users. B. J Balnes C. W. Barrax J E. Bassett. L. S. Champion J. D. Durant.J. A. Gomez.J. M. Grimwood A. H.Harrison M. T Hester L. T. Holley. K. F. Holloway L. H. MacKethan. W. E Meyers. C. R Miller. M. S. Reynolds.L. S Rudner L SmithJ J Smoot.A. F Stein.W. B.Toole.Ill.J. N.Wall.M. C Williams.W.Wolfram.R. V.Y0ungJr.. Art} inrt Pro/'1 mm“ D. D Short‘ Pl‘O/l ssms Enuriti‘ P E. Blank. Jr . M. Halperen. H. G. Kincheloe. A. S. Knowles.B G koonte. F H. Moore. P. Williams Jr.‘Awn‘ia/r PI‘QI’rssors‘L. J Betts.Jr..M. P. Carter.E. D. Clark.J. W.Clark.D. H Covmmon.J Fersler. J J Kessel M P. King D. L Laryea, C. Nwankwo.J. O. Pettis. C. A. Prioli. H. C. West.D. B Wyrick: Adjunt‘friMSOClflté Pruflssor‘ E. D Engel‘ Associate Professors Emeriti E P. Dandridge.J. B. Easley.H A Hargrme C. E Moore. A. B. R. Shelley N. G. Smith: Assistant Professors: E. T. Amiran. C. E. Chaski. A.Dans Gardner. V C Downs B. A Fennell C. Gross W E Haskin S. B. Katz. R. C. Kochersberger. R. C. Lane. B.Mehlenbacher J. E.Morr1son.M. E. Orr. A M Penrose. N. 8. Rich. L. R. Se\'erin.J J Small.J. F Thompson.J. M.Uns\\'orth.Si nior IA’I‘flll‘l r P R.Cockshutt. Lerturers‘N. Caudle. N. Cooke. B. Forcey.J. Griffin.G. Hammlll. D.Jones.N. H Margolis. S Martin. C Maxwell. T R. McLaurin. G L. Minion. D. Perkins. J. Russell. S. Suchman. N. Tilly. L.Wooten.
The Department of English offers basic and advanced courses in writing, language. andliterature. The freshman courses, taken by all undergraduate students. develop skill inexpository writing and in analytical reading of literary and non-literary works. Advancedcourses in communication oftechnical information, composition and rhetoric, and creativewriting give students opportunities to pursue special personal and career interests. as docourses in literature, linguistics. film. and folklore.The department offers a Bachelor ofArts major in English with three options: literatureand language. writing and editing. and teacher certification. It also offers a Bachelor ofScience major.Also available to undergraduates are a minor in English. a minor in ComparativeLiterature (offered jointly with the Department of Foreign Languages and Literatures). aminor in Linguistics (offered jointly with the Departmentof Languages and Literatures), aminor in Film Studies (offered jointly with the Department of Communication and theDivision of Multidisciplinary Studies). and a minor in Journalism (offered jointly with theDepartment of Communication). An internship program combines work experience withcourses in writing and editing.In addition. the department offers two graduate degrees: a Master of Arts in English anda Master of Science in Technical Communication (see Graduate Catalog for details).A five course certificate program in Professional Writing is available to students notseeking a degree at NCSU.
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OPPORTUNITIES
A degree in English provides both vocational training and liberal education. It leads tocareers in such fields as teaching, journalism, advertising, public relations, personnelmanagement, technical writing, business writing, and creative writing. It sharpens theanalytical and interpretive skills needed for strong business management, and it serves asan excellent pre-professional degree for students planning to study law or medicine and forthose intending to do graduate work in literature and composition.

BACHELOR OF ARTS IN ENGLISH
Major in English—The student must schedule 42 semester hours beyond the usual sixhours in freshman composition. Basic requirements include the sophomore survey ofEnglish literature, the sophomore survey of American literature, a course in Shakespeare,and a seminar in literary criticism. Beyond these courses, the student may pursue specialinterests within the limits of recommended categories.Major in English, Writing and Editing Option The student must schedule 42 semester hours beyond the usual six hours in freshman composition. Courses include journalism,copyediting, advanced writing, literature, and, in the final semester, a seminar in writingand editing (ENG 495). Additionally the student must schedule 15 to 18 semester hours in achosen track or discipline outside the department.Major in English, Teacher Education Option—English majors may enroll in theteacher education option offered by the College of Humanities and Social Sciences incooperation with the College of Education and Psychology. Students who complete thisprogram are eligible to apply for the certification to teach English in secondary schools inNorth Carolina. The requirements of the program include 35 semester hours in professional courses and 33 semester hours in English beyond the usual six hours in freshmancomposition. (Total 127 credit hours required for graduation.) Students desiring to enterthis program should declare their intention before the spring of the sophomore year.Students are required to file a formal application for admission which must be approved inorder for them to participate. Enrollments in the Teacher Education Option may belimited.

BACHELOR OF SCIENCE IN ENGLISH
Concentration in English—The student, in consultation with his or her departmentadviser, must schedule 27 semester hours beyond the usual six hours in freshmancomposition.

MINOR IN ENGLISH
The English Departmentoffers a minor in English to majors in any field except English.To complete the minor, fifteen hours of English courses are required above the 100 level, sixhours of which must be at the 300 level or above. A grade of C or better is required in allcourses credited to the English Minor.

MINOR IN COMPARATIVE LITERATURE
The Departments of English and of Foreign Languages and Literatures offer a minor inComparative Literature to all undergraduate students. It requires six courses: FL 350, CL495, and four courses in one or more literatures (other than a student's major) chosen froman approved list. A grade of C or better is required in all courses.

MINOR IN FILM STUDIES
The Departments of English and of Communication and the Division of Multidisciplinary Studies offer a minor in Film Studies. The minor provides an introduction to thenature of the film experience, some background in the history of the medium, and theopportunity for in depth study of selected topics. Fifteen hours of course work are required
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to complete the minor: ENG 282 and either COM 364 or COM 374, plus nine credit hoursselected from the following: ENG 382, ENG 492, COM 244, COM 364 or 374 (whichevercourse was not taken to fulfill the requirement above), MDS 480, H1 336, and DN 316(prerequisite waived, consent of instructor). Any student taking this minor cannot countcourses from the minor toward his or her major.
MINOR IN JOURNALISM
With the Department of Communication. the Department of English offers a minor inJournalism, open to students in any major. It consists of the following courses: ENG 214,ENG 215, ENG 315, COM 204, and one of the following: COM 234, COM 334, COM 421. Agrade of C or better is required in all courses.

MINOR IN LINGUISTICS
The Department of Foreigh Languages and Literatures and the Department of Englishoffer a minor in Linguistics to majors in any field. Among students likely to be attracted tothe minor are those interested in Second Language Acquisition. To complete the minorfifteen hours of designated courses are required. as well as the completion of a foreignlanguage through the 202 level.

FOREIGN LANGUAGES AND
LITERATURES
1911 Building (Room 120)
Professor J. H. Stewart, Head of the Department
Associate Profe ssor A. C. Malinowski. Assistant Head ofthe Department and Coordinator ofAdvising
Professor G. G. Smith, Scheduling Officer
Pro/(ssors T. P. Feen} G F. Gonzalez J R Kelly, G G. Smith J. H Stewart M. A. Witt; Professors Emerm. A AGonzalez, M. Paschal G W Poland. E. M. Stack Assu‘iatt Professors: R. A. Alder, S. T. Alonso, W. M. Holler. M. M.Magill, A. C Malino“ slxi. L A. Mykyta. ‘1 B Rollins. S E. Simonsen, M L. Soso“ er. Assoczate Professors EmcritiV. M Prichard H.Tucker Jr.‘szslaiitl’mfxssors J. C Akers V Bilenkin. H G Braunbeck.G A. Dawes. D M.March: J. P Mertz, M. L. Salstad S. Yamahash ‘ Ltt‘flll‘l rs D. F. Adler. F. Kashimura. A. B. Kennedy. Q. Q. Sun;Instructors D I. Mennell. G. P Meyjes.
OPPORTUNITIES
The expansion of international relations makes the knowledge of foreign languages acritical need for today’s professional. The student of foreign languages is not limited toteaching, translating or interpreting. There are careers in politics. diplomacy, commerce.banking. agriculture, science. and research in which a thorough knowledge of foreignlanguages is crucial for success. The demand for multilingual personnel extends to all fieldsof human enterprise and will continue to grow in the coming years.

BACHELOR OF ARTS IN FRENCH OR SPANISH
All the general requirements for the Bachelor of Arts degree must be met, including sixhours of literature survey within the Department of Foreign Languages and Literatures orin British and American literature or any combination of these. Degree designations are:B.A. in French Language and Literature. B.A. in Spanish Language and Literature, B.A.in French Language and Literature with Teacher Education Option, and B.A. in SpanishLanguage and Literature with Teacher Education Option.
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Outstanding students may become members of Alpha Lambda, campus chapter of PhiSigma Iota, National Foreign Languages Honor Society; of Xi Omicron, campus chapter ofSigma Delta Pi, National Hispanic Honor Society; and of Gamma Alpha, campus chapter ofDobro Slovo, National Slavic Honor Society. A departmental honors program in Frenchand Spanish is also available to eligible students.Major in French or Spanish—Students must complete 36 hours beyond the 201 level,including a senior seminar. Majors must take 12 additional hours of advised electives.These are waived for double majors (such as Business and Spanish or Business and French)and for the Teacher Education Option.Major in French or Spanish with Teacher Education Option In collaboration withthe College of Education and Psychology and the Department of Curriculum and Instruction, the department offers a program leading to a French or Spanish teaching license inNorth Carolina, grades K 12. The requirements of the program include 30 semester hoursin professional education classes and 39 semester hours in French or Spanish beyond the102 level. Candidates must consult with their academic adviser as early as possible for theproper planning of their curriculum. Application for admission to Teacher EducationCandidacy is made during the spring semester of the sophomore year. Enrollment in theTeacher Education Option programs may be limited.
PROGRAMS ABROAD
The department offers summer programs in Austria, Mexico, and Germany and asemester long program in Spain.

MINOR IN CLASSICAL STUDIES
The minor in Classical Studies offers an excellentfoundation for advanced work in otheracademic disciplines as well as professional programs in law, medicine and finance. Theminor gives students an opportunity to develop a keener perception and better understanding of the cultural forces at work in the contemporary world. And by presenting a broadselection of courses in the various disciplines of literature, philosophy and history, theminor provides students with a sound introduction to studies in antiquity. Requirements forthe minor include five courses selected from the following: GRK 20107” LAT 201; GRK 3100r GRK 320; PHI 300 or REL 312; HI 403 or H1404; and HI 405 or 406.

MINOR IN COMPARATIVE LITERATURE
(See Department of English)
MINORS IN FOREIGN LANGUAGES, LITERATURES, AND CULTURES
Minor programs in Chinese, French, German, Italian, Japanese, Russian, and Spanishinvolve fifteen hours of study at the 201 level and beyond. A minor program in ClassicalGreek is also offered and involves fifteen hours of study at the 101 level and beyond.Programs include courses in language, literature, and civilization. Students majoring inany area of study at NCSU are eligible to minor in a foreign language. Students may not,however, major and minor in the same language.

MINOR IN LINGUISTICS
(See Department of English)
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HISTORY
Harrelson Hall (Room 162)
Proftssor W. C. Harris, Head of the Department
Assistant Professor J. E. Crisp, Assistant Head ofDepartment
Associatt Professor J. A. Mulholland, Coordinator ofAdvising
Alumni Distinguished Undergraduate Professors: B. F. Beers, J. P. Hobbs
Alumni Distinguished Professor (for graduate teach ing): J. D. Smith
Professors. J R Banker. B F Beers. C. H, ('arlwn, A J. De Grand. M. S, Dow ns. W C Harris J. P. Hobbs, A, J. LaVopa L. O McMurry (l D.Newby.J. K Ocko.S. T Parker J. M. Riddle.R H.Sack.R, W.Slatta,J. D.Sm1th.E. D.Syl a. K S. Vincent Prnflssors Emcritz. M. L. Brown R. W, Greenlaw D, E, King, L. W Seegers, M. E. Wheeler,B. W,Wish:V Assoc at! I’roftssors. D, P Gilmartin W A.Jackson.W, C. Kimler,K. P.Lurla.J. A.Mulholland G. W.O'Brien S. L Spencer (9 D Surh.I\' P.Vickery:AssormleProfessorEmeritiw‘R. N,Elliott/immuneMembersoflheFowl/u A. Lumpkin, F A. Moyer R. B Mullin, Assistant ProfessorsJJ. E. Crisp S Middleton, P. Tyler. AdjunctAssislant Pro/strs. V, L. Berger J. W Caddell. J. J Crow, W S Price, Jr, D. J. Olson H. K. Steen' Lecturer J,Wood!” d,
An understanding of the historical background of our times is expected of the educatedperson. The Department of History makes it possible for students to gain this understanding through a wide range and variety of courses at all levels from introductory throughgraduate.A broad offering of introductory courses is available to satisfy the undergraduate historyrequirement or part of the humanities and social sciences requirements in most universitycurricula. Students in the College of Humanities and Social Sciences are required to taketwo courses in history--one dealing with a culture significantly different from our own inpre-industrial Western or non-Western societies and the other dealing with our own culturein the United States or post-industrial Western societies.Honors students are eligible for membership in Phi Alpha Theta, the national historyhonorary society. Some introductory and advanced courses and most graduate courses areoffered in the evening,The department offers two Master of Arts degrees. Students interested in enhancingtheir understanding of history, obtaining advanced teaching credentials, or pursuingdoctoral work elsewhere may take the traditional graduate program. Students interestedin applied history may take the public history program. Some financial assistance isavailable.

OPPORTUNITIES
A history major has traditionally served as a foundation for careers in such professions asteaching and law. In recent years undergraduates have frequently augmented studies inhistory with computer science, foreign language, or business administration, combinationswhich have proved attractive in business and government service. The prospect of newcareer ladders in public education has prompted renewed interest in a M.A. in history withadvanced teaching certification. Multiplication of records of every kind has created asteady demand for historians with master’s degrees in applied or public history.

BACHELOR OF ARTS IN HISTORY
Major in History A history major must take 30 hours of course work in history inaddition to the six hours required of all students in the College of Humanities and SocialSciences. These 30 hours must include a 491 seminar. At least 24 of the 30 hours must be atthe 400 level. Sufficient courses are offered to complete the history requirements for theBA. in the evening.Major in History with Social Studies Teacher Education Option—History majorsmay enroll in the teacher education program offered by the College of Humanities andSocial Sciences in cooperation with the College of Education and Psychology. Students who
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complete this program are eligible for certification to teach social studies in secondaryschools in North Carolina. In addition to the Bachelor of Arts degree requirements, stu-dents are required to take professional courses in education and psychology and additionalsocial sciences courses (132 credit hours required for graduation). Students desiring toenter this program should declare their intention during their sophomore year. Admissionis competitive and the criteria include an overall grade point average of 2.75 or better.Enrollments may be limited in Teacher Education Option Programs.
BACHELOR OF SCIENCE IN HISTORY
A concentration in history involves 18 hours of course work beyond the six hours requiredof all students in the College of Humanities and Social Sciences plus a senior seminar. Ofthe18 hours, at least 12 must be at the 400 level.

MINOR IN HISTORY
A minor in History shall consist of six courses in history; one introductory course inpre industrial or non-Western history (i.e., HI 207, 208, 209, 215, 216, 263, 264, 275, or 276);one introductory course in United States or post-industrial Western history (i.e., H1 205,210, 221, 222, 233, 251, or 252); four three-hour courses in history at the 300 level or above,two of which must be on the 400 level. All six courses must be completed with a grade of C orbetter to satisfy the requirements of the minor.

MULTIDISCIPLINARY STUDIES
Harrelson Hall (Room 145)
Professor C. D. Korte, Head of the Division
Associate Professor T. N. Hammond, Assistant Head of the Division
Professors: D. A. Adams, .1. A. Gomez, D. B. Greene, C. D. Korte; Professors Emeritz. A. C. Barefoot. J. R. Lambert, Jr.;Associate Professors. T. N. Hammond, R. L. Hoffman' Assistant Professors: B. H. Grimes, R. A. Waschka, II, P W.Hamlett; Lecturers: E. Malloy Hanley. C. L. Stalnaker.

Multidisciplinary Studies is an academic unit responsible for interdisciplinary pro-grams dealing with contemporary and historical issues and problems. Courses are taughtby teams of faculty drawn from the division and from the academic disciplines relating tothe problems or issues under consideration. These courses are open to students in allcurricula. In addition, the Social Work Program is administered as part of the Division ofMultidisciplinary Studies.
BACHELOR OF ARTS IN MULTIDISCIPLINARY STUDIES
Multidisciplinary Studies Degree Committee:
Associate Professor T. N. Hammond (Multidisciplinary Studies and Foreign Languagesand Literature), Chair
Associate Professor J. A. Mulholland (History)
Associate Professor A. C. Malinowski (Foreign Languages and Literatures)
Associate Professor M. S. Thompson (Sociology and Anthropology)
Associate Professor T. L. Honeycutt (Computer Science)
Lecturer C. B. Kimbrough (Business Management)
Lecturer C. L. Stalnaker (Multidisciplinary Studies)
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The Multidisciplinary Studies program allows a student to design his or her own aca«demic major. Instead of following the requirements for a major in one of the traditionaldisciplines, the candidate for the Bachelor of Arts degree in Multidisciplinary Studies hasthe responsibility of organizing a concentration or field specialization from one or moredisciplines. A concentration in Latin American Studies might. for example, combinerelated courses in language, literature, history, economics, sociology, and political science.Two concentrations have been established primarily for the benefit of evening students.These are 1) American Studies: Cultural, Social, and Political and 2) Business Organizationand Communication. All courses required for completion of these concentrations will beavailable in the evening.The freshman and sophomore basic requirements for the Multidisciplinary Studiesprogram are the same as for the other Bachelor ofArts programs in Humanities and SocialSciences. In satisfying basic requirements in language, humanities, social science, mathematics, and natural science, the student should, whenever possible, choose those coursesthat are most appropriate as background for the courses in his or her major concentration.
ADMISSION TO THE PROGRAM
To become a candidate for a major in Multidisciplinary Studies, a student first securesapplication forms and information from the office of the Division of MultidisciplinaryStudies (145 Harrelson), then prepares a tentative proposal which includes a list of coursescomprising 30 credit hours and an essay of 300 to 500 words explaining his or her reasonsfor desiring to make this set of courses the field of specialization. The student’s proposal isreviewed by a faculty sponsor and submitted to the Multidisciplinary Studies DegreeCommittee for consideration. After a thorough examination to determine whether the set ofcourses proposed as a multidisciplinary major is academically sound and coherent, thecommittee will recommend that the Dean of Humanities and Social Sciences accept theproposal; or it will be sent back to the student and his or her sponsor with suggestions formodification and resubmission.

MINOR IN AFRICAN-AMERICAN STUDIES
The African American Studies Minor provides a comparative and interdisciplinarystudy of the Black experience in Africa and the Americas. Three required courses includean Introduction to African American Studies (MDS 240), Black American Literature(ENG 248), and Afro American History (HI 372 or 373). Two elective courses may beselected from a list of designated courses in such disciplines as anthropology, history.language, sociology, social work, and communication. The minor is designed to bringtogether students from diverse backgrounds and curricula who share a common interest inthe African American experience.

MINOR IN ENVIRONMENTAL SCIENCE
This minor provides an opportunity for non-science majors to acquire basic understanding of the interrelationships between humans and the environment. It includes natural andsocial science courses that help to integrate disciplines and provide the foundation foranalyzing environmental issues.

MINOR IN FILM STUDIES
(See Department of English)
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MINOR IN SCIENCE, TECHNOLOGY, AND SOCIETY
The Science, Technology, and Society minor is a fifteen hour, multidisciplinary minorproviding students an opportunity to appreciate and understand better the roles thatscience and technology play in the larger sociocultural context. A goal of the minor is to helpstudents develop the ability to order and integrate the diverse aspects of their educations.Two essential components of this ability are sensitivity to the moral dimensions of scientificand technological inquiry as affecting how people may live or want to live and an apprecia—tion of the practical implications of scientific and technical theory. In addition, the Science,Technology, and Society minor enables students to increase the breadth of their familiaritywith science and technology.

MINOR IN WOMEN’S STUDIES
The Women’s Studies minor offers all students in the university the opportunity to studythe role of women in society. The minor will enable students to develop a better understanding of how women’s positions in various societies have arisen and evolved.

PHILOSOPHY AND RELIGION
Winston Hall (Room 101)
Professor E. A, Martin, Head of the Department
Associate Professor L. M. Antony, Assistant Head of the Department
Professor A. D. VanDeVeer, Coordinator ofAdvising
Alumni Distinguished Undergraduate Professors: W. R. Carter, T. H. Regan
Professors. W. R. Carter. E. A. Martin, T. H. Regan, A. D. VanDeVeer: Professors Emcnti‘ P A Bredenberg. R. SBryanzAssociale Professors‘W. Adler, L. M. Antony. D. F. Austin. R. M. Hambourger. B. B. Levenbook. H. D. Levm,J. Levine, R. B. Mullm C. M. Pierce, T K. Stewart; Associate Professors Emerm‘ W. C. Fitzgerald, W. L. HighfillR. S. Metzger; Assistant Professors: D. D. Auerbach, M. K. Cunningham, D. M. Jesseph A Reath.
The Department of Philosophy and Religion at North Carolina State University renderstwo major services to its students. (1) In the discipline of philosophy, it offers an array ofcourses which examine the great philosophic ideas of Western civilization, and in thediscipline of religion, itoffers courses which examine the religious concepts and principlesthat have had an impact on all of civilization. (2) It provides an opportunity for extensivetechnical study in philosophy for students who wish to concentrate in this field either for itsown sake or as an ideal intellectual foundation for subsequent graduate or professionalstudy.

HONORS PROGRAMS IN PHILOSOPHY
The Department of Philosophy and Religion offers an Honors Program to provide anopportunity for qualified students to pursue a more challenging and individualized courseof study.Students who qualify may elect to take as little as one course on an honors basis. However.those students who desire to enroll in the honors program and to have their transcriptsinclude the words, “With Honors in Philosophy," are required (1) to complete a major inphilosophy, and (2) to complete satisfactorily a minimum of fifteen hours (including Philosophy 335) of honors work. Students pursuing these goals will be referred to as “studentsseeking honors in philosophy."
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HONORS PROGRAM IN RELIGIOUS STUDIES
The Department of Philosophy and Religion offers an Honors Program in ReligiousStudies to provide an opportunity for qualified students to pursue a more challenging,individualized, and directed course of study than that afforded by the general Area ofConcentration in Religious Studies.Students who qualify may elect to take as little as one course on an honors basis. However,those students who desire to enroll in the honors program and to have their transcriptsinclude the words. “With Honors in Religious Studies” are required to (1) complete thedegree program for Philosophy with an Area of Concentration in Religious Studies. and (2)to complete a minimum of twelve credit hours of honors work in Religious Studies. Studentspursuing these goals will be referred to as “students seeking honors in religious studies.”

SCHOLARSHIP
The Claire Simmons Allan Samson Memorial Scholarship in Moral Philosophy. arenewable scholarship of$1000 per year, will be awarded annually to worthy students whohave expressed an interest in issues in animal rights.

OPPORTUNITIES
For students interested in postgraduate study, information compiled by post-collegeprofessional schools reveals that undergraduate philosophy majors who apply to graduateschools of management have in the past scored extremely well in combined total scores onthe Graduate Management Admission Test, with exceptional scores on verbal fields. Thoseundergraduate philosophy majors who apply to law schools have been shown to be morelikely to be admitted than virtually any other field represented, and medical schools havealso shown a significant preference for philosophy majors in their admissions. Studentsintending to study philosophy in graduate programs have consistently scored much higherthan other students on the verbal section of the Graduate Record Examination. Because ofthis capability of scoring so well on the various postgraduate tests, many businesses andindustries welcome philosophy majors into their training programs.

BACHELOR OF ARTS IN PHILOSOPHY
Candidates for the Bachelor of Arts degree in Philosophy must complete 30 hours inphilosophy, including either Logic (PHI 201) or Symbolic Logic (PHI 335): the courses inthe development of Western philosophic thought (PHI 300, 301), a course in value theory(PHI 275, 308, 309, 311. 312, 313, 314, 321, 322) and a course in contemporary philosophy(PHI 319, 331. 332).Major in Philosophy with a Concentration in Religious Studies—This program isdesigned especially to prepare students for theological seminary or graduate work inreligion as well as to introduce them to the discipline of religious studies. Candidates for theBachelor of Arts degree in Philosophy with a concentration in Religious Studies mustcomplete 33 hours, including 12 hours in philosophy and 21 hours in religion. The courses inphilosophy must include a course in the development of Western philosophic thought (PHI300, 301); a course in value theory (PHI 275. 308, 309, 311, 312, 313, 314, 321, 322); and thecourse in the philosophy of religion (PHI 305). The courses in religion must include a coursein biblical studies (REL 201,311, 312); a course in non Western religions (REL 331, 332,407, 408); a course in the history of Western religion (REL 317. 318, 320, 323, 324, 326); and acourse in theology and culture (REL 309, 327).Major in Philosophy with a Concentration in Philosophy of Law—The program isdesigned to help students develop the ability to think critically about the role of the law andthe values that it reflects. Because of its interdisciplinary nature, it provides a strongfoundation for professional legal education. The concentration requires a minimum of 30hours in philosophy (including the course taken to meet school requirements) and a min-imum of 9 hours in political science. Three advised electives are required in addition to fivecore courses: PHI 309, PHI 312, PHI 313, PS 308 and PS 361. Four background courses,which ar required of all Philosophy majors, must also be taken: either PHI 201 or PHI 335,PHI 300 PHI 301, and either PHI 319, PHI 331, or PHI 332.
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BACHELOR OF SCIENCE IN PHILOSOPHY
Candidates for the Bachelor of Science degree in Philosophy must complete 27 hours inphilosophy. These must include the courses in the history of Western philosophic thought(PHI 300, 301), Symbolic Logic (PHI 335), Philosophy of Science (PHI 340); and a course invalue theory (PHI 275, 308. 309, 311. 312, 313, 314, 321, 322).

MINORS IN THE DEPARTMENT OF PHILOSOPHY AND RELIGION
Students wishing to take any of the following academic minors need to complete thedepartmental form declaring intention to do so.

MINOR IN COGNITIVE SCIENCE
Students who take a minor program in Cognitive Science are required to complete with agrade of C or better fifteen hours of courses, distributed as follows: PSY 320 (CognitiveProcesses); PSY 340 (Environmental Ergonomics) or PSY 546 (Human Information Pro-cessing); PHI 331 (Philosophy of Language); PHI 332 (Philosophy of Psychology); PHI PSY425 525 (Introduction to Cognitive Science).

MINOR IN PHILOSOPHY
Students who take a minor program in Philosophy are required to complete with agradeof C or better fifteen hours of courses in selected fields in philosophy, including (1) a coursein the history of philosophy (3 credit hours), (2) a course in normative (ethics and ethicsrelated) philosophy (3 credit hours), (3) a course other than one in normative philosophy, butnot including logic or the history of philosophy (3 credit hours).

MINOR IN RELIGIOUS STUDIES
Students who take a minor program in Religious Studies are required to complete with agrade of C or better fifteen hours of courses in selected fields of religious studies. In order toensure 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 in the minor.

PHYSICAL EDUCATION
Carmichael Gymnasium (Room 2000)
Professor A. Lumpkin, Head of the Department
ProfessorssA. Lumpkin; Professors Emeriti. F. R Drews R. A. Lauffer,AssormI( Pro/rssors. S. V. Almekmders A. LBerle, H. L. Bro“ n, J. M. Daniels, J L DeWItt, T. W. Evans, V. M. Leath, C. E. Patch, J L. Shannon; Assm‘mhProfessors Emerlli. N. E. Cooper, J. B. Edwards, A. M. Hoch, H. Keating, W. R. Leonhardt, W. H. Sonner; Assistm IProfessors:A.Attanan,J. V. Brothers, R. C.Combs, K. L. Davis, R. G.Gwyn S C. Ha stead,.l W. Isenhour,.lr ,G WPollard, T. C. Roberts, R. R. Smith‘ Asswlanl Profcssors Emrrih‘ M S. Rhodes. W. M. Shea. E A Smaltz: LKCIIU‘I r:J. K. Bartlett, R. N. Bechtolt, A. L. BelI,J. R. Bonner, W. A. Cheek.J. L. Coleman. K. K. Criswell, R. H. Kidd, M. R.Lester, I. F. Ormond, III, C. S. Ousley, D. L. Peterson, C. E. Raynor, T. M. Relchardt, H. L. Roberson, E. V Smith,P. L.Smith,J. W.Stewart, R. L. Sutton, R. H.Taylor,G. E.Wall T. C Winslovt G. R.Youtt Assomah MombcrsoftluFacully: D. L. Ridgeway (Statistics and PhySIcs), C. E. Stoddard.

All North Carolina State University students are required to complete four semesters ofphysical education to meet graduation requirements. Freshmen are expected to take PE100, Health and Physical Fitness, in either the fall or the spring semester of their freshmanyear. Students who do not pass a survival swimming test must enroll in and attempt to passa beginning swim class. Students may participate in a sport they know or learn a totallynew activity. Students with disabling conditions will be helped by physical education andStudent Health Service professionals in choosing appropriate classes. Only “activity"courses, not elective “theory” courses, can be used to meet the university physical educationrequirement.
239



MINOR IN PHYSICAL EDUCATION (COACHING EMPHASIS)
The Department of Physical Education offers a 20 hour minor in Physical Education(Coaching Emphasis), designed to prepare students to assume coaching responsibilitieswith a sound theoretical background. The minor provides knowledge of pertinent anatomical, physiological, and biomechanical principles: appreciation for the prevention andtreatment of athletic injuries: development of observation and communication skills; anddemonstration of motor skills and strategies involved in coaching specific sports.

POLITICAL SCIENCE AND
PUBLIC ADMINISTRATION
Caldwell Hall (Room 211)
Professor M. S. Soroos. Head of the Department
Professor J. H. Svara, Director of Master of Public Affairs Program
Associate Professor H. G. Kebschull, Director of Master ofArts Program
Alumni Distinguished Undergraduate Professors: A. Holtzman, J. P. Mastro
Prufmsors‘ (l D. Carson, A. Holtzman. J P. Mastro. E. R. Rubin M. S Soroos J H. Svara. D W. Stewart. J 0Williams: Prufusors En tr ti. W. J. Block. J. T (aldwell: Assomate Professors. C. K. Coe. D. M Daley, R. H. Dorff.I H Gilbert, H G kebschull, S H Kessler J M McClain. E O'Sullivan T V Reid J. E Swiss. M L Vasu:Associalt Prof: ssnr Enuritus. K. S. Pelerson‘ Assistant Professors: C E. Griffin. R. S. Moog.
The Department of Political Science and Public Administration offers basic andadvanced courses in all major fields of the discipline: American government and politics(local, state. and national). public law and criminal justice, public administration, comparative politics, international relations and global issues, political theory, and methodology ofpolitical science. The department affords opportunities for the study of government andadministration to students in other curricula and schools.Graduate courses in political science are available to advanced undergraduates. Seelisting of graduate degree programs and consult the Graduate Catalog.The department provides opportunities for internships in state and local governmentincluding the North Carolina General Assembly Legislative Internship Program.Majors in political science with distinguished academic achievements are annuallyinvited tojoin Zeta Epislon Chapter of Pi Sigma Alpha, the national political science honorsociety.

OPPORTUNITIES
There are a number of careers and professions for which a major in political science, orextensive study of government and politics. can be most useful. This is true especially forthose planning to seek careers in teaching, the legal profession, criminal justice agencies.state and local government, urban planning, the federal bureaucracy, journalism or in anyof the organizations that seek to monitor political processes or to influence the content ofpublic 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.

BACHELOR OF ARTS IN POLITICAL SCIENCE
Major requirements are: 30 hours (in addition to any political science course which maybe taken to satisfy the 12—hour social science requirement), 21 of which must be at the300-level or above; PS 201 or equivalent; at least six hours in each of three pairs of subfields(Pair A: American Politics/Policy and Administration; Pair B: International or Compara-tive Politics: Pair C: Political Theory/Scope and Methods); and a Political Science Seminar.
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Criminal Justice Option The Departments of Political Science and Public Adminis-tration and Sociology and Anthropology offer undergraduate majors an option in CriminalJustice. This option includes 28 semester hours of specialized study. The program developsstudents who may move into middle management and policymaking positions in agenciessuch as police, court correctional, probation and parole agencies.Students interested in criminal justice should contact Dr. Robert Moog, 229 CaldwellHall, Political Science and Public Administration or Dr. Matthew Zingraff. 312 1911Building, Sociology and Anthropology.Law and Political Philosophy Concentration—The concentration in Law and PoliticalPhilosophy is an interdisciplinary program designed for students who are interested in thetheoretical and legal dimensions of political life. It seeks to develop a broad understandingof the relationship between law and politics and the moral and philosophical questionswhich are central to both. The Law and Political Philosophy concentration is fulfilled bysuccessful completion of twelve hours of core course requirements, nine hours of recommended electives, and completion of the normal political science major requirements. Sixhours of the core course requirements and at least three hours of the recommended electiveswill be taken in the Department of Philosophy and Religion. Courses in the concentrationprovide a humanistic perspective on legal and political questions. The program is suitablefor those interested in a career in law or government or those who hope to pursue graduatestudies in either political science or philosophy.Social Studies Teacher Education Option—A major in political science may alsochoose a Teacher Education option. This is a 131 credit hour degree program whichincludes the normal 30-hour major plus the required professional education courses. Suc—cessful completion of the program leads to certification to teach social studies in thesecondary schools. Enrollments may be limited in the Teacher Education Option program.
BACHELOR OF SCIENCE IN POLITICAL SCIENCE
The major requirements for a BS. degree in Political Science are identical to the BA.except that 27 hours of course work in the discipline are required instead of 30.

MINOR IN POLITICAL SCIENCE
A minor in Political Science may be elected by students from any curriculum. The minorrequires 15 hours of political science courses, which must include 9 hours at the 300 level orabove and a 400 level seminar course. At least three hours must be from each of two of thefollowing three pairs of subfields (Pair A: American Politics Policy and Administration:Part B: International or Comparative Politics; Pair C: Political Theory Social ScienceMethods).

SOCIAL WORK PROGRAM
1911 Building (Room 232)
Professor P. Nelson Reid, Head of the Program
Lecturer Linda R. Williams, Coordinator ofAdesing and Admissions
Professor: P. N, Reld' Assorzale Professor Emeritus. l. E. Russell; Asxwlaizl Professors J. S. Brown. J. P, Murray.Leclurn‘. L. R. Williams: Adjunct Inslrzu‘lors‘ D Courtney, M. Deyampert, W Dubrick, .l. Haire.
The Social Work Program is fully accredited by the Council on Social Work Educationand offers the Bachelor of Social Work (BSW) degree. Students complete a curriculumbased on the liberal arts; and it incorporates a professional foundation, including socialwork practice, human behavior and diversity, community social services, social policy, andresearch methods. Optional courses offer opportunities to study various social work practice areas in depth, such as child welfare, health care, multicultural practice, black family,and school social work. Students will complete several volunteer experiences and a 480-hour field placement in a social service setting. A minor in Social Work is available.

241



The purpose of the Social Work Program is to prepare students for entry-level professional practice in social work or for advanced graduate level academic work. The curricu-lum includes 59 to 61 hours in English composition, literature, history, natural science,mathematics, foreign languages, philosophy, social sciences, and physical education.Thirty six hours ofcore social work courses, three hours ofsocial work electives, 10 hours ofsociology and statistics, and 14 to 16 hours of free electives complete the 124-hour gradua-tion requirement.The Social Work Program is administered through the Division of MultidisciplinaryStudies.
OPPORTUNITIES

Social work is an exciting, challenging, and dynamic profession. No matter what thepolitical climate or the changing nature of personal or social need, social workers will be indemand. Social workers are employed in a variety of settings which include health care,mental health, services to the aging. child welfare, public welfare, substance abuse, publicschools, developmental disabilities, and many other public and private settings. In each ofthese areas there is recognition of the necessity for professional preparation, and the BSWgraduate is often looked upon as the right sort of person for a career in these areas ofpractice. North Carolina, and 42 other states, have licensing or certification procedures forsocial work practice. Graduation from the Social Work Program makes the student eligiblefor such licensing or certification,
MINOR IN SOCIAL WORK
The minor is designed to familiarize students with the social service system, major socialwelfare programs, and elements of the profession of social work. The student will take fiverequired courses and select one additional course from elective offerings which present thecontribution of professional social work in a number of settings.

SCHOLARSHIP
The Social Work Program selects an annual Rosemary Anne Fike Merit Scholarshiprecipient each spring to recognize the junior or senior who represents both academicaccomplishment and service through the Student Social Work Association.

STUDENT ACTIVITIES
The Student Social Work Association (SSWA) is open to all social work majors. SSWAmeets regularly and provides an opportunity for students to socialize and become involvedin the professional community outside the school. The organization is involved in a widevariety of campus and community activities, such as fundraising, lobbying, volunteering,and service projects. SSWA provides funds for students to attend professional conferencesand meetings. SSWA is a program unit of the National Association of Social Workers,North Carolina chapter, and students have served as elected representatives to the board ofdirectors of the chapter. The SSWA is active and aids in maintaining a sense of unity andpurpose among the students.

ADMISSION TO THE PROFESSIONAL DEGREE PROGRAM
The Social Work faculty is committed to helping all entering students evaluate careergoals and objectives to ensure that the students meet minimum academic standards, havegoals 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 admissionsprocedure is intended to strengthen the student's certainty regarding career choice and toenhance the student’s focus and sense of purpose in curriculum planning. Specific compo-nents of the admissions procedure include: 1) completion, with a grade of C or better, any200-level Social Work course; 2) participation in an orientation session; 3) completion of theapplication for admission; and 4) a personal interview with a faculty advisory committee.
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The Social Work Program Student Handbook spells out further details of this procedure, aswell as other elements of the Social Work Program.
BACHELOR OF SOCIAL WORK PROGRAM

FRESHMAN YEAR

SOPHOMORE

Fall Semester Credits
ENG 111 Composition & Rhetoric 3SOC 2 ...................................... 3SW 201 Com. Social Services 3History‘ ...................................... 3Mathematics‘ .................................. 34PE 100 Health and Physical Fitness 116 17
Fall Semester CredztsANT 252 Cultural Anthropology 3BS 105 Blology . 4FL. 201 Cultural Anthropology ................ 3SW 205 Soc. Wel. Contemp Am 3Literature‘ ...................................... 3Physical Education ............................. 117

Spring Semester CredttsENG 112 Composition & Reading ............. 3SW 203 Dev. of Social Welfare ....... 3

JUNIOR YEAR
Fall Semester CreditsFS 301 Nutrition ............................. 3SOC 305 Race Relations ........................ 3ST 311 Statistics ............................... 3SW Elective ................................... 3Elective ....................................... 315

SENIOR YEAR
Fall Semester CreditsSW 405 SW Practice 11* ....................... 3SW 420 Legal Aspects .......................... 3PSY Elective 3Elective ........................................ 3Electives ..................................... 2 414 16

History‘ .............................. 3Mathematics‘ . . ....3 4Philosophy‘ ..... . ........... 3Physical Education .............................. 116 17
YEARSpring Semester CreditsGN 301 Genetics .............................. 3SW 307 Econ. Sec. Frog. ...................... 3SW 310 Human Behav. for SW ................. 3Literature‘ ..................................... 3PS EC Elective . . ............... . 3Physical Education .............................. 116
Spring Semester CreditsSOC 300 Research Methods ..................... 4SW 320 Practive 1‘ .................... w. 3SOC 300 400 Elective ........................ 3Elective ....................................... 3Elective .................................... 316
Spring Semester CreditsSW 406 Field Work I“ ........................ 6SW 407 Field Work 11‘ . ...................... 612
Minimum Hours Reqmred for Graduation ..... 124

‘These general education requirements are the same as those in the RA. programs offered by the College of Humanitiesand Social Sciences. The BSW requires completion of two courses in mathematics above MA 101."Practice and Field Work courses must be taken in successive semesters. Field Work I and II are offered in both fall andspring semesters. but must be taken together during the last semester.
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SOCIOLOGY AND ANTHROPOLOGY
(See also Agriculture and Life Sciences)
1911 Building (Room 301)
Professor W. C. Clifford, Intt rim Head of the Department
Associate Professor M. T. Zingraff, Interim Associate Head
Associatt Professor A. C. Davis. Undergraduate Coordinator (Applied Sociology)
Professor M. D. Schulman, Director of Graduate Programs
Assoriatt Professor R. J. Thomson, Undergraduate Administrator
Associate Professor S. K. Garber, Ertension Specialist in Charge
SOCIOLOGY TEACHING, RESEARCH AND EXTENSION FACULTY
I’rojissois W (' Clifford L. R Della Fave, \' A. Hiday. R. L Moxley. L. B Otto M M. Sawhney, M. D. Schulman.R CWImberley‘Profisxors Enuriti J. N.L'ollins,E M.Crawford.T N Hobgood Jr.,C. P.Marsh,P. P.Thompson.O Unell. M I: Yoland. J N Young Asset iali Proftssors M. P. Atkinson R. C. Brisson. F R Czaja. A. C. Davis,S K (.arber (l D. Hill T J Hoban. J C. baiter. S. C. Lilley. M. S. Thompson. R .1. Thomson. D. T. Tomaskmic-Detey, K. M. Troost E M Woodrum. M. T Zingraff. Assistant Pro/tssors P. L. McCall. M L. Schwalbe C R.Zimmer. Assishnt Pro/issors Enu r1! . C C Dan son, '1‘. M Hyman Assouatt .Iltmber Jflhe Faculty R D. Mustian(Adult and Community College Education)
ANTHROPOLOGY RESEARCH AND TEACHING FACULTY
Associatt Professor J.M. Wallace, Coordinator
Awn' ah Projrssors‘ (l. S. Nickerson. I. Romer. M. L. Walek: Associate Professor Enirritus' J. G. Peck: AssistantPinfissnr R. S Ellovich
The Department of Sociology and Anthropology offers introductory and advancedcourses in sociology and anthropology covering the major sub—fields of the two disciplines. Italso offers supervised field work and practicum experiences required for certain curriculain the department.Aims of the departmental offerings are: (1) to provide majors with academic backgroundand experience useful for many careers in government and industry or for pursuingadvanced academic work (for a description of the graduate degrees offered by the department, see the NCSU Graduate Catalog) and (2) to provide service courses to students inother curricula and to Lifelong Education students.The department, jointly administered by the Colleges of Humanities and Social Sciencesand Agriculture and Life Sciences. offers seven undergraduate curricula. The four cur-ricula administered by the College of Humanities and Social Sciences are: Bachelor of Artsin Sociology, Bachelor of Arts in Sociology with Criminal Justice option, Bachelor of Arts inSociology with Social Studies Teacher Education option, and Bachelor ofArts in Sociologywith Anthropology concentration.

BACHELOR OF ARTS IN SOCIOLOGY
The following departmental requirements must be met by all students majoring insociology: A minimum of 31 hours in the major field including SOC 300, Social ResearchMethods; SOC 400. Theories of Social Structure; SOC 401. Theories of Social Interaction; atleast three but no more than six credit hours of ZOO-level sociology courses; at least 15 credithours of 400 level or above sociology courses including SOC 400 and SOC 401. Note: In theLCS progra in (anthropology concentration), credit hours at the .400 level or above are inanthropology. Additional electives in sociology may be at the 300-level or above. ANT 252,Cultural Anthropology, is required. A second course in anthropology is strongly recommended. One course in statistics is also required.Criminal Justice Option—The Criminal Justice Option seeks to develop a professionalorientation that will be relevant both to occupational goals and participation as a citizen in

244



community affairs. Couses in both political science and sociology are included in a 28—hourblock that provides a general background in crime causation and agencies of criminaljustice plus the opportunity to select from more specific courses dealing with deviance,juvenile delinquency, the court system, correctional facilities, and the like, including fieldplacement in an agency of the criminal justice system.Social Studies Teacher Education Option—This curriculum prepares the student forstate certification in social studies in the secondary school system. (132 hours required forgraduation). The inclusion of a professional semester with practice teaching and the needfor a broad base in the social sciences makes this a comparatively demanding program withsomewhat less opportunity for free electives. Courses in education and psychology are takenbeginning in the sophomore year in preparation for the teaching experience. The studentlearns the basic concepts of economics, political science, anthropology and history, as wellas sociology. Enrollments in Teacher Education Option programs may be limited.Anthropology Concentration—This concentration emphasizes the complementarynature of sociology and anthropology in understanding human behavior in social andcultural context. It encourages flexibility in selection from both anthropology (12 hourswithin the major plus 6 hours in the social science requirement) and sociology (22 hours)courses. The four anthropological subdisciplines of cultural anthropology, physical anthro—pology, archaeology, and linguistics are represented in the course offerings.
MINOR IN ANTHROPOLOGY
A minor in Anthropology focuses on the comparative study of human beings, withemphasis on both the physical and cultural aspects. A flexible selection of courses (15 credithours) includes offerings from anthropological subdisciplines such as cultural anthropol—ogy, physical anthropology, archaeology, and linguistics.

MINOR IN SOCIOLOGY
This minor emphasizes sociological theory and research with substantive applications.The minor builds on theory and methodology and allows students flexibility in the choice ofsubdisciplines such as criminology, stratification, demography, social psychology, race andethnic relations, or the family.



COLLEGE OF MANAGEMENT
Nelson Hall
R. L. Clark, [ntc rim Dean
J. W. Rockness. Associate Dean for Academic Affairs
J. C. Poindexter, Associate Dean for Research, Outreach, and Erecutive Education
G. A. Hankins, Coordinator, African American Affairs and Support SeriVices
The College of Management offers a variety of curricula which prepare young men andwomen to become leaders in a global business environment. Graduates of the College arewell qualified for professional careers in accounting, banking, manufacturing manage-ment, marketing, sales. economic analysis, human resource management, quality man-agement, environmental management, international business, and general management.Opportunities for employment include public entities, private industry, governmentagencies. and non-profit organizations. Many graduates pursue advanced studies in law,professional accounting, economics, and business administration.There are three departments in the College: Accounting, Business Management, andEconomics which together graduate more than 700 students annually. Four undergradu-ate degree programs are offered: BA in Accounting, BA in Business Management, and BAand BS in Economics.The curricula provides all students with a broad liberal arts background combined witha strong concentration in accounting. business, or economics. Communication skills andcomputer usage are stressed throughout the coursework. The College faculty are dedicatedto excellence in teaching and research. The outstanding faculty combined with innovativecurricula provide young men and women with the opportunity to acquire the basic knowledge and management skills necessary to become leaders in the business world.

FACILITIES
The College has recently moved to Nelson Hall at the northwest corner of campus. Thisfacility will offer students the opportunity to attend classes, meet faculty, and participate inCollege activities in one central building. A large computing lab provides students access toIBM PC’s served by a local area network. The lab has access to a number of excellentdatabases including WordPerfect, Lotus 1 2 3, VP Planner Plus, EASYREG, PC—SAS,Gauss. LP 88, Harvard Graphics, and TSA88. The lab is open days, evenings, and weekendsfor student use. Computer terminals throughout the campus provide students access tomainframe computing 24 hours a day.

SCHOLARSHIPS
In addition to university-wide awards, the College has the following scholarships:Accounting Freshman Award of $250 for entering freshmen, 10 Accounting Firms' MeritAwards of $500 available to juniors majoring in accounting, Harris Wholesale Scholarshipof $1,000 available to juniors or seniors majoring in business management, and R. RayMoore Scholarship of a variable amount available to risingjuniors and seniors majoring inbusiness management and economics.

ACADEMIC MINORS
All the departments offer academic minors which allow students to pursue recognizedconcentrations outside their major. Minors involve a minimum of 15 credit hours. Contactthe appropriate academic department to obtain additional information about specificminors.
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STUDENT ACTIVITIES
Students have the opportunity to join many management related organizations includingAccounting Society, Alpha Kappa Psi (professional business fraternity), American Adver-tising Federation, American Marketing Association, Economics and Business Society,Pre Law Student Association, Society for African American Corporate Leaders, and theSociety for Human Resource Management. These organizations sponsor social events andhold regular meetings where well known business leaders discuss current issues andprovide career advice. There is an Executive Lecture Series and a Total Quality Management Lecture Series available to all students.

COOPERATIVE EDUCATION
As a means of enabling qualified students to acquire valuable work experience inconjunction with their studies, NCSU cooperates with participating business firms toprovide opportunities for work interspersed with studies. Students alternate academicsemesters with work experience semesters. Co op offers students an opportunity to applytheir education in a business setting, to earn money for support of their education, and toestablish links for potential permanent employment. Further information may be obtainedfrom the Office of Cooperative Education, 213 Peele Hall.

CAREER PLANNING AND PLACEMENT
The College of Management has an Office of Career Planning and Placement devoted toassisting Accounting, Business Management, and Economics majors with career relatedissues. Services include individual career counseling as well as workshops on resumewriting, interviewing techniques, and on-campus recruiting. A wide-range of companies inall business areas recruit students actively on campus. The career planning and placementservice also assists students in locating part—time jobs and internships.

GRADUATE STUDY
The Master of Science in Management is available with technical options in the Collegesof Engineering, Forestry, and Textiles. The Master of Economics and Doctor of Philosophyin Economics are both offered through the Economics Department,

ACCOUNTING
Nelson Hall
Professor C. J. Messere, Head of the Department
Alumni Distinguished Undergraduate Professor: C. V. Skender
KPM Peat Marwick Professor: C. J. Messere
Professors. J. W. Bartley, K. B. Frazier,J. W. Rockness, P, F. Williams; Prufessm‘Eimritus‘ P, R. W1ndham,A.s-saciateProfessors: R. L. Peace, G J. Zuckerman: Assistant Profzssors': B C. Branson, F. A Buckless. A. Y. Chen. S, M.Comstock, K. A. Krawczyk, R. L. McClenny, J. L. Rodgers R. B, Sawyers; LU‘IIU‘I is: E R, Carraway. H. O. Griffin,K C. Lawyer G. A. Marsh, C. J. Skender.
The accounting program provides education and training to individuals who will pursuecareers as professional accountants in business, government, industry or public account-ing. The Department of Accounting currently offers a Bachelor of Arts degree in Account~ing. In order to meet the demands ofemployment markets for more highly skilled accounting professionals and respond to the American Institute of Certified Public Accountants'mandated 150 hour education requirement by the year 2000, the Department of Accountingplans to initiate a fifth year Master of Accounting degree program in 1994.
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OPPORTUNITIES
Accounting systems and the accountants who maintain them are absolutely essential tothe functioning of business enterprises of all types and sizes; to government at all levels: andto nonprofit organizations. Many career opportunities are available to accounting gradu—ates. Starting salaries are among the highest of all university graduates and potentialearnings over a lifetime are excellent.The accounting profession is organized into three major employment groups: (1) approx—imately 60 percent of accountants are employed in business entities, (2) another 10 percentwork in nonbusiness entities, and (3) about 30 percent are in public practice. Publicaccountants offer auditing tax preparation and planning, and management consulting toindividuals, businesses and other organizations on a fee basis. Management or industrialaccountants design financial and cost accounting systems and provide their companies withfinancial management, financial analysis, planning and budgeting, product costing, andoperational auditing Governmental units and other not for profit entities have informa-tional needs similar to private businesses. Accountants employed by such entities performmany of the same functions. Accountants in some governmental agencies, such as the SEC,IRS and FBI, serve the dual function of auditing and law enforcement.Certified Public Accountants (CPAs), Certified Management Accountants (CMAs), Cer-tified Internal Auditors (CIAs) and Certified Cost Analysts (CCAs) are individuals who,like doctors, dentists, and lawyers, are licensed to practice their profession. Such certifica-tions are granted to those accountants who pass a qualifying examination and meet certainaccounting experience and educational requirements.Sitting for a professional licensing exam upon graduation and becoming“certified” is animportant professional achievement. All NCSU accounting program graduates are eligi-ble to sit for these professional exams. NCSU graduates regularly exceed both state andnational pass rates on such professional exams.

SCHOLARSHIPS AND AWARDS
Approximately ten achievement awards sponsored by businesses and public accountingfirms are made to outstandingjuniors annually. A special accounting faculty fund supportssimilar awards for outstanding incoming freshmen each year.

BACHELOR OF ARTS IN ACCOUNTING
FRESHMAN YEARFrill Si "HRH i' Cftdlf.‘ Spring Semester Credits

ACC 100 lntro Acctg Profess.................. 1 ENG 112 Composition & Reading ............... 3ENG 111 Composmon & Rhetoric .............. '3 MA 114 Intro. to Finite Math ............ . . 3FL. 201 lntermed. For. Lang . .. ...... H 3 History Elective . . . ................. 3MA 121 Elements ofCalculus . . . ....... 4 Natural Science Elective .................. 4PE 100 Health Phys Fitness ......... .. . 1 Social Science Elective .......... A“ . 3History Elective ....... . . . 3 Physical Education Elective ..................... 115 17
SOPHOMORE 1 EARFull S'i iiuslcr Crcdils Spring Semester CreditsACC 200 Computer Acctg. Appl .. .......... 1 ACC 220 Accounting 11 ............. . 3ACC 210 Accounting I ..................... 3 ACC 310 lntermed. Fin. Acctg. .......... . 3CSC 200 Intro. to Computers ........ . . .. .. 3 BUS 350 Statistics ........................ 3EC 201 Intro to Economics ............. 3 COM 110 Public SpeakingLiterature Survey Elective ................... 3 or COM 146 Bus. Communication .............. 3Natural SCIence Elective ................... . 4 EC 301 lntermed. Microecon.PhySical Education Elective . .......... 1 or BUS 310 Manager. Econ. .................. 318 Literature Survey Elective ....................... 318
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JUNIOR YEARFall Semester Credits Spring CreditACC 311 Intermed. Fin. ACC II ................ 3 ACC 300 The Acctg. Professmn ................ 1ACC 320 Managerial Cost 3 ACC 312 Intermed. Fin. ACC III . ........... 3BUS 320 Financial Mgmt. ..................... 3 ACC 330 Intro. to Income Tax .................. 3EC 302 Intermed. Macroecon. . ............... 3 BUS 360 Marketing Methods .................. 3Social Science Elective 3 PHI 314 Issues in Bus Ethics . 3Free Elective .................................. 3 Arts and Letters Elective ..................... 318 Physical Education Elective ..................... 117
SENIOR YEARFall Semester Credits Spring Semester CreditsACC 430 Advanced Income Tax ... rrrrrrrr 3 ACC 408 CommerCial Law for Accountants ...... 3ACC 450 Auditing Fin. Info. .................... 3 Departmental Elective ................... 3BUS 307 Business Law ......................... 3 Free Elective .............................. 3Somal Science Elective ........................ 3Free Elective . .............................. 3 915

Minimum Hours Required for Graduation . 127
1In addition to NCSU and College of Management residency requirements, Accounting majors mustcomplete at leastsixof the following seven courses in residency at NCSU: ACC 310,311,312, 320, 330, 450 and the departmental elective.2Beyond the minimum requirements, students should plan (with the aid of their adviser) to complete additional coursework to fulfill the requirements oftheir career obJectives. Some of these courses may be required or suggested by variousprofessmnal certifying boards. For example, CPA candidates should take ACC 460 and 490, CMA candidates should takeACC 420, and CIA candidates should take ACC 451. The additional coursework is flexible and depends upon thestudent’s background and career orientation. Additional courses may be included in the curriculum category labeled“free" electives. In some cases, the additional course work will require either an extra semester or summer schoolattendance (i.e., in addition to the minimum 127 semester hours required for graduation).3A “General Policies” statement for all College of Management majors is available in Nelson Hall 114. It serves as anaddendum to the curriculum requirements and describes GPA requirements for graduation. reSIdency requirements,suspension policy, required grades in specific courses, course repeat policy etc.
MINOR IN ACCOUNTING
The Department of Accounting offers a minor in Accounting to any undergraduatedegree student outside the College of Management. The Accounting minor is offered tostudents interested in gaining a basic knowledge of accounting and an understanding ofhow accounting information is used to make rational decisions by individuals, businesses,and society. The minor requires 15 hours of accounting courses and includes an introduction to financial, managerial, and tax accounting principles and practices The minor is notintended to prepare students for a professional accounting career. Please consult theCollege of Management for specific information about admission and other requirements.

BUSINESS MANAGEMENT
Nelson Hall (Room 103)
Professor D. M. Holthausen, Head of the Department
Alumni Distinguished Undergraduate Professor: J. W. Wilson
Professors. S. G. Allen, R. L. Clark, E Gerstner, J D. Hess, D. M. Holthausen, C. P.Jones. D. K. Pearce, J. W. Wilson‘Professors Emeritz. A. J Bartley, D. R. Dixon. Assocwtt Professors. A. Agrawal, D. L. Baumer, .l. C. Dutmn E. AMcDermed K. Mitchell, A. Padilla, J. C. Poindexter, Jr ; Assistant Professors. C. C. Bozarth, S. N. Chapman. K. S.DaVis, S. K. Markham Y. E. Tang; Assistant Professor Emeriti' O. G. Thompson; Lecturers. D. M Brock, .I. PHuggard, J. P. Jeck, C B. Kimbrough, A. D. Fisher' Axsocwte Member of thc Faculty‘ R. .l Bernhard (IndustrialEngineering).
The Department of Business Management offers a Bachelor of Arts degree in BusinessManagement which prepares students for careers in business, government or nonprofit
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organizations and for graduate study in business, law or related fields. The curriculumstresses broad training in a variety of business fields such as accounting, finance, humanresources, marketing, quantitative methods, and production within a well-rounded liberalarts education. A wide range of career opportunities are available in areas such as sales andmarketing, retailing, banking and financial services, personnel and human resource man-agement, and production and operations management.
BACHELOR OF ARTS IN BUSINESS MANAGEMENT
The Bachelor of Arts degree in Business Management includes 58 hours of humanities,natural and social sciences, mathematics, and physical education, 55 hours in the major,and 12 hours of free electives. Required courses in the major include accounting, economics,communications, business writing, legal and regulatory environment of business, compu-ter science, finance, marketing, organizational behavior, quantitative methods (or opera—tions management), and business strategy. Business management students also complete athree—course business concentration and choose two departmental electives.

FRESHMAN YEARFall Semester Credits Spring Semester Credits
ENG 111 Comp. & Rhetoric .................... 3 CSC 200 Intro. to Computers ................... 3FL. 201 Intermed. For. Lang. .................. 3 EC 201 Intro. to Economics ............... 3MA 121 Elements of Calculus ................... 4 ENG 112 Comp. & Reading ............... 3Natural Science Elective .. 4 MA 114 Intro. to Finite Math ............. 3PE 100 Health & Phys. Fit. ..................... 1 Natural Science Elective .................. .. 4"E Physical Education Elective ..................... l17

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsACC 210 Accountingl ......................... 3 ACC 220 Accounting 11 ......................... 3BUS 200 Microcomp. App. for Bus. ............. 1 BUS 350 Econ. Bus. Stat. (EB 350) ............. 3EC 301 Intermed. Microecon. ................... 3 EC 302 Intermed. Macroecon. .................. 3PSY 200 Intro. to Psychology ................... 3 History Elective ................................. 3History Elective ................................. 3 Literature Survey Course 3Literature Survey Course ........................ 3 Physical Education Elective ..................... 1Physical Education Elective ..................... 1 —IS17
JUNIOR YEAR

Fall Semester Credits Spring Semester CreditsBUS 305 Law and Society ...................... 3 BUS 455 Quant. Methods (EC 425) .............. 3BUS 320 Financial Mgmt. (EC 320) ............. 3 PHI 314 Issues in Business Ethics .............. 3BUS 330 (EC 326) or Business Concentration .......................... 3PSY 307 Org, Behavior ........................ 3 Communications Elective .. .................. 3BUS 360 Marketing Methods (EC 313) .......... 3 Social Science Elective .......................... 3ENG 332 Comm. for Bus. Mgt. ................. 3 1515
SENIOR YEARFall Semester Credits Spring Semester CreditsArts and Letters Elective ........................ 3 BUS 480 Business Policy ....................... 3Business Concentration 3 Business Concentration 3Departmental Elective . . 3 Departmental Elective t 3Free Electives .................................. 6 Free Electives .................................. 615 15

Minimum Hours Required for Graduation ..... 125
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MINOR IN BUSINESS MANAGEMENT
The Department of Business Management offers a minor in Business Management to allundergraduate students. The minor provides students with basic knowledge in importantareas of business management. Courses in accounting, finance and marketing are required.Students elect two other courses to complete the 15 hour minor. Please consult the department for specific information about admission and other requirements.

ECONOMICS
Patterson Hall
Professor R. B. Palmquist, Department Head
University Distinguished Professor: V. K. Smith
Professors:S. G.Allen R. L.Clark, E. W. Erickson, R. M. Fearn, D.Fisher,D J FlathT. G. Grennes,A. R. Hall, D. N.Hyman. C. R. Knoeber, S. E. Margolis. D. K. Pearce, J. J. Seater C. B. Turner‘ Adjunct Professor. .1. B. Hunt, Jr ;Professor Emeritus B. M. Olsen; Associate Professors D. S. Ball, A. E. Headen, J. S. Lapp, M. B. McElroy, C. M.Newmark, W. N. Thurman. W. J. Wessels; Assistant Professor: L. A. Craig: Associate Member of the Faculty‘ D. ADickey (Statistics).
The Department of Economics offers Bachelor of Arts and Bachelor of Science degrees inEconomics. Successful completion of an undergraduate degree in economics prepares astudent for careers in business or government and for advanced education. Economicsstudents can develop expertise in monetary policy and financial institutions, internationaltrade and finance, labor and industrial relations, environmental and natural resourceeconomics, government expenditures and taxation, economic history, and a variety of otherfields. A degree in economics is attractive to employers because it provides a thoroughunderstanding of our economic system and allows the flexibility to tailor your education toyour career plans. An economics degree is also excellent preparation for a variety ofgraduate degrees as well as for professional degrees in business or law.

BACHELOR OF ARTS IN ECONOMICS
The Bachelor of Arts in Economics provides for a liberal arts oriented study ofone of themost important of the social sciences. The major course work for the Bachelor of Arts inEconomics consists of 12 semester hours of economic theory and 6 semester hours devoted tostatistics and computer science. Additionally, students study at least 15 semester hours ofadvanced, applied economics. The degree program provides for substantial flexibility toallow students to tailor their studies to their particular interests and academic objectives.The degree requirements are currently being revised and students are strongly encouragedto consult with their faculty advisors to select courses which are consistent with currentrequirements. A sample schedule under the current curriculum is given below.

FRESHMAN YEARFall Semester Credits Spring Semester CreditsENG 111 Comp. & Rhetoric .............. .... 3 ENG 112 Comp. Kt Reading ...... . 3MA 121 ElementsofCalculus.. .. . .. 4 MA 114 Intro toF‘inite Math .. . . . . .. .. 3FL. 201 lntermed. For. Lang. . .......... 3 History Elective ....................... 3History Elective ............................. 3 Natural Selence Elective . . 4PE 100 Health & Phys. Fitness ............. . 1 Social Sc1ence Elective ........... .. . . 3phySICaI Education Elective . . 114
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SOPHOMORE YEARall Semester Credits Spring Semester CreditsEC 201 Introduction to Economics 3 CSC 200 Introduction to Computers 3Literature Survey Course 3 EC 202 Econ. Problems & Issues ........... . 3Natural Science Elective ................. 4 Literature Survey Course 3Philosophy Elective 3 Social Science Elective 3Social Science Elective ..................... 3 Physical Education Elective 1Physical Education Elective 1 Free Elective 317 16
JUNIOR YEARFall Semester Credits Spring SemesterBUS 350 Econ/Bus. Stat. (EC 350) . 3 EC 302 Intermed. Macroecon. . .EC 301 Intermed. Microecon. 3 Departmental ElectivesArts and Letters Elective 3 Economics ElectivesDepartmental Elective 3Free Elective 3I5
SENIOR YEARFall Semester Credits Spring Semester CreditsDepartmental Electives 6 Departmental Electives .......................... 6Economics Electives 6 Economics Elective .. .. . .. 3Free Elective 3 Free Electives 615 15

Minimum Hours Required for Graduation 124
BACHELOR OF SCIENCE IN ECONOMICS
The Bachelor of Science in Economics provides training in the analytical methods andthe body of knowledge of economics. This program differs from the Bachelor of Arts byhaving less emphasis on the liberal arts and greater emphasis on mathematics and techni-cal courses. The degree requirements are currently being revised and students are stronglyencouraged to consult with their faculty advisors to select courses which are consistent withcurrent requirements.

MINOR IN ECONOMICS
The minor in Economics is designed to acquaint students with an understanding oftheory and methods of economics and to introduce them to the application of Economics tocontemporary social issues. The minor in Economics is an excellent compliment to manyfields of study in the University. To complete the minor in Economics students must takeEC 201 (or ARE 212), EC 301, EC 302 and two additional economics courses for a total of 15semester hours.
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COLLEGE OF PHYSICAL AND
MATHEMATICAL SCIENCES
Cox Hall (Rooms 113 122)
J. L. Whitten, Dean
R. D. Bereman, Associate Dean for Academic Affairs
R. E. Fornes, Associate Deanfor Research
R. G. Savage, Assistant Dean for Academic Affairs
W. P. Hill, Coordinatorfor African American Affairs
The College of Physical and Mathematical Sciences offers students, whose interests lie inthe basic as well as the applied science and mathematical areas, programs of study andresearch at both the graduate and undergraduate level that lead to many career opportuni-ties. In addition, the College provides the core science and mathematical education supportfor the entire University. The College consists of five academic departments: Chemistry,Marine, Earth and Atmospheric Sciences, Mathematics, Physics, and Statistics. Itjointlyadministers academic programs in Biochemistry. The Center for Research in ScientificComputing, The Institute of Statistics, the Natural Resources Research Center, the Preci-sion Engineering Center, the Center for Advanced Electronic Materials Processing, themicroelectronics research activities, and biotechnology research activities are also associated in part with the College.Graduates of the College are recruited for technical and administrative positions inindustrial research and development laboratories, universities and colleges, non profitresearch organizations and government agencies. A large percentage of the graduatesundertake advanced study in medical or other professional schools as well as further studyleading to the Master of Science and Doctor of Philosophy degrees.The high school student who enjoys computers, mathematics, chemistry, geology, marinescience, atmospheric science, or physics and who has an interest in natural phenomena andtheir fundamental descriptions, should consider the career opportunities in the physicaland mathematical sciences. Students in the College consistently perform very well asundergraduates; approximately one-third of the students graduate with honors.

FACILITIES
Each department in the College utilizes a number of highly specialized research facili-ties. These range from highly specialized laboratories such as those in solid state physics ornuclear magnetic resonance spectroscopy to state of-the-art instruments such as X-raydiffractometers and electron spin resonance spectrometers. These laboratories are rou-tinely utilized by advanced undergraduates taking part in research programs. In addition,each department maintains up to-date instructional and research computer laboratoriesand each has access to the CRAY YMP super computer in the Research Triangle Park.These facilities are utilized not only for graduate research but for undergraduate researchand instruction. A detailed list of specialized equipment is available upon request for eachdepartment.

TUTORIAL AND AUDIO-VISUAL ASSISTANCE
Most of the departments in the College offer students some form of free tutorial assis—tance, and several departments provide facilities for students to use supplementary videotaped or computer-assisted instructional materials on a voluntary basis.
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CURRICULA
The College offers undergraduate programs of study leading to the Bachelor of Sciencedegree with a major in chemistry, geology. mathematics, meteorology, natural resources,physics or statistics. We anticipate offering a new degree in Environmental Sciences in thenear future. These curricula have similar freshman years, enabling a freshman to change,without loss of time, from one department to another in the College. In addition. the Collegeoffers programs of study leading to the Bachelor of Arts degree with a major in geology orchemistry. A one year general program (PMU) is offered to students who want to major inone of these curricula but have not yet made a decision. Minors are offered in geology,mathematics, meteorology, physics and statistics.

PREMEDICAL SCIENCES
Medical and dental schools as well as many other health-related professional schools havelong regarded degree programs in the core physical and mathematical sciences as excellent“pre professional" 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. Robert Bereman. Associate Dean for Academic Affairs.

SHORT COURSES AND INSTITUTES
Several short courses and specialized institutes are offered throughout the academic yearand during the summer months in chemistry. geology, mathematics, physics. and statisticsfor high school and college faculty. For information contact the Associate Dean of theCollege.In addition. certain regular courses may be taken for credit through correspondence orevening classes through the Division of Continuing Education in Raleigh, Charlotte. or theGreensboro Burlington-Winston—Salem area. For information write Adult Credit Pro-grams and Summer Sessions, Box 7401. NCSU, Raleigh, N.C. 27695—7401.

SCHOLARS AND HONORS PROGRAMS
Exceptional students may be selected to participate in the University Scholars Programof the College of Physical and Mathematical Sciences. Enriched courses in chemistry,English. mathematics, and physics have been developed specifically for program participants. At the beginning of the junior year. promising students may select special courses.and begin to participate in undergraduate research and honors programs, for which theymay receive some graduate credit toward the Master of Science degree during the senioryear.Well prepared students entering the College may seek advanced placement in biology,chemistry. computer science, foreign language, history, mathematics, or physics by pass-ing qualifying examinations.

STUDENT ACTIVITIES
In addition to university wide extracurricular activities and honor organizations, theCollege of Physical and Mathematical Sciences has student chapters of the followingprofessional and honor organizations: Society of Physics Students, Pi Mu Epsilon, theAmerican Chemical Society, Mu Sigma Rho. American Meteorology Society, AmericanInstitute of Mining Engineers (Geology Club), and the nation's first chapter of the Society ofAfrican American Physical and Mathematical Scientists.The College Student Council, composed of elected students from the College. sponsors andparticipates in a wide variety of technical and social activities.

GRADUATE STUDY
The Master of Science degree is available with a major in biomathematics: chemistry:marine, earth, and atmospheric sciences; mathematics: applied mathematics: statistics:and physics. The Master of Biomathematics, Master of Chemistry, and the Master of
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Statistics are also offered. The Doctor of Philosophy degree is available in biomathematics;chemistry; marine, earth. and atmospheric sciences; mathematics: applied mathematics;statistics; and physics.

BIOCHEMISTRY
(See Agriculture and Life Sciences)

CH EM I STRY
Dabney Hall (Room 108) and Withers Hall
Professor J. G. Osteryoung, Head of the Department
Professor W. P. Tucker, Director of Undergraduate Studies
Professor R. J. Linderman, Director of Graduate Studies
Alumni Distinguished Undergraduate Professors: F. C. Hentz. Jr., W. P. Tucker
Professors: A. J Banks (Director of General Chemistry). R. D. Bereman, L. H Bowen, C L. Bumgardner. H HCarmichael, D. L. Comins, F. W. Getzen, K. W. Hanck F. C. Hentz. S. G. Levine, G. G Long. M L Miles. A. FSchremer, E. 0. Stejskal. G. H. Wahl, Jr. (Director ofOrganzc Laboratorns). M H. Whangbo, J. L. Whitten; RcsmrchProfessor: R.A.Osteryoung; Professors Emeriti G.O.Doak.L.D.Freedman ZZ.Hugus.L A Jones, R.H.Loeppert,P,P. Sutton, R. C. White: Associate Professor» C. B Boss, E. F. Bowden. T. C. Canes A. F. Coots. Y. Ebisuzaki. M. GKhaledi. S. T. Purring‘ton, W. L.Switzer, D. W. Wertz:Assoc1a/e Professor Emer'lus. T. M Warchssistant Prof: ssurs‘C R.Cornman. D A.Schultz.I-I. H.Thorp,R. B.\an BreemenzAsszstan!Professor Enur'lus‘W. R.Johnston InstructorEmeritussG.M,Oliver:LaboratorySupervisors. R D.Beck,H Gracz G.L.Hennessee,J.C.Le S. S. Sankar G ShawJ.T,Sigvaldsen.P Singh;LaboratoryDemonstratorM L Benevides: Teachinqmzrllftsi or ‘11 Tidmzrian. D.E.Knight
Chemistry is the science dealing with the composition, structure, and properties of allsubstances and changes that they undergo. Chemists have contributed to the synthetic fiberindustry, petroleum products and fuels, plastics, the food processing industry, nuclearenergy, electronics, modern drugs and medicine. Today’s chemists are concerned with thefundamental building blocks of all materials—atoms and molecules leading to improvement of old materials, development of substitutes or new ones, and an understanding ofourmaterial environment.

OPPORTUNITIES
The chemical industry is the nation's largest manufacturing industry. Chemists com-prise the largest proportion of scientists in the United States and future demand forchemists should continue to grow. A variety of jobs are open to the chemist: biochemistryand other biological areas, education, medicine, law, metallurgy, space science. ocean-ography, sales and management, pure research and development. Chemists are employedin every field based on modern technology; opportunities for chemists in the field ofeducation are many and varied.

BACHELOR OF ARTS IN CHEMISTRY
The B.A. program offers a more flexible course of studies for students who may not planto become professional chemists but who desire an interdisciplinary program with anemphasis on chemistry. The proper choice of electives will prepare the graduate for one ofthe following: medical, veterinary or dental school. work in chemical sales and management, teaching in secondary schools, work in environmental science, or graduate school inan allied science. Since the first three semesters are essentially identical to those of the BS.program, students may enter the B.A. program either directly from high school or somelater point after entering the University.
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FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistry I 3 CH 107 General Chemistry II 3CH 121 General Chemistry Lab I 1 CH 127 General Chemistry Lab II ............... 1ENG 111 Composition and Rhetoric 3 ENG 112 Composition and Reading 3MA 141 Analytic Geometry & Calc I 4 MA 241 Analytic Geometry & Calc. II ............ 4PE 100 Health & Physical Fitness 1 FY 205 Physics for Eng. & Sci. I ................. 4PMS 100 Orientation to PAMS 1 Physical Education Elective 1Humanities/Soc. Sci. Elec. ........................ 3 1616SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 221 Organic Chemistry I 4 CH 223 Organic Chemistry II 4FY 208 Physics for Eng. & Sci. . Humanities/Soc. Sci. Elective‘ 3Humanities/Soc. Sci. Electives‘ .. Science Elective 4Physical Education Elective 1 Free Elective ....................... 315 Physical Education Elective ....................._115JUNIOR YEARFall Semester Credits Spring Semester CreditsCH 331 Introductory Physical Chemistry 4 CH 315 Quantitative Analysis 4Humanities/Soc. Sci. Electives‘ ............ 6 Advised Electivez ........................... 3Science Elective ........ . 4 Humanities/Soc. Sci. Elective‘ ............... 6Free Elective .................................... 3 Free Elective .................................... 317 16SENIOR YEARFall Semester Credits Spring Semester CreditsCH 401 Systematic Inorganic Chem. I ............ 2 BCH 451 Introductory Biochemistry ............. 3Advised Electives2 ........................... .. 8 Advised Electives2 ................... . 7Humanities/Soc. Sci. Elective‘ ............... . 3 Humanities/Soc. Sci. Elective' ............... . 3Free Elective .................................... 3 Free Elective .................................... 316 16Minimum hours required for graduation ......... 127
Because of the inherent flexibility of the BA. curriculum in chemistry, students entering into the program must workclosely with their faculty adviser in selecting an area of concentration outside the major. based upon their career orpostgraduate goals.

‘Thirty hours of humanities and social science courses are required with a minimum of 12 hours of humanities and 12hours of social sciences. The remaining 6 hours may come from humanities or social science courses, includingMultidisciplinary Studies and Arts Studies courses.2Advised electives are designed to allow the students to concentrate in areas related to academic or career goals. Thecourses used to fulfill this requirement are selected after students consult with their faculty advisers.3The University is currently modifying its “General Education Requirements" that must be met by all NCSU students.One of the changes to be implemented requires foreign language mafibiency at the FL_ 102 level for graduation. Thisproficiency will be established by an examination administered by the Foreign Language Department or by successfullycompleting FL. 102. Courses required to establish the foreign language proficiency cannot be used to meet graduationrequirements. FL. 201 or higher in the student's first language or any FL_course in a second language can be used tosatisfy graduation requirements.‘D grades are not accepted in the following courses: CH 101. CH 107. CH 221, CH 223, CH 315. CH 331; MA 141. PY 205.ENG 111. AND ENG 112.
BACHELOR OF SCIENCE IN CHEMISTRY
The curriculum, accredited by the American Chemical Society, includes a. strong, broadbackground in mathematics, physics and the liberal arts. The basic areas of organic,physical, inorganic and analytical chemistry are stressed. Laboratory and classroom workdevelop the skills, knowledge and inquiring spirit necessary for a successful career inchemistry. The advised elective credits allow individual diversity at the junior and seniorlevels. Many undergraduates participate in current departmental research through part-time employment or research projects. The BS. curriculum prepares the student to enterthe job market directly as a chemist or to enter various professional schools or graduateschools in chemistry or an allied science. This route is also an excellent premedicalprogram.
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FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General ChemistryI 3 CH 107 General Chemistry II ............. . 3CH 121 General Chemistry Lab I ..... .. 1 CH 127 General Chemistry Lab II .. 1CH 106 Computer Appl. Chemistry I .. .. 1 CH 108 Computer Appl. Chemistry II .. 1ENG 111 Composition and Rhetoric .. . . . 3 ENG 112 Composition and Reading .. 3MA 141 Analytic Geometry & Calc I . . . . 4 MA 241 Analytic Geometry & Calc. II .. 4PE 100 Health & Physical Fitness . . .. 1 FY 205 Physics for Eng. & Sci. I . .. 4PMS 100 Orientation to PAMS .. 1 Physical Education Elective 1Humanities/Soc. Sci. Elective‘ ..................._3 E17SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 221 Organic Chemistry I .................... 4 CH 211 Analytical Chemistry I 3MA 242 Analytic Geometry & Calc. III . . . 4 CH 212 Analytical Chemistry I Lab . . 1FY 208 Physics for Eng. & Sci. II . . 4 CH 223 Organic Chemistry II ........... . . 4Humanities/Soc. Sci. Elective‘ ..... .. 3 MA 341 Differential Equations I ........ . 3Physical Education Elective ...................... 1 English Elective (Literature) ............ 3E Humanities/Soc. Scif Elective‘ ................... _3I7
JUNIOR YEARFall Semester Credits Spring Semester CreditsCH 401 Syst. Inorganic Chemistry I .............. 2 CH 403 Syst. Inorganic Chemistry II ............. 3CH 402 Inorganic Chemistry Lab . . . . . 1 CH 433 Physical Chemistry II ..........CH 428 Qualitative Organic Analysis .. 3 CH 434 Physical Chemistry Lab ........CH 431 Physical Chemistry I ....... . 3 FL 102 Elementary Language IIa .......FL 101 Elementary Language I3 .. .. . . 3 Advised Elective2 ....................... . .Advised Electivez ................................ 3 Writing/Communications Elective ..............._315 18SENIOR YEARFall Semester Credits Spring Semester CreditsCH 415 Analytical Chemistry II ................. 3 Advised Elective2 ................................ 3CH 416 Analytical Chemistry Lab ............... 1 Humanities/Soc. Sci. Elective‘ ........... . 3CH 435 Intro. Quantum Chemistry or Physical Education Elective ............. . . 1FY 407 Intro. Modern Physics .. Free Electives ...................................Advised Elective2 ............... EHumanities/Soc. Sci. Elective‘ . .. . . . .Free Elective .................................... Minimum hours required for graduation 130

‘1These credits should be distributed approximately equally between the humanities (fine arts. history, literature.languages, philosophy, and religion) and the social sciences (anthropology, economics and business, political science.psychology, and sociology).2Advised electives are designed to allow students to concentrate in an area or field of their choice. Courses used to fulfillthis requirement are selected by students after consultation with their advisers or the Coordinator of Advising.3The University is currently modifying its “General Education Requirements" that must be met by all NCSU students.One of the changes to be implemented requires foreign language proficiency at the FL. 102 level for graduation. Thisproficiency will be established by an examination administered by the Foreign Language Departmentor by successfullycompleting FL. 102.Courses required to establish the foreign language proficiency cannot be used to meet graduation requirements. FL_201or higher in the student’s first language or any FL. course in a second language can be used to satisfy graduationrequirements. .‘D grades are not accepted in the following courses: CH 101, CH 107, CH 211, CH 221. CH 223, CH 431, CH 433, ENG 111.ENG 112. MA 141, MA 241, MA 242, PY 205. PY 208.
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MARINE, EARTH AND
ATMOSPHERIC SCIENCES
Jordan Hall (Room 1125)
Proftsmr L. J. Pietrafesa. Head of Department
Proftssor V. V. Cavaroc. Dtpartnzent Undergraduate Coordinator
Associate Proflssor E. F. Stoddard, Geology Undergraduate Program
Associalt Profrssor A. J. Riordan, Meteorology Undergraduate Program
Unit's rsity Distinguis/ud Scholar: T. F. Malone
Alumni Distinguished Undergraduate Professor: V. V. Cavaroc. Jr.
Pm mum 3.1’ S Arva.\’ \‘.(‘avaroe Jr..J.M.Davis D J.DeMaster R. \‘ Fodor.G S Janownz D.L.Kamykowski.L.l Pietrafcsa S Roman. V. K Saxena. T. (1 Wolcott l' s ling Profusnrx‘. T. S. Hopkins C S Ramage: AdjunctI’m]: mus A H ll nes R V Madala J.M leliss1er W.H Snyder.Profi.s~arsEn:nli C.E.Anderson H.S.Brown.LJ.Langfelder.(‘ .l.Leith l M Parker lll.W J Saucier.C W.Welby Associaerrofessors M G.Be\is N.E.Blair.S.Businger M. M Kimberley. C. E. Knowles. J M Morrison. A J Riordan. F. H. M. Semazzi. W J Showers. E. F.Stoddard. G F Watson R1 stun} AShOl‘Iult Profrwsor‘Viney Aneja. l’isitingAxsucxate Professors:M. L. Kaplan C.J.Nappu. D L. W0 Lott:.~irl,m1rl.~lssoc an Pro/(mars. S. Chang M. DeMarla. L A Levm: Assistant Professors. D. G.Evansd P. Hilliard E. L. Lenhold. Y L. Lin P T Shaw S W Snyder J.A.Speer: l'istingAsszstantProfessors. PH.Proctor L \ e. [j incl Ass slant Pruftswrs' D E. Checkley T. B. Curtm: L'nircrsily Distinguished Scholar T. F.Malone: b ~hu or n Ru dent'r R. Braham
The Department of Marine. Earth and Atmospheric Sciences provides education andtraining in the three complementary disciplines of the earth’s physical environment. Thestriking development in the sciences in recent years is the awareness of the interconnected-ness of planetary system science. We are becoming increasingly cognizant of the couplingsof ocean to atmosphere to land. Courses. curricula. and research programs in the depart-ment consequently deal with many aspects of two very important human concerns: environmental sciences and natural resources. The department awards the BA. degree ingeology; the B.S. degree in geology with options either in traditional geology or in geophysics; and the B.S. degree in meteorology. In addition. concentrations in marine and coastalresources and geological resources are offered through the Natural Resources Curriculum.(Consult the Graduate Catalog for information pertaining to graduate degrees offered.)Geology Geophysics (Earth Science) is the study of the solid earth. It can be subdividedinto the interrelated areas of: the earth’s influence upon humanity (hydrogeology. surficialprocesses. quantitative geomorphology. engineering. petroleum and economic and environmental geology): rocks and minerals (mineralogy, petrology. and ore deposits): natureand behavior of earth materials (structural geology, geophysics. geochemistry, and geo—morphology); earth history (historical geology. stratigraphy. tectonics and paleontology).Instruction within the geology degree programs includes course work in each of theseareas. The geophysics option includes a core of basic geology courses. but in additionprovides a thorough grounding in geophysics and related sciences. This program involvesmore coursework in physics. mathematics and computer science than does the traditionalgeology B.S. and applies these quantitative sciences to an understanding of the hiddenearth. This is accomplished through the measurement and interpretation of earth’s physi-cal properties (e.g. magnetic. electric. gravity. seismic) at all scales.Geologists and geophysicists apply scientific techniques to solve those problems in naturethat will result in a better understanding and utilization of our environment and naturalresources. Geologic and geophysical principles are used (1) to discover. evaluate. developand conserve our natural resources (fossil fuels. minerals. water and metals), (2) to findsolutions to problems related to global climate change. sealevel rise. the disposal of liquidand solid wastes. (3) in determining the geologic settings for highways. dams. tunnels. andpower plants and (4) to help prevent or alleviate the consequences of natural disasters suchas earthquakes. floods, volcanic eruptions. dam failures. and highway collapse.Meteorology (Atmospheric Science) is the study of all aspects of the behavior andphenomena of the atmosphere. including its interactions with earth’s land and sea surfaces
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and with the solar atmosphere. Its objective is to apply an understanding of the atmosphereto the benefit of humanity.Few activities on earth are unaffected by the natural conditions and processes of ouratmospheric environment. The most familiar purpose of meteorology is in providingweather reports, warning, and forecasts which are essential to aviation, shipping, agriculture, power utilization, outdoor recreation and to the protection of humans from weatherhazards and damage. Meteorology is applied to the understanding and alleviation of otherenvironmental concerns such as air pollution, acid rain, and weather modification. Theconcern about environmental quality has led to expanded efforts in atmospheric modelingand monitoring in research applied to industrial operations, environmental planning andgovernmental regulation. Basic subdivisions in the field of meteorology are synoptic anddynamic, boundary layer, air pollution, and agricultural meteorology; cloud and aerosolphysics: and climatology.Oceanography (Marine Science) encompasses the studies of the chemistry, geology,physics and biology of the marine environment and relationships with the earth, atmos-phere and biosphere. Thus oceanography is an interdisciplinary science which integratesthe basic fundamental principles of biology, chemistry, geology, geophysics, mathematics,meteorology, physics and statistics. In our solar system, planet Earth is the oblate blue gem,so characterized because more than seventy-five percent of its surface is covered by oceans,estuaries and lakes; water bodies which control the Earth’s climate. Faculty and studentsstudy topics ranging from coastal and estuarine processes to the interaction of the ocean andatmosphere to the role of the ocean in climate. Specific courses and areas of concentrationwith focus on marine science are offered within the basic disciplines of atmospheric,biological. chemical, geological, and physics based sciences.
OPPORTUNITIES
The Department has access to a wide variety of computer services. These range fromDepartment facilities (discussed below), to college and University facilities, and the NorthCarolina Supercomputing Facility. The University and State operate a state-of—the—artcomputer network that allows access to computer resources within the University, Stateand nationally. In addition, the State operates CONCERT, Communications for NorthCarolina Education, Research and Technology, that links universities, research institu—tions and graduate centers throughout North Carolina via a high speed computer networkand interactive video networks.The Department has access to the Air and Energy Engineering Research Laboratory ofthe Environmental Protection Administration which includes a large flow visualizationlaboratory.The Department offers extensive research activities in ocean sciences. It is a member ofthe Duke/UNC Oceanographic Consortium, which operates the R V Cape Hatteras, a 135ft. oceanographic research vessel; a member of the Cooperative Institute of FisheriesOceanography, a joint venture of the National Marine Fisheries Service of the NationalOceanographic and Atmospheric Administration and a number of Universities within theState; and offers a cooperative degree program with the University of North Carolina atWilmington. Through these activities the Department has access to outstanding coastalmarine facilities for teaching and research. Current research activities in the Departmentare worldwide in scope. Researchers and their students are currently working on activitiesthat range from regional severe storm research and coastal zone studies to global climatestudies. These activities take researchers to all six continents, including Antarctica, and toall of the oceans.Problems involving energy and mineral resources and the environment are complex.Geologists and geophysicists are currently employed by environmental and geotechnicalconsulting firms, oil and coal companies, mining and quarrying concerns, mineral exploration companies, construction firms, cement companies, and railroads; coastal and forestservice agencies; schools, colleges, museums and research institutions; and city, state andfederal agencies (e.g. the Geological Survey).Meteorological and oceanographic services are provided by federal government agen-cies, primarily the National Oceanic and Atmospheric Administration, the Departments of
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Defense and Energy, the National Aeronautics and Space Administration and the Environmental Protection Agency. This work may involve atmospheric and oceanic sensing andmeasurement, including the use of satellites, ships and aircraft data analysis and computa-tion; weather forecasting, and guidance service to aeronautics, defense and public safetyagencies, agriculture, forestry, hydrology, recreation and public health. Meteorologists areinvolved in environmental planning and regulation at the state and local levels. Powergeneration and fuel transmission industries, engineering firms, environmental consultingfirms, insurance companies, major retailing businesses, as well as schools, colleges andresearch institutions employ meteorologists because of recognition of the involvement of theatmosphere in their activities.
FACILITIES
The Department of Marine, Earth and Atmospheric Sciences maintains an extensiveinventory of both laboratory and field research equipment and facilities. In addition the RVCape Hatteras, specialized equipment in the department includes an X-ray fluorescencespectrometer, an automated X ray diffractometer, neutron activation analysis equipment,geophysics instruments; (e.g., gravimeter, magnetometer, and seismic reflection equipment), radioisotope and stable isotope analytical equipment, and a phytotron. Some of thespecialized laboratories in the department include Electron Microprobe Laboratory; XRay Diffractometer Laboratory; Sedimentology Laboratory (microcomputer controlledgrain size analysis); Stable Isotope Laboratory; High Precision Liquid ChromotographyLaboratory; Motion Analysis Laboratory; Satellite Oceanography and Image AnalysisLaboratory: Weather Analysis and Forecasting Laboratory for research and teaching;Man Interactive Data Acquisition System for experiments in severe storm forecastingregional weather forecasting; Undergraduate Computer Teaching Facility; WeatherObservatory including weather facsimile receiving capability and a weather balloonlaunch facility; Department Computer and Modeling Facility, including a Digital Equipment Corporation VAX3500, and a IBM RS6000/530 Computer Server, a wide assortmentof computer graphics devices and remote terminals and print services; Physical Oceano-graphic Research Laboratory, including a large variety of equipment to monitor the oceansmotion and composition; Planetary Boundary-Layer Laboratory, including a large varietyof instrumentation for monitoring physical processes at the land-air and sea-air interface.

CURRICULA IN MARINE, EARTH AND ATMOSPHERIC SCIENCES
The BA. and BS. degree programs in geology require similar geology courses, but differin their content of social-humanities, mathematics, and collateral physical sciences. TheB.A. program is designed to be similar to a BS. degree in geology obtained from otheruniversities, while the BS program is more technically oriented, and similar to othercurricula in the physical sciences at NCSU. The BS. degree program in meteorology alsofollows the pattern of physical sciences curricula. Marine science tracks follow the patternsof the basic curricula in respective areas of concentration.

BACHELOR OF ARTS IN GEOLOGY (GYA)
FRESHMAN YEAR

Fall Smrzesler Credits Spring Semester CreditsENG 111 Composition & Rhetoric ................ 3 CH 101 General Chemistry I ..................... 3MA 131 Calculus A ............................. 4 CH 121 Gen. Chem. I Lab ....................... 1MEA 101 Geology 1: Physical .................. 3 ENG 112 Composition and Reading .............. 3MEA 110 Geology I Lab ......................... 1 MEA 102 Geology II: Historical .................. 3PE 100 Health & Physical Fitness ............... 1 MEA 111 Geology 11 Lab ........................ 1PMS 100 Orientation to PAMS .................. 1 Humanities Soc Sci. Electivel .................... 3Humanities Soc. Sci. Elective‘ .................... 3 Physical Education Elective ...................... 116 15
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SOPHOMORE YEAR
Fall Credits Spring Semester CreditsCSC 200 Intro. Computers & Usea 3 CH 107 General Chemistry II 3MEA 330 Crystallogr. & Mineralogy .. 4 CH 127 Gen. Chem. II Lab .. 1MEA 331 Optical Mineralogy .. MEA 440 Igneous & Meta. Petrol. .. 4Humanities/Soc. Sci. Elective‘ ....... . . 3 Humanities/Soc. Sci. Elective‘ . . 3Math/Statistics Option2 .. 3 Free Elective .. 3Physical Education Elective _1 Physical Education Elective _116 15

JUNIOR YEAR
Fall Semester Credits Spring Semester CreditsENG 333 Comm. for Sci. & Resear.‘ 3 COM 110 Speech 3MEA 450 Sediment Pet. & Strat. .. . .. 4 MEA 451 Structural Geology . . 4FY 211 College Physics I ........... . 4 Earth Science Elective5 . 3Humanities/Soc. Sci. Elective‘ ....... 3 Humanities/Soc. Sci. Elective‘ ............. 3Free Elective .............................. _3 Science Option" ................................. _417 17

SUMMER SESSIONMEA 465, 466 Geologic Field Camp 1. II .......... 6SENIOR YEAR
Fall Semester Credits Spring Semester CreditsAdvised Elective” ................................ 3 MEA 491 Senior Seminar ....................... 2Earth Science Elective5 ........Humanities/Soc. Sci. Elective‘ .Phil/Hist. of Sci. Option7 ...... .. .. . .Free Elective .................................... 3

Advised Elective‘3 .................Earth Science Elective“ ............Humanities/Soc. Sci. Elective‘ ..... ..Humanities/Soc. Sci. Elective‘ ....................
Minimum hours required for graduation ......... 131

‘A course in each of at least three Humanities (e.g. Fine Arts. History, Literature, Language. Philosophy. Religion) and ineach of at least three Social Sciences (e.g. Anthropology, Economics, Political Science, Psychology, Sociology). At leastnine hours must come from courses beyond the introductory level.2One of the following MA 231; ST 311; MA 114.3The following may be substituted for CSC 200: a) E 115 plus CSC 110; b) E 115 plus CSC 110.‘ENG 331 or ENG 332 may be substituted for ENG 333.“Earth Science Electives are above the 300 level. Select in consultation with adviser.50ne of the following: PY 212; BS 100; BO 200.7One of the following: PHI 322 and 340; H1 321, 322, 341. 480, 481, and 482; MDS 301, 302. and 303.sAdvised Electives may be in geology or in a supporting field. Select in consultation with advisor.
BACHELOR OF SCIENCE IN GEOLOGY (GYS)

FRESHMAN YEAR
Fall Semester Credits Spring Semester CreditsCH 101 General Chemistry I ..................... 3 CH 107 General Chemistry II .................... 3CH 121 Gen. Chem. I Lab ........ .. 1 CH 127 Gen. Chem. 11 Lab .............. .. 1ENG 111 Composition & Rhetoric . .. 3 ENG 112 Composition and Reading ..... .. 3MA 141 CalculusI ................. .. 4 MA 241 Calculus II ...................... .. 4MEA 101 Geology 1: Physical ....... .. 3 MEA 102 Geology II: Historical ........... .. 3MEA 110 Geology I Lab ............ .. 1 MEA 111 Geology II Lab ................. 1PMS 100 Orientation to PAMS ..... .. 1 Physical Education Elective ...................... 1PE 100 Health & Physical Fitness .............. _1 1617

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 242 Calculus III ............................ MEA 440 Igneous & Meta. Petrol. ............... 4MEA 330 Crystallogr. & Mineral. ..... .. PY 205 Physics Engnrs. & Scien. I .......... ... 4MEA 331 Optical Mineral. ........... Social Science Elective ...................... . 3Computer Science Option' ............. Statistical Science Option2 ................... . .. 3Social Science Elective ................ Physical Education Elective ...................... 1Physical Education Elective .................. 15
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JUNIOR YEARFall Semester Credits Spring Semester CreditsENG 333 Comm. for Sci. & Resear.3 .. COM 110 Speech 3MEA 450 Sediment Pet. & Strat. .... MEA 451 Structural Geology . 4PY 208 Physics Engnrs. & Scien. II Math/Science Option‘ ................... 3-4Humanities Elective Philosophy/History Sci. Option” .......... 3Free Elective .................................... 3 Free Elective ................................... 317 16-17SUMMER SESSIONMEA 465. 466 Geologic Field Camp I. II 6SENIOR YEARFall Semester Credits Spring Semester CreditsMEA 468 Invert. Paleo. & Biostrat. 4 MEA 491 Senior Seminar 2Earth Science ElectivesSoc. Sci./Hum. Elective ............Technical Elective A~
Earth Science Elective5Soc. Sci/Hum. ElectiveTechnical Elective B7 ..........Free Elective . 3 Free Elective .................................... 314
Minimum hours required for graduation 134

‘Computer Science Option to be selected from among: a) E 115 plus CSC 110: b) E 115 plus CSC 112: and c) CSC 200.“Statistical Science Option to be selected from among ST 301, ST 361. and ST 371.3ENG 331 or ENG 332 may be substituted for ENG 333.‘Math/Science Option to be selected from among CH 220.221. 315. 331.431: MA 305. 341, 421: PY 407: MAE 301: CSC302: CE 213: ST 302.5One of the following: PHI 322 and 340: HI 321, 322, 341. 480, 481. and 482: MDS 301. 302. and 303.“Earth Science Electives are above the 300 level.'Technical Elective is a paired two—course sequence in a related field. Examples include: Physics (e.g. PY 411 and 412: PY407 and 441): Astronomy (e.g. PY 223 and 240): Biological Sciences (e.g. BO 200 and 360: BS 100 and Z0 220): CivilEngineering (e.g. CE 214 and 215: CE 201 and 213): Soil Science (e.g. SSC 200 and SSC 361); Economics (e.g. EC 201 and202): Anthropology (e.g. ANT 251 and 253): Computer Science (e.g. CSC 201 and 202): Chemistry (e.g. CH 331 and 401:CH 223 and 428. provided CH 221 has been taken to fulfill the Math/Science Option requirement): Mathematics (e.g. MA225 and 403): Microbiology (e.g. BS 100 and MB 401. provided CH 220 has been taken to fill the Math/Science Option:Statistics (e.g. ST 302 and 432 or ST 372 and 432. provided ST 301 or ST371 has been used to fulfill the Statistical ScienceOption requirement): Meteorology(e.g. MEA 130 and 311): Marine Science(e.g. MEA 200 plus any one ofMEA 220. 510.560. or 571). Courses used to fulfill other requirements may not be applied to the Technical Elective requirement.
MINOR IN GEOLOGY
The Department of Marine. Earth and Atmospheric Sciences offers a Minor in Geology tomajors in any field except geology (GYA, GYS, and GPY). Admission to the programrequires a grade of C or better in MEA 101 and MEA 110. Successful completion of theprogram requires a grade of C or better in at least 14 hours of geology courses beyond thefirst semester including at least two lab courses. Contact the department (515-7776) foradded information and consultation with a minor advisor.

GEOPHYSICS OPTION, BACHELOR OF SCIENCE IN GEOLOGY (GPY)
FRESHMAN YEARSpring Semester CreditsFall Semester CreditsCH 101 General Chemistry I ..................... 3CH 121 Gen. Chem. I Lab .............. .. 1ENG 111 Composition & Rhetoric ....... .. 3MA 141 Calculusl ..................... .. 4MEA 101 Geology 1: Physical ........... .. 3MEA 110 Geology I Lab ................ . 1PE 100 Health & Physical Fitness ........ .. 1PMS 100 Orientation to PAMS .................. 117
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CH 107 Chem. Principles ........................ 3E 115 Intro. to Comput. Envir. ........ .. 1ENG 112 Composition and Reading .. 3MA 241 Calculus II .................... .. 4FY 201 University Physics I1 ........... .. 4Physical Education Elective ...................... 116



SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCSC 112 Intro. Comp—FORTRAN .. 3 CSC 302 Numerical Methods 3MA 242 Calculus III i. 4 MA 341 Differential Equations 3MEA 329 Elem. of Cryst. & Min. ......... .. 2 MEA 439 Elem. of Ignt & Meta. Petrol. 3FY 202 University Physics Hl ............ .. 4 FY 203 University Physics 111‘ 4Social Science Elective .................... . . 3 Social Science Elective ........................... 3Physical Education Elective ..................... .__1 Physical Education Elective ....................._117 17JUNIOR YEARFall Semester Credits Spring Semester CreditsMA 401 Differential Eqns. II 3 MEA 451 Structural Geology 4MEA 450 Sediment Pet. & Strat. ....... . . 4 ST 361 Intro. Statistics for Eng-rs. ............... 3MEA 470 lntro. Geophysics .. 3 Humanities Elective .............................. 3FY 411 Mechanics I .................... .. 3 Earth Science Elective2Humanities Elective .............................. 3 Free Elective .__316 16SUMMER SESSIONMEA 475 Geophysical Field Methods ............. 2SENIOR YEARFall Semester Credits Spring Semester CreditsMEA 471 Exploration Geophysics ............... 3 MEA 476 Seismic Exploration ................... 3PY 414 Electricity & Magnetism I ..Geophysics Elective3 .................Soc. Sci/Hum. Elective .............. . .Free Elective
Earth Science Elective2Soc‘ Sci/Hum. Elective .. ..................Technical Elective‘Free Elective
Minimum hours required for graduation ......... 131

‘Students transferring into the program may substitute the sequence PY 205. 208. 407 for FY 201. 202. 2032Recommended that GPY students include MEA 4913Geophysics elective to be chosen from MEA 415, 461, and 523‘Technical elective constitutes a minor field of emphasis. Among those recommended are Physics (PY 412. 413. 415). andMath (MA 405, 427-428, 501)
BACHELOR OF SCIENCE IN METEOROLOGY (MY)

FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chemistry] ..................... 3 CH 107 Chem. Principles & Applic. .............. 3CH 121 Gen. Chem. I Lab ...... .. 1 ENG 112 Composition and Reading ....... . 3ENG 111 Composition & Rhetoric . .. 3 MA 241 Calculus II ...................... . 4MA 141 Calculus I ............... .. 4 FY 205 Physics Engnrs. and Scien. I ...... 4PMS 100 Orientation to PAMS . .. 1 Physical Education Elective ...................... 1Social Science Elective ............ 3 EPE 100 Health & Physical Fitness .............. _116
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsE 115 Intro. Comput. Environ. ................... 1 CSC 112 Intro. Comput.—FORTRAN ............ 3MA 242 Calculus III ................... 4 MA 341 Differential Eqns. I .......... .. 3MEA 311 Physical Climatology .. ............ 3 MEA 312 Physical Meteorology ..... .. 3MEA 313 Meteorology Lab I ..................... 1 MEA 314 Meteorology Lab II ....... .. 1FY 208 Physics Engrs. and Scien. Il ............. 4 Approved Elective5 .................. . . 3Social Science Elective ........................... 3 Humanities Elective ................. .. 3Physical Education Elective ..................... ;_1_ Physical Education Elective ...................... 117 17
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JUNIOR YEARFall Semester Credits Spring Semester CreditsMEA 421 Atmospheric Dynamics I ......... 4 MEA 405 Climatol. Data Analysis 3ST 361 Intro. Statistics for Engrs. 3 MEA 422 Atmospheric Dynamics II 4Approved Elective5 ......................... .. 3 MEA 412 Atmospheric Physics ......... .. 3Communicative Artsa ........................ 3 Communicative Arts3 .. 3Geophysical Science Electivez .................... ._3 Free Elective .................................... 316 16SENIOR YEARFall Semester Credits Spring Semester CreditsMEA 443 Weather Anly. & chtg. I .............. 3 Approved Elective5 ............................... 3MEA 455 Micrometeorology 3 Approved Elective5 ...................... . 3Approved Elective" .......................... .. . 3 Meteorology Technical Elective6 .. 3Humanities Elective‘ . . 3 Soc. Sci/Hum. Elective ,. 3Soc. Sci/Hum. Elective . 3 Free Elective .................................... 3Free Elective ......... . 3 1518 Minimum hours required for graduation 130
‘Advanced transfer students are permitted to substitute mathematics, science, or engineering credits for secondsemester chemistry course.2Geophysical SCIence Elective is selected from among MEA 101-110, MEA 200. PY 223, SSC 200, and CE 200,3Two courses in a foreign language. or one course each in speech and technical writing (but see note at 4 below)‘If the foreign language option is selected to fulfill the Communicative Arts requirement, then one Humanities Electivemay be replaced with a Free Elective.5Approved Electives constitute a minor field of emphasis consisting of at least 15 credit hours in a single discipline orrelated disciplines. These include. but are not limited to: biometeorology, chemistry. computer science, environmentalquality, geology geophysics, hydrology. mathematics, physics, physical oceanography, statistics; several areas of engi-neering, agriculture, forestry; science education; weather communication. Students should investigate to see if theirApproved Elective sequence also satisfies the requirements of an official Minor program.6Meteorology Technical Elective: MEA 444. Weather Analysis and Forecasting II: or MEA 556. Air PollutionMeteorology.
MINOR IN METEOROLOGY
The Department of Marine, Earth and Atmospheric Sciences offers a Minor in Meteorol-ogy to majors in any field except meteorology. Admission to the program requires a grade ofC or better in at least 15 hours of meteorology at the 300 level or above. These hours mustinclude courses MEA 421 and MEA 422. Other courses taken should be selected in consulta-tion with meteorology faculty. Contact the department for information (515-7776).

NATURAL RESOURCES CURRICULUM, GEOLOGICAL RESOURCESCONCENTRATION
FRESHMAN YEARF‘all Semester Credits Spring Semester CreditsCFR 134 Computers in Nat. Res. ................. 1 CH 101 General Chemistry I ..................... 3ENG 111 Composition & Rhetoric . .. 3 CH 121 Gen. Chemistry I Lab ....... .. 1MA 131 Anly. Geom.CalculusI .. 4 ENG 112 Composition and Reading . .. 3MEA101 Geology I: Physical ..... .. 3 MA 231 Anly. Geom. Calculus II .. 3MEA 110 Geology I Lab ............ .. 1 MEA 102 Geology II: Historical .. 3NR 100 Intro. to Natural Resources . 2 MEA 111 Geology II Lab ......... 1PE 100 Health & Physical Fitness ............... 1 PE 253 Orienteering ............................ 115 15SOPHOMORE YEARFall Semester Credits Spring Semester CreditsBS 100 General Biology ......................... 4CH 107 Principles of Chemistry ..CH 127 Principles Chem. Lab ..EC 201 Microeconomics ........Foreign Language‘ ............................... 3E
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ARE 336 Intro. Res. Env. Econ. ............... 3BO 200 Plant Life .................. ....MEA 410 Intro. Geologic Materials .ST 311 Introduction to Statistics . . . . .. . .Free Elective .................................... 3



JUNIOR YEAR
Fall Semester Credits Spring Semester CreditsMEA 130 135 Intr. Weath. & Clim. 4 COM 110 Public Speaking 3FY 211 College Physicsl 4 MEA 200 Intro. Oceanography . . 3Philos., Relig., or Fine Arts Elective ............... 3 MEA 415 Geology Econ. Deposits . . 3Political Science3 ................................ 3 PS 336 Global Environ. Politics . .. 3Technical Writing3 3 SSC 200 8011 Science ............................ 417 16

SENIOR YEAR
Fall Semester Credits Spring Semester CreditsBO (20) 360 Intro. Ecology .................... . 3 NR 400 Management Nat. Res. 4B0 (Z0) 365 Ecology Lab ........................ 1 Applied Geology Elective A‘ ... . ...3 4MEA 416 Geol. Fossil Fuel Depos. . 3 Applied Geology Elective B5 . ., ,. 3SSC 361 Non-agric. Land Use ................... 3 History Literature Elective 3History Literature Elective ..................... 3 _13 1413 Minimum hours required for graduation ......... 120
1Any at an intermediate level (FL. 201)2ENG 331. 332. or 3333PS 201 or PS 202‘MEA 451 or MEA 4815MEA 461. 465, 471, or 565
NATURAL RESOURCES CURRICULUM, MARINE COASTALRESOURCES CONCENTRATION

FRESHMAN YEARFall Semester Credits Spring Semester CredzlsCFR 134 Computers in Natl. Res. ............... 1 BS 100 General Biology ....................... 4ENG 111 Comp. & Rhetoric 3 ENG 112 Composition & Reading .. 3MA 131 Anly. Geom. & Cal. 4 MA 231 Anly. Geom. Cal. .. .. 3MEA 101 Geology 1: Physical .................. 3 MEA130 Intro. to Wea. & Clim. . 3MEA 110 Geology I Lab ....................... 1 MEA 135 Intro. to Wea. & Clim. Lab . . 1NR 100 Intro. to Natl. Res. ..................... 2 "MEA 140 Natl. Haz. & Global Change orPE 100 Health & Physical Fitness .............. 1 ‘MDS 220 Oceans Frontiers or15 ‘MEA 102 Historical Geology ................. 317
‘Choose only one of the three courses listed

SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 101 General Chem. I w Lab .......... 4 CH 107 General Chem, ll w Lab ............ . 4MEA 200 Intro. to Oceanography ................ 3 EC 201 Microeconomics ..... .MEA 210 Intro. Ocean Lab ...................... 1 MEA 220 Marine Biology .‘PS 201 Intro. to American Govt. or MEA 250 Intro. Coastal Environ. ............... 3PS 202 State and Local Env. .................. 3 MEA 251 Intro. Coastal EnViron, Lab .......... IZO 201 General Zoology ....................... 4 ST 311 Intro. to Statistics .......... . ......... 315 17JUNIOR YEARFall Semester Credits Spring Semester CrerlztsBO 360 Intro. to Ecology ........................ 3 MEA 469 Coastal Benthic. Ecology ......... ... 3BO 365 Ecology Lab .......................... I PY 208 Physics Engrs. & Sci. II w Lab .. . .. 4BO/MEA 340 Ecol. Coastal Wetlands ............ 3 SC 200 Soil Sc1ence ........................... 4ENG 333 Comm. for Sci. & Res. ................ 3 History Literature Elective ...................... 3FY 205 Physncs Engrs. & Sci. l w Lab .......... 4 14Soc. Sci. Hum. Elective ......................... 317SUMMER SESSIONMEA 460 Coastal Processes ..................... 4
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SENIOR YEARFall Semester Credits Spring SemesterCOM 110 Public Speaking ARE/EC 336 Intro. Res. & Env. Econ. 3FW 420 Fishery Science ......... MEA 480 Scientific Iss. Coast. Ree. ... 3MEA 420 Marine Geochemistry NR 400 Management Natural Ros . 4PS 336 Global Environ. Politics .. . PE 253 Orienteering .................... 1Phil.. Rel., or Fine Arts Elective _3 Soc. Sci./Hum. Elective ........................... 315 14
Minimum hours required for graduation. 128

MATHEMATICS
Harrelson Hall (Room 360)
Professor R. H. Martin, Jr., Head of the Department
Professor J. A. Marlin, Associate Head of the Department and Scheduling Officer
Associate Professor D. E. Garoutte, Associate Head of the Department and Director ofUndergraduate Instruction
Associate Professor R. T. Ramsay, Director of Undergraduate Programs
Professor J. E. Franke, Director of Summer School
Alumni Distinguished Undergraduate Professor: J. M. A. Danby
Professors: H. T. Banks, .1. W. Bishir, E. E. Burniston. S. L. Campbell, R. E. Chandler, E. N. Chukwu, L. 0. Chung,J. M. A.Danby, J. C. Dunn, M. J. Evans, A. Fauntleroy. R. 0. Pulp, R. E. Hartwig, C.T. Kelley, K. Koh,J. R. Kolb,J. Luh,J. A.Marlin, L. B. Martin, R. H. Martin, C. D. Meyer. C. V. Pao. E. L. Peterson, M. S. Putcha, H. Sagan, S. Schecter, J. F.Selgrade, M. Shearer, C. E. Siewert, M. F. Singer, E. L. Stitzinger. R. E. White: Adjunct Professor: R. J. Plemmons;Professors Emeriti:J. Levine, N. J. Rose; Associate Professors: M. T. Chu, J. D. Cohen, G. D. Faulkner, J. E. Franke, D.E. Garoutte. K. lto. T. J. Lada, D. M. Latch, K. Misra, L. K. Norris. L B. Page, R. T. Ramsay, J. Rodriguez, R. G. Savage,F. H. H. Semazzi, R. Silber, J. W. Silverstien, D. F. Ullrich, W. M. Waters; Assistant Professors: H. J. Charlton, B.Fitzpatrick, J. Garaizar, D. J. Hansen, A. Helminck, P. Hitczenko, A. Kheyfets, X.-B. Lin, W. R. McKinney, S. O. Paur,J. S. Scroggs, F. H. H. Semazzi. H. T. Tran; Assitant Professor Emeritus: C. F. Lewis: Lecturer: M. S. McCollum
The undergraduate major in mathematics provides a core of basic mathematics coursesalong with flexible choices of electives which permit both a well-rounded education andpreparation for math-related careers. Because of the current employment market (for bothbaccalaureate and graduate students), students are advised to give serious consideration tothe applied mathematics option.Career objectives can be directed toward employment in math-related jobs in business,industry, or government, teaching at the secondary school level, or graduate study inmathematics and/or related areas.The Mathematics Department operates a Multi Media Center which incorporates anAudio Visual Center, Tutorial Room, Undergraduate Mathematics Computer Lab and anIBM Computer Classroom. Using video systems, students can access a lecture which wasmissed or can see a lecture again for emphasis or clarification. Teaching assistants of theMathematics Department are also available in the center for tutoring services. The compu-ter lab contains Sun Sparc Workstations and IBM Risc 6000 workstation which studentsuse with MAPLE, a computer algebra system. The IBM Computer Classroom containstwenty IBM computers networked on Token Ring.At this time, the center has video tapes of most of our basic courses, including MA 103,MA 105, MA 111, MA 114, MA 121, MA 131, MA 141, MA 231, MA 241, MA 242 and MA301.The Director of the center is Dr. Joe Marlin. The center supervisor is Denise Seabrooks.The center is open seventy-one hours per week and is located in Harrelson Hall.
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HONORS AND AWARDS
The department recognizes its superior students with the following annual awards:Hubert V. and Mary Alice Park Scholarship—An award made to an outstanding risingjunior or senior in mathematics.John W. Cell Scholarships—An award for an outstanding rising junior or senior inmathemtics.Carey Mumford Scholarship—An award to an outstanding sophomore, junior or senior inmathematics.Levin—A nderson Award An award for that student who has the best performance in theWilliam Lowell Putnam Examination. (This award is not restricted to mathematicsmajors).Charles N. Anderson Scholarship An award for an outstanding sophomore in mathe-matics.Charles F. Lewis Scholarship An award for an outstanding senior who is a double majorin mathematics mathematics education.Mrs. Roberts C. Bullock Scholarship—An award for an outstanding mathematics majorwho has also demonstrated an interest in the English language.Howard A. Petrea Scholarship An award for an outstanding junior or senior inmathematics.The department also has a chapter of the National Mathematical Honorary Fraternity PiMu Epsilon. Membership is open to those students with superior performance in mathematics courses. Professor Robert Silber is currently the faculty advisor.

MATHEMATICS CURRICULUM
FRESHMAN YEARFall Semester Credits Spnng Semester CreditsCH 101, CH 121 General Chemistry I ............ 4 CSC 110 Intro. in Programming ............... 3ENG 111 Composition and Rhetoric .............. 3 ENG 112 Composmon and Reading . ,. 3MA 141 Analytic Geometry&Calc.I i. .. . 4 MA 241 Analytic Geometry &Calc. II . H H 4PE 100 Health & Physical Fitness ............... 1 Advised Elective ................................ 3History Elective ................................. 3 Intermediate Foreign Language Elective ., . H... 3E Physical Education Elective ........ , . . . , 11" 18SOPHOMORE YEARFall Semester Credits Sprinq Semester CreditsMA 225 Struct. Real Num System ............... 3 MA 341 Applied Differential Equationsl ........ 3MA 242 Analytic Geometry & Calci III ..... ,.. 4 MA 407 Intro. to Modern Algebra ,.. . . 3FY 205 General PhySics I ........................ 4 PY 208 General Physics II . . UH . . H. 4Advised Elective ................................. 3 Social Science Elective' ............ . ........ KLiterature Elective ........................ . 3 Free Elective .. . . iPhysical Education Elective ............ . ..... 1 Physical Education Elective . .. . .. . .. . 118 17JUNIOR YEARFall Semester Credits Spring Srmrsler CreditsMA 405 Intro. Linear Alg. & Matrices ....... .. 3 MA 421 Intro. to Probability2 . . .. , . 3MA 425 Mathematical AnalysisI ............... 3 MA 426 Mathematical Analysis II . . ,. . . , . 3Advised Elective ............................... 3 Advised Elective ............................ 3Social Science Electivel ...................... . 3 Humanities Social Seience Elective‘ . , . 3Free Elective ................................... 3 Free Elective . ..................... . 315 15SENIOR YEARFall Semester Credits Spring Semr sterHumanities Social Science Electives ............ 6 Humanities Social Science Elective‘ , .Mathematics Electives . ......................... 6 Mathematics Electives ................Free Elective ................................ 3 Free Electives .. .... .. H.15 15

Minimum Hours Required for Graduation . 126‘



10f the 18 hours required as social science electives or humanities/social science electives, must be at the 300 level orabove.2If ST 371 & 372 are taken in place of MA 421, the number of hours taken as advised electives is reduced by 3.3Grades. of D are not accepted in any required mathematics course numbered below 400 and only one D grade is permittedin mathematics courses numbered 400 or above in the mathematics electives categoryr D grades are not acceptable inENG 111 and ENG 112. At most. one D grade is acceptable amongthe following: CH 101, CSC 101, PY 205. PY 208. MA421 (ST 371, ST 372).
MATHEMATICS CURRICULUM, APPLIED MATHEMATICS OPTIONFRESHMAN YEAR
Fall Semester Credits Spring Semester CreditsCH 101. CH 121 General Chemistry I ............ 4 CSC 110 Intro. to Programming ................. 3ENG 111 Composition & Rhetoric 3 ENG 112 Composition & Reading .. 3MA 141 Analytic Geometry & Calc. I . 4 MA 241 Analytic Geometry & Calc. II .. . . .. 4PE 100 Health & Physical Fitness .. .. 1 Intermediate Foreign Language Elective .. 3History Elective 3 Social Science Elective‘ . . 37; Physical Education Elective _117SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 225 Struct. Real Num. Syst. 3 MA 341 Applied Diff. EquationsI 3MA 242 Analytic Geometry & Calc. III .. 4 MA 407 Intro. to Modern Algebra . .. .. 3FY 205 General Physics I .. 4 FY 208 General Physics II .. 4ST 371 Intro. to Probability/Stat.2 . . . . 3 ST 372 Intro. Stat. Infer. & Reg‘res.2 .. 3Literature Elective .. 3 Social Science Electivel .. 3Physical Education Elective ._1_ Physical Education Elective _118 17JUNIOR YEARF‘all Semester Credits Spring Semester CreditsMA 405 Intro. Linear Alg. & Matrices 3 MA 426 Mathematical Analysis 11 3MA 425 Mathematical Analysis I ..... . . 3 MA 432 Mathematical Models . . 3Approved Elective .. 3 Approved Elective .................... 3Social Science Elective2 .. 3 Humanities/Social Science Electivel .. 3Free Elective ................................._3 Free Elective _315 15SENIOR YEAR1“all Semester Credits Spring Semester CreditsApproved Elective 3 Approved Elective 3Humanities/Social Science Elective‘ .. .. . 3 Humanities/Social Science Electivel .. . . . 3Mathematics Elective . . 3 Mathematics Elective 3Free Electives _5 Free Electives _515 14

Minimum Hours Required for Graduation: 1268
1Of the 18 hours required as social science electives or humanities/social science electives. must be at the 300 level orabove.2ST 371 372 may be replaced by MA 421, which would be moresuccessfully handled in thejunior year: in that case, anadditional approved elective is required and two electives should be taken during the sophomore year.3Grades ofD are not accepted in any required mathematics course numbered below 400 andonly one D grade is permittedin mathematics courses numbered 400 or above in the mathematics electives category. D grades are not acceptable inENG 111 and ENG 112. At most, one D grade is acceptable among the following: CH 101, CSC 101. PY 205, PY 208. MA421 (ST 371. ST 372).
MINOR IN MATHEMATICS
The Department of Mathematics offers a minor in mathematics to majors in any fieldexcept mathematics. The minor program consists ofsuccessful completion with a grade ofC or better of any five three-semester-hour courses selected from among MA 225, or MA222, but not both, and any mathematics courses numbered 300 or above.
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PHYSICS
Cox Hall (Room 105)
Professor R. R. Patty, Head of Department
Professor G. E. Mitchell, Associate Department Head
Professor D. R. Tilley, Coordinator ofAdvising
University Professor: G. Lucovsky
Alumni Distinguished Undergraduate Professors: C. R. Gould, D. G. Haase
Professors D. E Aspnes. J. Bernholc, K. T. Chung, S. R. Cotanch. W. R. Davis, W. O. Doggett, R. E. Fornes. C. R. Gould, DG. Haase, C. E. Johnson, K. L. Johnston, G. H. Katzm, F‘. Lado Jr., G Lucovsky. J. D. Memory, G. E. Mitchell, J. R.Mowat. R.J. Nemanich, M. A. Paesler.J. Y. Park, R. R. Patty,J.S. Risley, D. E SayersJ, F. Schetzma, D. R Tilley:Adjunct Professors S. Datz. G.J. lafrate, J. Narayan, M. A. Stroscio, J. M. Zavada: Professors Emeriti: G. L. Hall, A. W.Jenkins.J.T. Lynn,A.C. Menius,Jr.,E. R. Manring, L. W. Seagondollar.Associate Professors:G.C. Cobb,J.W.Cook,C. R. Ji. M. A. Klenin. G. W. Parker, S. P. Reynolds: AdjunctAssoc-iate Professors; E. O. Edney D. C. Koningsberger. RM. Panoff, J. F, Shriner Jr,. A. S. Schlachter, W. Westerveld: Assomate Professor Emeritus: D. H, Martin: AssistantProfessors: H. Ade. R. J. Baichner, J. M. Blondin, D. C. Ellison, E. F, Moore, C. M. Roland' Assistant Professor Emeritus.H. L. Owen: Adjunct Assistant Professor: J. W. Spence: Associate Members of the Department J M. A. Danby(Mathematics) R. M. Kolbas (ECE), L K. Norris (Mathematics). D. L. Ridgeway (Statistics). E. C. Theil(Biochemistry).

Physics is the fundamental science of observation. measurement and mathematicaldescription of nature. In addition to establishing basic knowledge of physical phenomena,physics provides the foundation for modern technology. Contributions by physicists arewide ranging: discovery of elementary particles, invention and use of instruments toinvestigate interplanetary space, study of processes fundamental to the release of thermonuclear energy, development of lasers and solid state devices, research on the structure andinteraction of nucleons, nuclei, atoms, molecules, and ions.
PROGRAMS
The Physics Department offers a program of study at the undergraduate level whichprovides the student with a strong fundamental background and with course optionsallowing deeper study of selected areas of individual interest. At the graduate level, acomprehensive fundamental preparation is followed by specialization and research in oneof the following areas: atmospheric, astrophysics, atomic, nuclear magnetic resonance,relativity and solid state physics. (See listing of graduate degrees and consult the GraduateCatalog.)

PHYSICS CURRICULUM
The undergraduate curriculum in physics provides the basic training for a career inphysics or for graduate study. The curriculum leads to a Bachelor of Science in Physics.

FRESHMAN YEARFall Semester Credits Spring Semester Cred itsCH 101 General Chemistry I ................... 4 CH 107 Princmles of Chemistry .............. . 4ENG111 Composnion & Rhetoric .. . ., 3 ENG 112 Composmon & Reading ., . ., . 3MA 141 Analytic Geometry & Gale. 1 .. ., .. 4 MA 241 Analytic Geometry & Calc ll ........ .. 4PE 100 Health & PhySical Fitness ....... 1 FY 201 General Physics .. . ..... 4PY101 Perspectives on PhySics .. . 1 PhySical Education Elective .................. 1Humanities Social Science Elective ............... 3 16
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SOPHMORE YEARFall Semester CreditsMA 242 Analytic Geometry & Calc. III . 4 MA 341 Applied Differential Equations I ........ 3FY 202 General Physics 4 MA 405 Linear Algebra Matrices 3Humanities/Social Science Elective . . 3 FY 203 General Physics .................... 4Free Elective 3 Humanities/Social Science Elective . 3Physical Education Elective 1 Free Elective ............................... 3E Physical Education Elective _117JUNIOR YEARFall Semester Credits Spring Semester CreditsMA 401 Applied Differential Equations 11 3 ENG 333 Comm. for Science & Research ......... 3FY 411 Mechanics I 3 FY 412 Mechanics II 3FY 414 Electricity & Magnetism I .. 3 FY 413 Thermal Physics 3Humanities/Social Science Elective . . 3 FY 415 Electricity & Magnetism II 3Free Elective 3 Free Elective ................................... ._3_15 15SENIOR YEARFall Semester Credits Spring Semester CreditsPY 401 Modern & Quantum Physics I 3 FY 402 Modern &Quantum Physics II ............ 3FY 452 Advanced Physics Lab 1 PY 452 Advanced Physics Lab 1Humanities/Social Science Elective . . 3 Humanities/Social Science Elective .......... 3Technical Electives 6 Technical ElectivesPY Elective _3 Free Elective16
Minimum Hours Required for Graduation 126

MINOR IN PHYSICS
The Physics Department offers a minor in physics to majors in any field except physics.To complete the minor 17 hours of specified physics courses are required, consisting of FY205, 208, 407 (or 201, 202, 203) and two of FY 228, 411, 412, 413, 414, 415, 441.

STATISTICS
Cox Hall (Room 110)
Professor D. L. Solomon, Head of the Department
Assistant Professor B. J. Stines, Undergraduate Administrator
William Neal Reynolds Professor: B. S. Weir
Alumni Distinguished Graduate Professor: B. B. Bhattacharyya
Professors: R. L. Berger. B. B. Bhattacharyya, P. Bloomfield, D. D. Boos, C. Brownie, D. A. Dickey, A. R. Gallant, T. M.Gerig. F. Giesbrecht, H. J. Gold, T. Johnson, J. F. Monahan. K. H. Pollock, C. H. Proctor, C. P. Quesenberry, J. 0.Rawlings, D. L. Ridgeway. D. L. Solomon, W. H. Swallow, J. L. Wasik, B. S. Weir; Adjurwt Professors: H. T.Bhattacharyya. J. R. Chromy, A. L. Finkner, J. H. Goodnight, N. Kaplan; Professors Emu-1172 C. C. Cockerham, A. H. E.Grandage, R. J. Hader, D. W. Hayne. D. D. Mason. R. J. Monroe, L. A. Nelson,J. A. Rigney, R. G. D. Steel, H. R. van derVaart, O. Wesler: Associate Professors: E. J. Dietz. S. P. Ellner, A. C. Linnerud. D. W. Nychka, S. G. Pantula. T. W.Reiland. C. E. Smith, L. A. Stefanski;Ad7'unctAssociate Professor:W. W. Piegorsch; Assistant Professors‘ M. Davidian,M. L. Gumpertz, J. Hughes-Oliver, T. B. Kepler, J. C. Lu, B. J. Stines, S. B. Zeng; Adjunct Assistant Professors: M. M.Lutz, M. V. Smith; Senior Statisticians: S. B. Donaghy, D. W. Turner: Assistant Statisticians: P. L Marsh, S. L. Peck;Teaching Laboratory Supervisor: J. T. Arnold: Associate Members ofthe Statistics Faculty: W. R. Atchley (Genetics), T.H. Emigh (Genetics), M. M. Goodman (Crop Science), A. R. Hall (Economics), V. K. Smith (Economics), M. W. Suh(Textiles); Associate Membersofthe Biomathematics Faculty: J. W. Bishir (Mathematics). L. B. Crowder (Zoology), J. F.Gilliam (Zoology), T. Johnson (Economics), G. Namkoong (Genetics), H. E. Schaffer (Genetics), S. M. Schneider (PlantPathology), J. F. Selgrade (Mathematics), R. E. Stinner (Entomology). G. G. Wilkerson (Crop Science); Adr'unctProfessors ofBiomathematics: M. W. Anderson, P. L. Morgan; Adjunct Assistant Professor ofBiomathematics: P. Dixon.

Statistics is the body of scientific methodology which deals with the logic of experimentand survey design, the efficient collection and presentation of quantitative information, and
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the formulation of valid and reliable inferences from sample data. The computer is used as aresearch tool by the statistician to perform the tasks of management and analysis of datacollected from experiments and surveys.The Department of Statistics is part of the Institute of Statistics, which includes Departments of Biostatistics and Statistics at Chapel Hill. The Department of Statistics providesinstruction, consultation and computational services on research projects for otherdepartments of all colleges at North Carolina State University including the AgriculturalResearch Service. Department staff are engaged in research in statistical theory andmethodology. This range of activities furnishes a professional environment for trainingstudents in the use of statistical procedures in the physical, biological and social sciences.and in industrial research and development.
OPPORTUNITIES
The importance of sound statistical thinking in the design and analysis of quantitativestudies is generally recognized and is reflected in the abundance ofjob opportunities forstatisticians. Industry relies on statistical methods to control the quality of goods in theprocess of manufacture and to determine the acceptability of goods produced. Statisticalprocedures based on scientific sampling have become basic tools in such diverse fields asweather forecasting, opinion polling, crop and livestock estimation, and business trendprediction. Because one can improve the efficiency of use of increasingly complex andexpensive experiment and survey data, the statistician is in demand wherever quantitativestudies are conducted.

SCHOLARSHIPS AND AWARDS
The Department of Statistics recognizes the importance of superior academic perfor-mance through the awarding of scholarships and certificates of merit. Two scholarships areavailable for the freshman year for the purpose of attracting academically superior students. The North Carolina State University Chapter of Mu Sigma Rho, the nationalstatistics honorary fraternity, accepts as members students who have had superior performance in statistics courses. Also, the outstanding senior statistics student is recognizedthrough the awarding of an engraved plaque.

STATISTICS CURRICULUM
The undergraduate curriculum provides basic training for a career in statistics or forgraduate study and leads to the Bachelor of Science 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 aminor or distribute their study across fields exploring the application of statistics in otherfields, such as agriculture and life sciences, computer science, economics and business,industrial engineering, and the social sciences. A cooperative work study option is alsoavailable.

FRESHMAN YEARFall Semesler Credits Spring Snmshr (‘rml lsE 115 Intro. to Comp. Environ. ......... .. 1 CSC 110 Intro to Programming PASCAL orENG 111 Composition & Rhetoric ............ H 3 CSC 112 Intro to Programming FORTRAN . 1MA 141 Anlytic. Geometry & Calculus I ......... 4 ENG 112 Composition & Reading . . . . 3PMS 100 Orientation in PAMS ............... . 1 MA 241 AnIytic Geometry A: Calculus II. ., . . IST 101 Statistics by Example. .................. 3 Science Elective . . . . 4PE 100 Health & PhySicaI Fitness ............ 1 Physmai Education Elective ........ 1Humanities Social Science Elective .. . 3 1,)16
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SOPHOMORE YEARFall Semester Credits SpringEC 201 Intro. to Economics . 3 COM 110 Public Speaking 3MA 242 Anlytic. Geometry & Calculus III . 4 MA 305 Elementary Linear Algebra 3ST 301 Statistical Methods I . 3 SOC 202 Principles of Sociology orScience Electivel .. 4 PSY 200 Intro. to Psychology .................... 3Physical Education Elective ...................... 1 ST 302 Statistical Methods II 31—5 Science Electivel 4Physical Education Elective ...................... 117JUNIOR YEARFall Semester Credits Spring Semester CreditsENG 331 Com. for Engineering & Tech. 3 ST 422 Intro. to Mathematical Statistics II ....... 3ST 421 Intro. to Mathematical Statistics I .. 3 ST 431 Intro. to Experimental Design .. 3ST 430 Intro. to Regression Analysis ..... .. 3 ST 432 Intro. to Survey Sampling .. 3Major Elective2 .. 3 Humanities/Social Science Elective .. .. 3Science Elective 3—4 Major Elective2 . . 3Mathematics Elective3 315 16 18SENIOR YEARFall Semester Credits Spring Semester CreditsST 435 Stat. Meth. for Qual. & Prod. Improv. ..... 3 ST 445 Intro. to Stat. Comp. & Data Mgmt.‘ ...... 3Humanities/Social Science Elective .. .. 3 Humanities/Social Science Elective .. .. 3Major Electivez ..................... .. 3 Major Electivez ..................... .. 3Major Elective2 . . 3 Statistics Elective5 .. 3Free Elective .................................... 3 Free Elective ..... .. 3E Free Elective .................................... 318
Minimum Hours Required for Graduation ....... 1295

1Twosequences selected from CH 101-107; PY 205-208; BS 100 and BO 200 orZO 201; MEA 101 with 110 and MEA 102 or130 or 200. At least one year of CH or PY.2The major elective courses. selected from a list of approved major electives, require the approval of student's adviser.3Mathematics elective to be one course selected from MA 225. 341. 425, 427, 428, or 511.‘A major written report required.5Statistics elective to be taken from a list of Statistics major elective courses.5Not more than one D grade will be accepted in the required ST. CSC and MA courses. and the major electives (with agrade of C or better requirewd in ST 421).
MINOR IN STATISTICS
The Department of Statistics offers a minor in statistics to majors in any field exceptstatistics. The minor program consists of the successful completion of ST 301-302, ST371-372 or ST 421-422, and one other approved Department of Statistics course with agrade of C or better in each course.
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COLLEGE OF TEXTILES

College of Textiles, (Room 3-421) Centennial Campus
R. A. Barnhardt, Dean
D. R. Buchanan, Associate Dean, Extension and Applied Research
P. L. Grady, Associate Dean
G. N. Mock, Associate Dean, Academic Affairs
C. L. Barton, Assistant to the Dean, Student Services and Placement
P. L. Garwig, Librarian, Burlington Textiles Library
The field of textiles is broad. It covers almost every aspect of our daily lives withapplications in medicine, space, recreation and sports, personal safety, environmentalimprovement and control, transportation, household and apparel uses. These versatilematerials, textiles, are made to design specifications by a variety of modern high speedprocesses, utilizing tools such as lasers, electronics and computers. Textiles begins with thesynthesis of fibers by man or by nature; textiles are carried through many processes forfabric formation, including the steps necessary to make fabrics useful, such as the manufacture of dyestuffs and colorants, chemical auxiliaries and finishes, and cutting andfashioning into end use products.The approximately 5,000 graduates of the College of Textiles hold diverse positions,many in North Carolina. In the textile and related industries, occupations range frommanufacturing management, sales, and corporate management to designing and styling,research and development, technical service, quality control and personnel management.These textile graduates are in the creative and managementdecision—making aspects of theindustry. They plan the flow of materials, processes and information. They create newproducts and processes. They solve product and process problems. They create styles,designs, patterns, colors, textures, and structures for apparel, home and industrial uses.They engineer systems and products required of industrial, space, medical, apparel andother uses of textile products. They deal with computers, automation, product quality, plantperformance and environmental problems. They manage large and small companies,personnel, and systems.The College of Textiles prepares its graduates for careers in these occupations. A broadbackground is stressed; two-thirds of the course work normally comes from other depart-ments of the University. Opportunities remain excellent, with the college maintaining oneof the University’s best placement records. Demand for textile graduates from NorthCarolina State University is particularly strong, due mainly to the strength of the academicprograms. These programs are offered by two degree granting departments: Textile andApparel Management, and Textile Engineering, Chemistry, and Science.

CURRICULA
The College of Textiles offers a broad choice of curricula from which to choose, Bachelorof Science programs in Textiles, Textile and Apparel Management, Textile MaterialsScience and Textile Chemistry are available. These programs allow students to choose froma wide range of courses in addition to required core courses. A Bachelor of Science inTextile Engineering, offered jointly by the College ofTextiles and the College of Engineer—ing, is also available. The textile student’s curriculum includes humanities, social sciencesand basic sciences and may include concentrations in business, economics, industrialengineering, mathematics, physics, chemistry, computer science or statistics. A variety ofdual degree possibilities are open to textile students, usually requiring at least 12 semestersadditional study.

273



Inasmuch as professional textiles study is concentrated in the last two years of thestudent’s program, it is possible for students from junior or community colleges, or otherinstitutions of higher learning, to transfer to the College ofTextiles with a minimum loss oftime.
FIELD TRIPS
For certain textile courses, it is desirable for the student to see the manufacturing processunder actual operating conditions. When possible, student groups visit outstanding manu-facturing plants. Trip participation is required; transportation costs and other travelexpenses, while held to a minimum, are paid by the student.

SUMMER EMPLOYMENT
Job opportunities for summer employment are available for textile students. Placementassistance is available through the college placementoffice and frequently can be arrangedin the student's home community. Qualified students may arrange to receive academiccredit through the Summer Intern program.

DEGREES
Upon completion of programs in either textiles, textile and apparel management, textilematerials science, textile chemistry or textile engineering, the degree of Bachelor ofScience is conferred.The College ofTextiles offers the following graduate degrees: Master of Textiles; Masterof Science in Textiles, Master of Science in Textile Chemistry, Doctor of Philosophy inFiber and Polymer Science. and Doctor of Textile Technology and Management. Forgeneral requirements consult the Graduate Catalog.By faculty agreement candidates for the Doctor of Philosophy degree in other schools ofthis University may specialize in textile-related subjects. In such cases, research is usuallydone in textiles.

ELI WHITNEY DOUBLE DEGREE PROGRAM IN TEXTILE AND APPARELMANAGEMENT AND INTERNATIONAL STUDIES
The joint program between the College of Textiles and the College of Humanities andSocial Sciences allows a student to earn a BS. degree in Textile and Apparel Managementand a B.A. degree in Multidisciplinary Studies with a concentration in InternationalStudies. This dual degree is designed to prepare students for work in the increasinglyinternational textile industry. The program includes all the technical course requirementsassociated with the Textile and Apparel Management degree. For the B.A. in Multi—disciplinary Studies, students choose from among three areas of concentration: the PacificRim (language study in Japanese or Chinese), Latin America (language study in Spanish).or Europe (language study in German or Italian). The program. which takes four to fiveyears to complete, also includes possible overseas internships.Merit scholarship awards are available for high-achieving students who participate inthe double degree program. For more information, contact the Department of Textile andApparel Management, Centennial Campus, Rm 3245 Textile Complex or the AssistantDean of Undergraduate Studies, College of Humanities and Social Sciences. 106 CaldwellHall.

FOUR-ONE PROGRAM
The College of Textiles has a program which permits a student with a baccalaureatedegree from an accredited college or university to complete the requirements for a Bache-lor of Science degree in textiles, textile and apparel management, textile materials scienceor textile chemistry after the satisfactory completion of a minimum of one year of study.Applicants should have completed basic economics, mathematics and chemistry requirements comparable with those required for the textile degree sought. Under these condi-
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tions, the student generally may complete the degree requirements in two summer sessionsand two regular semesters. Students not meeting specific requirements in business, economics, sciences, or mathematics should remove deficiencies prior to entering a specificdegree program, otherwise the program of study may require three or more semesters.Each applicant’s undergraduate program is considered individually and, in general, acomplete transfer of credits is possible.
HONORS PROGRAM
This program offers the exceptional student an opportunity to explore an area of specialinterest with exposure to various forms of research or independent study. Academically—promising entrants to the college, and students who show academic excellence during thefreshman year, are assigned to honors advisers and are regarded as honors candidates.Special lectures, discussion groups and seminars in the freshman and sophomore yearsintroduce the possibilities for future development in the honors program. Towards the endof the freshman year, selected honors candidates are invited to become full members of thehonors program. In the sophomore year, with an honors adviser’s consent, honors studentsmay begin to develop programs of strength in a special interest area. This may necessitatethe substitution of preferred courses for those normally required, with the exception ofcertain basic textile courses. In the junior and senior year the student develops specialinterests, culminating in an honors thesis. The honors thesis ranges from a scholarly reviewof 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 ofTextiles in 1929 to honor students who have a grade point average of 3.25 or higher. Themain goal of this fraternity is to create a high standard of scholarship among textilestudents. Twice every year the local chapter selects as its prospective members juniortextile students who meet the above criterion. Sigma Tau Sigma also promotes excellenceby awarding a trophy to the graduating senior with the highest overall grade point averagein the college.

TEXTILE SCHOLARS-IN-RESIDENCE PROGRAM
This program is sponsored by the College of Textiles and the Division of Student Affairs.It is a four year program with emphasis on a textile seminar series and educational andcultural enrichment activities. These co curricular activities include seminars on specialtopics related to the textile curriculum and profession, tutorial sessions, field trips andmusical and drama performances. Students are invited to join this program after theiracceptance at NCSU based on their predicted performance and must maintain a GPA of3.0to continue. All students are housed together with upperclassmen living with freshmenwhenever possible.

ASSOCIATE OF THE TEXTILE INSTITUTE (ATI) DIPLOMA
The Textile Institute with headquarters in Manchester, England is a prestigious inter-national professional textile organization. This organization recognizes graduates frommost of the College of Textiles programs who have achieved a GPA of 2.8 or higher. Thesegraduates will be granted full exemption from the ATI examination.Selected students enrolled in the textile design concentration with junior standing aregiven the opportunity to spend the spring semester ofthe junior year at the Scottish CollegeofTextiles while registered for textile design courses at NCSU. Tuition and fees are paid atthe regular rate to NCSU. Travel costs for the selected students will be funded through theLouis Cramer Award in textile design which is administered by the College of Textiles.Each student will be responsible for costs of accommodations, meals and other personalneeds.Similar arrangements are available for students of the Scottish College of Textiles. Thetotal exchange program is limited to 12 credit hours.
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ECOLE SUPERIEURE DES TECHNIQUES INDUSTRIELLES ET DESTEXTILES (ESTIT), LILLE, FRANCE, EXCHANGE PROGRAM
Selected students enrolled in the textile engineering and textile chemistry degree pro-grams are given the opportunity to spend a semester or a year at ESTIT while registered atNCSU. Tuition and fees are paid at the regular rate to NCSU. Each student is responsiblefor cost of accommodations, meals and other personal needs.Similar arrangements are available for students of ESTIT.

SILVER DESIGN MEDAL OF THE ROYAL SOCIETY OF ARTS, LONDON
The Royal Society of Arts, London has selected North Carolina State University as one ofthe universities eligible to award its silver medal to one graduate each year. This award isgiven to a student who demonstrates excellence in the field of textile styling design and ispresented at the May commencement ceremonies.

SCHOLARSHIPS
The Directors of the North Carolina Textile Foundation and Friends of the College ofTextiles have established an outstanding freshman scholarship program for textile majors:Tort ilc Foundation Merit A wa rds These scholarships are renewable for up to four yearsof study at $3,500 per year, constituting an overall award of $14,000. A tuition differentialmay be added to the award for an out—of-state student. Four recipients are chosen everyyear.Char/(s and Abraham Erlanger Merit Award One renewable scholarship for $3,500per year, for a total award value of $14,000.Charles A. Hayes Merit Award One renewable scholarship for $3,500 per year, for atotal award value of $14,000.Lineberger Merit Award One renewable scholarship of $3,500 per year, for a totalaward value of $14,000.Textile Freshman Prestige Scholarships Up to twenty of these scholarships will beawarded to members of each class. Ranging from $1,000 to $2,000 per year, these scholar»ships are renewable for up to four years.

COOPERATIVE EDUCATION PROGRAM
This is a voluntary program which combines academic study with job experience. To beeligible for the program, a student must have completed two semesters at NCSU (onesemester for transfer students) and have a minimum GPA of 2.25. The program providesfor alternating semesters of full time study and full time work. A minimum of three workperiods is required to complete the program.

FACILITIES
The new College of Textiles became a reality in the spring of 1991. The CentennialCampus. which contains the new facility as well as other research and educational facilities,has now grown to approximately 1,000 acres.The North Carolina General Assembly allocated $27 million to build the College ofTextiles facility and an additional $6 million for equipment modernization. The 298,000square foot facility has been planned by the faculty and staff at the college, in conjunctionwith a review process for recommendation and improvements from key industry repre-sentatives. Space allocation for undergraduate programs is 34%, and for graduate andresearch program, 31%.The college has developed a Model Manufacturing Facility within the new building thatis capable of extruding fiber; spinning, weaving/knitting and finishing fabric; producingnonwovens; and constructing garments. This facility is the only one of its kind in the worlddedicated to textile industry academic sponsorship. One of the first projects to be developedis a total and complete CIM environment within its laboratories.

276



The College of Textiles on the Centennial Campus is the center for textile education andresearch in the US. Within its walls are a critical mass of students, faculty. facilities, andprograms that will “make a difference” for the US. fiber. textile, and apparel industries.
SPECIAL SERVICES
The College of Textiles offers several services and programs which enrich its academicprograms.Textile and Apparel Research is conducted on a wide variety of problems relating tothe fiber, textile and apparel industries. Frequently, the problems are interdisciplinaryand involve team effort. Students have an opportunity to participate in the solution tocurrent problems.Textiles Extension and Continuing Education is vigorously participated in by allfaculty. It serves the needs of the textile industry to disseminating research findings andoffering short courses for executive, scientific and supervisory personnel. The two wayexchange in these activities keeps students and faculty informed on all of the latestdevelopments.The Office of Student Services is responsible for the placement and financial aidprograms of the College of Textiles. The placement office brings together industry recruiters and students for interview sessions for permanent and summer employment. Alumnimay also take advantage of the placement office.The financial aid function is operated by a committee. It is possible for any NorthCarolina student to pursue an education in textiles through scholarships, loans or grants, aslong as he or she maintains the University’s academic standards.

TEXTILE OFF-CAMPUS TELEVISED EDUCATION (TOTE)
TOTE is a special videocassette based project designed to give any qualified person,anywhere in the world, an opportunity to participate in College of Textiles courses pre-viously only available to those willing and able to travel to Raleigh, NC. Knowledge can begained and college credit can be earned. Color television is the medium TOTE uses todeliver courses. Recordings are made in a specially designed studio classroom at theCollege of Textiles on Centennial Campus at NCSU. Regularly scheduled classes meet inthe studio classroom and are recorded in such a manner as to retain the normal classroomatmosphere. Lectures are presented in total, candidly and informally. This also allowsstudents physically in the class at NCSU. the option of viewing the tape in the library onCentennial Campus if they miss a class.TOTE students off-campus are on a schedule approximately one week behind the University semester calendar.

TEXTILE AND APPAREL MANAGEMENT
College of Textiles, (Room 3 245) Centennial Campus
Professor T. J. Little, Head of the Department
Associate Professor: P. Banks-Lee. Associate Head and Graduate Administrator
Klopman Distinguished Professor: S. C. Winchester
Alumni Distinguished Undergraduate Professors: P. Banks-Lee; M. L. Robinson
Professors. R. A Earnhardt, S. K. Batra, G. A. Berkstresser, R. A. Donaldson, A. H. M. El-Shiekh, S. M. Winchester:Visiting Professor E. M. McPherson: Visiting Research Professors H. DaVIs T Soen; Adjunct Professors: W AKlopman, R. W. Dent: Professors Emeriti. E. B. Grover. A. B. Moss, J A. Porter, W. E. Shinn, W. C. Stuckey;Associate Pro/Lssors T. F. Gilmore, P B. Hudson L. T. Lassiter, M. L. Robinson G. W. Smith, M. W Sub Adjlttlt‘lAssoc ate Profassors‘ D M. Powell, C. Priestland, D L. Spanton, S. M. Zartarian, P. E. Sasser; Visiting Assot iatcProfessor. B. R. French, N. A. Hunter, W. Oxenham,AssocLate Professors Emttzti. E. H. Bradford. E. E. Hutchinson,J. W. Klibbe, W. E. Moser, J. W. Pardue; Assistant Professors:T K. Chosh. H. Hergeth, G L. Hodge. A. M. Seyam.Adjunct/Assistant Professor R. E. Jenkins Assistant Professors Emcrrti. F. W. Massey, H M. Middleton ExtrusionSpecialLsLsiJ. W. Carter, L S. Moser, C. L Seastrunk; Instructor. E. C Carrerc; Research Assistant W (‘. Hewitt.
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The Department of Textile and Apparel Management offers bachelor of science degreesin Textile and Apparel Management and in Textiles. Each degree permits the student tospecialize in concentrations and the curricula combine a foundation both in textile man-agement and textile technology principles and applications. The BS. Textile and ApparelManagement degree has a Management concentration and an Apparel concentration.while the BS. Textiles degree has a Technology concentration and a Design concentration.The BS. in Textile and Apparel Management, together with its concentrations, providesopportunities for the student to get additional background in apparel manufacturing,production factors, law and labor relations. management science, finance and accounting.The BS. in Textiles, Technology concentration, offers the student a background in thetechnology of fibers. yarns and fabrics and the manufacturing processes involved. TheDesign concentration gives a broad foundation in textiles and specializes in the applicationof design principles to the wide range of textile materials.Opportunities for outstanding undergraduate students are allowed in graduate studiesincluding research sponsored by University funds and industrial and governmentsponsors.The Textile and Apparel Management department also administrates the Eli WhitneyScholarship program for students wishing to undertake a study of international business inconjunction with their studies in Textile and Apparel Management. This program permitsthe student to earn a BA. degree as offered by the College of Humanities and SocialSciences and a BS. degree in Textile and Apparel Management.
8.8. DEGREE IN TEXTILES, TEXTILE DESIGN CONCENTRATION

FRESHMAN YEARFull Si nu m r Credits Spring Semester CreditsCH 101 General Chemistry I ............ 3 CSC 200 Intro. Comput. & UseJ . A 3CH 121 General Chemistry I Lab .............. 1 ENG 112 Comp & Reading ....................ENG 111 Comp & Rhetoric .. ..... 3 MA 231 Anly. Geom. & Calc. B orMA 131 Anly Geom Cale. A or MA 241 Anly. Geom. & Calc II . .............. 3 4MA 141 Anly. Geom. & Calc. I ................ 4 TAM 170 Textile Design Orient. ... .. .. 1PE 100 Health & Physical Fitness 1 TT 220 Yarn Prod. Systems .......... 3T 105 Intro. Text Mai SCI. . .......... 3 Humanities Soc. Sci. Electivel .. .. ... 315 Physical Education Elective ..................... 117 18
SOPHOMORE YEARFall St nuster Crtdils Spring Semester CreditsDE 101 DeSign Fund. I- or PY 208 Physms Engr. Sci. 11 orDE 111 Two Dim. Design ............ .6 3 FY 212 College Physics 11 ..................... 4FY 205 Physics Engr Sci I or ST 361T Intro. Stat. Engrs. ............. . 3FY 211 College PhySICS I ...................... 4 TAM 272 Print Text. Design ................. 3TC 203 Intro. Polymer Chem. or TC 203 Intro. Polymer Chem. orTMS 1211 Intro. Fiber Sci. ..................... 3 TMS 211 Intro. Fiber Sci. ...................... 3TT 250 Text. Fab. Form. Struc ........ 3 TT 341 Knitting Systems ............. . 3Humanities Soc 801. (EC 201) ......... 3 Physical Education Elective ..................... 1Physncal Education Elective 1 17

JUNIOR YEAR
Fall Semester Credits Spring Semester Credits
TAM 330 Text. Meas. Qual. Cont. . . ........... 4 ENG 331 Commun. Engr. & Tech. ............. 3TAM 371 Woven Text. DeSign .......... 3 TAM 3'72 Knitted Text. Design ......... . 3TC 301 Tech. Dyeing F‘in. ............... 4 TAM 380 Mgmt. Contr. Text. Syst. ........ 3TT 351 Weaving Systems .......... 3 TT 305 Dir. Fib. Fab. Prod. .............. . 3Humanities Soc. Sci. Elective‘ ................... 3 TT 320 Mech. Sp. Yarn Mtg. Sysi ............... 417 16

T 493
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SENIOR YEARFall Semester Credits Spring Semester Credits
TAM 470 Text. Design Studio 6 TS 460 Phys. Prop. Text. Fib. 3TAM 495 Senior Seminar ...................... 1 TT 370 Tech. Fabric Design .................... 4TT 425 Text Yarn Prod. Prop. ................. 3 Humanities Soc. Sci‘ Elective‘ ................... 6Humanities/Soc. Sci. Elective' ................... 3 Free Electives .................................. 6Free Elective ................................... 3 New York Trips16 19

Minimum Hours Required for Graduation ..... 133
Note: Credit gained for MA 111, Precalculus, will be considered as excess and not applicable toward satisfying the133 minimum hours required for graduation.‘Humanities Social Sciences Electives A minimum of 18 hours is required in addition to English 111 and 112. Selectionwill follow University guidelines and come from University-approved course lists. At least 6 hours of humanities arerequired. At least 6 hours of social sciences are required. EC 201 is specified as one ofthese courses. A two course gradedsequence in the same discipline is required in either humanities or in social sciences. A graded sequence is defined as: a) atwo-course sequence in which the first course is prerequisite to the second, or b) a two-course sequence in which thesecond course is at the 300 level or higher. The remaining hours will come from either humanities. social sciences or both.2DF 101 Design Fundamentals I (6 credits): Open only to textile students with a 2.5 GPA plus acceptable portfolio. andwho have been accepted into the course by the recommendation of the School of Design interview panel. This course is anelected alternative to DF 111 for certain students who meet the entry requirements. An excess of 3 credits will beincurred, and special curricular arrangements will have to be made in consonance with the academic coordinator of thestudent‘s department3Computer Science TDC students may elect to take DN 415 Microcomputer Graphics for Designers (3 credits) in lieu ofCSC 200.‘Summer Internship - students are encouraged to apply for an industrial internship between theirjunior and senior years.The program number to sign up for is T 493. This is an optional course and will come from free electives.5NEW YORK TRIP duringspring break of the senior year, a 6 day program of professional visits is arranged in the city.This is a very important part of the program of study, and all students are strongly encouraged to plan ahead for thisevent.
B.S. DEGREE IN TEXTILES, TEXTILE TECHNOLOGY CONCENTRATION

FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General ChemistryI .................... 3 CH 107 Principles of Chemistry ................. 4CH 121 General Chemistry I Lab ............... 1 CH 127 General Chemistry 11 Lab .............. 4ENG 111 Composition & Rhetoric ............... 3 ENG 112 Composition & Reading ............... 3MA 131 Anly. Geom. & Gale. A or MA 231 Anly. Geom. & Calc. B orMA 141 Anly. Geom. Calc. I .................. 4 MA 241 Anly. Geom. & Calc. II t .............. 3-4PE 100 Health and Physical Fitness ............ 1 TT 220 Yarn Prod. Systems . ......... 3T 105 Intro. Text. Mat. Sci. ..................... 3 Humanities Soc. Sci. Elective2 ........... 3E Physical Education Elective .................... 117 18
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCSC 200 Intro. to Computers & Use ............. 3 FY 212 College Physics I orEC 201 Economics I2 ........................... 3 FY 208 Physics Engr. Sci. II ................... 4FY 211 College Physics I or ST 361T Intro‘ Stat. for Engrs.x ................. 3FY 205 Physics Engr. Sci. I .................... 4 TC 203 Intro. to Polymer Chem. orTC 203 Intro‘ to Polymer Chem. or TMS 211 Intro. to Fiber Sci. .................... 3TMS 211 Intro. to Fiber Sci. .................... 3 TT 320 Mech. Sp. Yn. Mfg. Syst. ....... 4TT 250 Text. Fab. Form Struct. ................ 3 TT 341 Knitting Systems . ....... 3Physical Education Elective ..................... 1 Physical Education Elective ..................... 117 ~T§
JUNIOR YEARFall Semesler Credits Spring Semester CreditsTAM 330 Text. Meas. Quail. Cont. ............... 4 ENG 331 Common. Engr. Tech. . 3TC 301 Tech. Dyeing & Finish. ................. 3 TAM 380 Mgmt. & Cont‘ Text. Syst. ... 3TT 351 Weaving Systems ....................... 3 TT 305 Dir. Fiber to Fab. Prod ................. 3TT 425 Text. Yarn Prod. & Prop. ............... 3 TT 370 Technical Fabric Design A 4Humanities Soc. Sci. Elective2 ................... 3 Textile Concentration3 ......... . 317 Free Elective ................................... 319
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JUNIOR YEAR
Fall Semester Credits Spring Semester Credits
BUS 360 Marketing Methods or BUS 320 Financial Management ............... 3TAM 382 Prin. Soft Goods Mkt. 3 PSY 307 Ind. Org. Psy.‘ 3TAM 331 Qua. Ctr. Text. Pro. Mgmt. 3 TAM 316 Apparel Prod. II 3TMS 211 Intro. Fiber Sci. ...................... 3 TAM 480 Text. Prod. Cost. Cont. ......... 3Humanities Soc. Sci. Elective‘ ................... 3 TC 301 Tech. Dyeing & Fin. ........... 4Free Elective ................................... 3 Free Elective ................................... 315 19

SENIOR YEAR
Fall Semester Credits Spring Semester Credits
TAM 415 Apparel Product Dev. ................ 3 IE 352 Work Anly. & Design orTAM 431 Fab. Perform. Test: .................. 3 TAM 416 Apparel Production 111 ............... 3TAM 481 Prod. Cost. Text. & App. .............. 3 TAM 484 Mg. Dec. Mak. Text. Fm. ............. 3TAM 482 Text. Mkt. Mgmt. .................... 3 Textile Elective- ............................... 3TAM 487 Text. App. Lab. Mg'mt.2 ............... 3 Textile Electwe- ................................ 3Humanities Soc. Sci. Elective‘ .................. 3 Free Elective . . ............................... 318 15

Minimum Hours Required for Graduation ,... 131
Notes: 1. Credit gainedfor MA 111 or lower numbered math courses will be considered ucess and not applicablt lUlt'aI clsatisfying the minimun hours requiredfor graduation.2. A minimum grade ofC ls required in EC .30]. ACC 280. and TAM 380for graduation in this concentration.3. PSY 200 is not a prerequisite for PSY307/or Appa rel Management Concentration students.4. MA 131 or It] must be taken by those students planning to go to Graduate School.
‘Humanities Social Science Electives—University guidelines will be followed in that a minimum of 18 hours IS requiredin addition to English 111 and 112. Selection will be from University approved lists with at least 6 hours from each ofhumanities and social sciences.In this curriculum EC 201, EC (ARE)301, and PSY 307 are required. These courses satisfy University requirementsof 6 hours in social sciences and the departmental requirement of a two-course graded sequence in the same discipline.At least 6 of the remaining hours must be selected from the humanities area. The final 3 hours can be selected fromhumanities or social science course listings.2Textile Electives ( 12 credit hours required): TAM 431 and TAM 487 are required Textile electives in this concentration.Students may select two other courses from among the following: TT 305. 320, 341, 351. 370. 405, 420. 425, 443. 450. 451.TAM 383.
B.S. DEGREE IN TEXTILE AND APPAREL MANAGEMENT,TEXTILE MANAGEMENT CONCENTRATION

FRESHMAN YEAR
Fall Semester Credits Spring Semester Credits
CH 101 General Chemistry I .................... 3 EC 201 Economics 1‘ ........................... 3CH 121 General Chemistry Lab ................. 1 ENG 112 Composition & Reading ............. 3ENG 111 Comp. & Rhetoric .................... 3 TAM 218 Intro. App. Tech. Mgmt. .............. 3MA 121 Elements of Gale. A or TC 203 Intro. Polymer Chemistry .............. 3MA 131 Anly. Geom. Calc. A or TT 220 Yarn Prod. Systems .................... 3MA 141 Anly. Geom‘ & Calc. I .................. 4 Physical Education Elective ..................... 1PE 100 Health & Physical Fitness .............. 1 16T 105 Intro. Text. Mat. Sci. ..................... 315

SOPHOMORE YEAR
Fall Semester Credits Spring Semester Credits
ACC 280 Mgr. Account. ........................ 3 BUS ST 350 Econ. & Bus. Stat ................. 3EC 301 Intermediate Microeconomics‘ .......... 3 EC 302 Intermediate Microeconomics‘ ..... . .. 3PY 211 College Physics I or ENG 332 Commun. Bust Mgmt. orPY 205 Physics Eng-r. Sci.I .................... 4 ENG 331 Commun. Eng. Tech. ................. 3TT 250 Text. Fab. Form. Struct. ................ 3 TAM 380 Mgt. Cont. Text. Syst. ............... 3Humanities/Soc. Sci. Elective‘ ................... 3 TMS 211 Intro. Fiber Science ................ 3Physical Education Elective ..................... 1 Phys1cal Education Elective ................... 1

17 16
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JUNIOR YEARFall Semester Credits Spring Semester CreditsTAM 331 Qua. Ctr. Text. Prd. Mgt. ............. 3 BUS 320 Financial Manage .................... 3TAM 382 Pm. Soft Gods. Mkt. or PSY 307 Indust. & Org. Psy.l ................... 3BUS 360 Mkt. Method 3 TAM 480 Text. Prod. Cost Cont. ................ 3TC 301 Tech. Dye. Fin. .. . 4 TAM 481 Product Cost. Text. App. .............. 3Management Elective‘ . 3 Textile Elective“ ............................... 3Free Elective ...... . 3 Textile Elective“ ................................ 316 18
SENIOR YEARFall Semester Credits Spring Semester CreditsTAM 482 Text. Mkt. Mgmt. .................... 3 TAM 484 Mgt. Decis. Mak. Text. Firm .......... 3TAM 495 Sr. Sem. Text. & App. Mgmt. ......... 1 Humanities/Soc. Sci. Elective' ................... 3Humanities Soc Sci. Elective‘ ................... 3 Management Electivez ........................... 3Management Elective2 ...... 3 Textile Elective3 ................................ 3Textile Elective" .. .. .. Free Elective ................................... 3Free Elective ................................... 3 —15
“E Minimum Hours Required for Graduation ..... 129

Notes: I. Creditjor MA 111 or lower numbered moth courses will beconsidered excess and not applicable toward satisfyingthe minimum hours requiredfor graduation.2. A minimum grade ofC is required in EC 201. ACC 280. and TAM 380for graduation in this concentration.3. PSY 200 is not a prerequisite for PSY 307for Textile Management students.4. MA 131 or 141 must be taken by students in the Management Science Option or those students planning to goto Graduate School.
‘Humanities Social Science Electives—University guidelines will be followed in that a minimum of 18 hours is requiredin addition to English 111 and 112. Selection will be from university approved lists with at least 6 hours from each ofhumanities and social sciences.In this curriculum EC 201, EC (ARE) 301, and PSY 307 are required. These courses satisfy University requirements01’6 hours in social sciences and the departmental requirement of a two-course graded sequence in the same discipline.At least 6 of the remaining hours must be selected from the humanities area. The final 3 hours can be selected fromapproved humanities or social science course listings.-’Texti|e Elective ( 12 Credit Hours required): Students will select four courses from the following list: TT 305. 320. 341.351, 370. 405, 420, 425, 443. 450, 451. TAM 383. 431.3Management Elective Options—A minimum of three courses is required from one of the following option groupings.Additionally. minors are available in Accounting. Business Management, and Industrial Engineering, and a doubledegree program in International Studies (the Eli Whitney Scholars Program) is also available. The minors and doubledegree programs generally require courses over and ab()ve the 129<hour minimum. so each student must prepare his/herown program with care.‘Production Factors Option—(Possible IE Minor) IE 307, 311. 420. 355. PSY 340. T 401. ST 361.5Labor and Law Relations Option—TAM 381. 487, BUS 320, BUS 332. EC 431. BUS 307, BUS 308.113 355, PSY 340, T 401.6Management Science Option (Possible Business Management Minor) MA 231 or 241, 405, 421, 425, 511, 426. 512. BUS422. BUS 455, BUS 465.“Finance and Accounting Option—(Possible Accounting Minor) ACC 210 (to be taken instead of 280), ACC 220. 320, 310.311. 330. 420. BUS (ST) 350, BUS (EC) 404. BUS 422. EC 448. EC 451.
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TEXTILE ENGINEERING, CHEMISTRY,
AND SCIENCE
College of Textiles, (Room 3-250) Centennial Campus
Professor C. D. Livengood, Head of the Department
Professor B. S. Gupta, Assistant Head Undergraduate Programs
Professor K. R. Beck, Assistant Head Graduate Programs
Alumni Distinguished Undergraduate Professor: C. D. Livengood
Burlington Professor: M. H. Mohamed
Charles A. Cannon Professor: S. P. Hersh
Celanese Corporation Professor: J. A. Cuculo
Ciba-Geigy Professor: H. S. Freeman
Cone Mills Professor: R. McGregor
Professors-R. L. Barker,K. R. Beck,D. R. Buchanan,J. A.Cuculo, H. S.Freeman, P, L.Grady. B. S. Gupta,S P. Hersh,C. D. Livengood, R. McGregor, G. N. Mock, M. H. Mohamed. C. B. Smith. M H. Theil C. Tomasino. P. A. Tucker:Adjunct Professors. R. Goldman, T. IiJima. R. K. Koger, J. B. Levy, J. Preston, L. G. Roldan, T. Tam; ProfessorsEmeriti‘ J. F. Bogdan, K. S. Campbell. D. M. Cates, P. D. Emerson, R. D. Gilbert, D. S. Hamby, P. R. Lord. H A.Rutherford. W. K. Walsh,W. M. Whaley. R. W. Work:Associate Professors. T. G. Clapp. H. Hamouda. A. E. Tonelli;AdjunctAssoczateProfessors:W. P. Behnke,L. D.Claxton,A. C.Lohr, W. R. Mart1n,Jr.;Assoeiate ProfessorsEmen'ti.T. H.Guion,A. C. Hayes/1‘. G,Rochow:AssistantProfessors:S. M. Hudson W J Jasper,C. M. Pastoral W.Rucker.J. P. RustzAdjunctAssistantProfessors:A. C. Bullerwell, R. N. Elliottlll,J. RoperzAssoczate Members oft/2e Faculty:S. K. Batra (Textile and Apparel Management), R. E. Fornes (Physncs).
The Department of Textile Engineering, Chemistry, and Science offers bachelor ofscience degrees embracing a number of disciplines. Students receive a fundamental knowl-edge of the science and engineering involved in the production of polymers, fibers, yarnsand fabrics, and products based on them, and the process of dyeing and finishing.The B.S. in Textile Chemistry is heavily oriented to the chemistry of polymers, theirformation, and the preparation of textile materials for the consumer including scouring,bleaching, printing, dyeing and finishing. The degree program offers four different con-centrations: (a) dyeing and finishing management, (b) dyeing and finishing operations, (c)dyeing and finishing science, and (d) polymer chemistry. The first two concentrations areprimarily for students who want a bachelor of science degree, whereas the other concentra-tions are oriented toward students wanting advanced studies. However, the student takingdyeing and finishing operations or dyeing and finishing management can use electivecourses to achieve a background suitable for graduate studies.The B.S. in Textile Engineering provides a broad base of fundamental engineeringcourses as a foundation for studies in textile engineering. The textile engineering coursesdeal with the application of scientific and engineering principles to the design and controlof all aspects of fiber, textile and apparel process. products and machinery. These includenatural and man—made materials, interaction of materials with machines, safety andhealth, energy conservation, and waste and pollution control. The B.S. in Textile Engineer-ing is offered jointly with the College of Engineering.The B.S. in Textile Materials Science provides students with a fundamental knowledgeof textiles material, including the science of modern materials and composites, as well as atechnical understanding of the interactions between materials and machines in manufacturing operations. This curriculum combines elements of fiber physics, engineering,polymer science and production technology. It incorporates modern aspects of fiber materials science, including composites and advanced materials, computer applications andmodern measurements into a science based program.
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B.S. DEGREE IN TEXTILE CHEMISTRY,DYEING AND FINISHING MANAGEMENT CONCENTRATION
FRESHMAN YEARFall Credits Spring Semester CreditsCH 101 General Chem. I 3 CH 107 Principles of Chem. 3CH 121 General Chem. I Lab ................... 1 CH 127 Principles of Chem. Lab .. 1ENG 111 Comp. & Rhetoric .................... 3 ENG 112 Comp. & Reading ....... 3MA 131 Anly. Geom. Calc. A or MA 231 Anly. Geom. Calc. B or ........... 3MA 141 Anly. Geom. Calc. I .................... 4 MA 241 Anly. Geom. Calc. II ............. 4PE 100 Health and Physical Fitness ............ 1 TC 203 Intro. to Pol. Chem. ............... .. 3TC 105 Intro. Text. & Comp. .................... 3 Humanities/Soc. Sci. Electivel ................... 315 16-17
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 221 Organic Chem. I . .................. 4 CH 223 Organic Chem. II ...................... 4EC 201 Economics Il ........................... 3 FY 208 Physics Engr. Sci. II orPY 205 Physics Engr. Sci. I or PY 212 College Physics II ...................... 4FY 211 College Physics I ....................... 4 TC 301 Tech. Dye. Fin. ................... 4TMS 210 Yarn Fabric Prop. ................... 4 TMS 211 Intro. Fiber Science ............ ,. 3Physical Education Elective ..................... 1 Free Elective ................................... 316 18
JUNIOR YEARFall Semester Credits Spring Semester CreditsENG 331 Comm. for Eng. & Technol. ........... 3 PSY 307 Indust. Org. Psy.1 ..................... 3TC 310 Text. Prep. Fin. Chem................... 3 TC 305 Intro. Color Sci. Appli. ............ .. 3TC 441 Phys. Chem. Proc. Text. I ............... 3 TC 320 Text. Dye. Print .................. 3TC 461 Intro. to Fib. Form. Pol. ................ 4 TC 412 Text. Chem. Analysis ............. 3Free Elective ................................... 3 TC 442 Phys. Chem. Proc. Text II ........ . . 3Physical Education Elective ..................... 1 Physical Education Elective ..................... 117 16
SENIOR YEARFall Semester Credits Spring Semester CreditsACC 280 Managerial Acct. ..................... 3 T 401 Environ. Sci. Text. ....................... 3TAM 380 Mgmt. Contr. Text. Syst. ........ 3 TAM 480 Text. Prod. Cost Cont. .......... 3Humanitiesz/Soc. Sci. Elective1 ............. . . 6 TC 407 Wet Proc. Opern. & QC ........... 3TC Elective2 .................................... 3 Humanities/Soc. Sci. Electivel ........... .. 3Free Elective ................................... 315 _15

Minimum Hours Required for Graduation ..... 128
Note: Credit gained for MA 111. Algebra and Trigonometry. will be czmsidered as excess credit and not applicabletoward satisfying the 128 minimum hours required for graduation'Humanities/Social Sciences Electives—University guidelines will be followed in that a minimum of 18 hours is requiredin addition to English 111 and 112. Six of these hours are specified: EC 201, Economics I, and PSY 307, Industrial andOrganizational Psychology. Selection will be from University approved lists with at least six hours from Humanities andsix hours from Social Sciences. A minimum of two electives in a graded sequence from the Social Science area and twocourses in a graded sequence in the Humanities area is required. A graded sequence is defined as: a) a two—coursesequence in which the first course is a prerequisite for the second; or b) a two‘course sequence in which the second courseis at the 300 level or higher.2Any TC Elective Course
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B.S. DEGREE IN TEXTILE CHEMISTRDYEING AND FINISHING OPERATIONs CONCENTRATION
FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chem. I ........................ 3 CH 107 Principles of Chem. .................... 3CH 121 General Chem. I Lab 1 CH 127 Principles of Chem. Lab 1ENG 111 Comp. & Rhetoric .................... 3 ENG 112 Comp. & Reading ..................... 3MA 131 Anly. Geom. Gale. A or MA 231 Anly. Geom. Calc B orMA 141 Anly. Geom. Calc. I .................... 4 MA 241 Anly. Geom. Calc. II ................... 3 4PE 100 Health and Physical Fitness ............ 1 TC 203 Intro. to P01. Chem. 3TC 105 Intro. Text. Ki Comp. .................... 3 Humanities Soc. Sci. Electives‘ ................. 315 16 17
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 221 Organic Chem. I ....................... 4 CH 223 Organic Chem. II ...................... 4PY 205 Physics Engr. Sci. Ior PY 208 Physics Engr. Sci. 11 orPY 211 College Physics I ....................... 4 FY 212 College Physics II ...................... 4TMS 210 Yarn Fabric Prop. .................... 4 TC 301 Tech. Dye Fin. ......................... 4Humanities/Soc. Sci. Elective‘ ................... 3 TMS 211 Intro. Fiber Science .................. 3Free Elective ................................... 3 Physical Education Elective ..................... 118 16
JUNIOR YEARFall Semester Credits Spring Semester CreditsTC 310 Text. Prep. Fin. Chemt .................. 3 ENG 331 Comm. for Eng. & Technol. ......... . 3TC 441 Phys. Chem. Free Text. I .............. 3 TC 305 Intro. Color Sc1. Appli. .................. 3TC 461 Intro. to Fib. Form. Pol. ................ 4 TC 320 Text. Dye. Print. ..................... 3Humanities Soc. Sci. Elective‘ ................... 3 TC 412 Text. Chem. Analysis ................... 3Free Elective ................................... 3 TC 442 Phys. Chem. Proc. Text. II ............. 3Physical Education Elective .................... 1 Physical Education Elective ..................... 117 16
SENIOR YEARFall Semester Credits Spring Semester CreditsHumanities Soc. Sci. Electives‘ .................. 6 T 401 Environ. Sci. Text. ...................... 3Restrich Elective3 ............................. 3 TC 407 Wet Proc. Opern. 8: QC 3TAM, TES, TMS, or TT Electivez ................ 3 Humanities Soc. Sci. Elective‘ 3TC Electivel .................................... 3 TAM, TES. TMS or TT Elective2 3Free Elective ................................... 315 _15

Minimum Hours Required for Graduation ..... 128
Note: Credit gained for MA 111, Algebra and Trigonometry, will be considered as excess credit and not applicabletoward satisfying the 128 minimum hours required for graduation.‘Any TC elective course.2Any TAM, TES, TMS or TT elective course.3Restricted elective: ST 361, ACC 280, CH elective, Math elective.‘Humanities and Social Sciences Electives University guidelines will be followed in that a minimum of 18 hours isrequired in addition to English 111 and 112. Selection will be from University approved lists with at least six hours fromHumanities and six hours from Social. Sciences. A minimum of two electives in a graded sequence from the SocialScience area and two courses in a graded sequence in the Humanities area is required. A graded sequence is defined as:a) a two-course sequence in which the first course is a prerequisite for the second: or b) a two-course sequence in which thesecond course is at the 300 level or higher.
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B.S. DEGREE IN TEXTILE CHEMISTRY,DYEING AND FINISHING SCIENCE CONCENTRATION
FRESHMAN YEARFall Semester Credits Spring CreditsCH 101 General Chem. 1 3 CH 107 Principles of Chem. 3CH 121 General Chem. I Lab . 1 CH 127 Principles of Chem. Lab 1ENG 111 Comp. & Rhetoric 3 ENG 112 Comp. & Reading 3MA 141 Anly. Geom. Calc. I 4 MA 241 Anly. Geom. Calc. II ......... 4PE 100 Health and Physical Fitness ...... .. 1 TC 203 Intro. to Pol. Chem. ........... . 3TC 105 Intro. Text. & Comp. .................... 3 Humanities/Soc. Sci. Elective3 ................... 315 17
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsCH 221 Organic Chemi I ....................... 4 CH 223 Organic Chem. II ...................... 4MA 242 Anly. Geom. Calc. III .......... . 4 MA 341 Appl. Diff. Equat. I .......... . . . 3FY 205 Physics Engr. Sci. I .............. 4 FY 208 Physics Engr. Sci. II ......... 4TMS 210 Yarn Fabric Prop. .............. .. 4 TC 301 Tech. Dye. Fin. ............... 4Physical Education Elective ..................... 1 Physical Education Elective ..................... 117 16
JUNIOR YEARFall Semester Credits Spring Semester CreditsTC 310 Text. Prep. Fin. Chem. .................. 3 ENG 331 Comm. for Eng. & Technol. .. 3TMS 211 Intro. to Fiber Sci. ............ . 3 TC 305 Intro. Color Sci. Appl. ...... 3Humanities/Soc. Sci. Electivea ........... 3 TC 320 Text. Dye. Print. ........... 3Phys. Chem./Thermo. Elective‘ .......... 3 TC 412 Text. Chem. Analysis ....... . .. 3Free Elective ........................... . 3 Phys. Chem./Thermo. Elective‘ .................. 3Physical Education Elective ..................... 1 Y16
SENIOR YEARFall Semester Credits Spring Semester CreditsTC 461 Intro. to Fib. Form. Pol. ................ 4 T 401 Environ. Sci. Text. ....................... 3Dyeing & Finishing Electivez .......... 3 TC 407 Wet Proc. Opern. & QC 3Humanities/Soc. Sci. Electives“ ........ . 6 Humanities/Soc. Sci. Electives3 6Free Elective ................................... 3 Free Elective ................................... 316 15

Minimum Hours Required for Graduation ..... 127
Note: Credit gained for MA 111, Algebra and Trigonometry, will be considered as excess credit and not applicabletoward satisfying the 127 minimum hours required for graduatiAm.1TC 441 442 or CH 431 ~ 4332Any T, TMS. TT, TES or TC Textile Chemistry elective course3Humanities/Social Sciences Elective—University guidelines will be followed in that a minimum of 18 hours is requiredin addition to English 111 and 112. Selection will be from University approved lists with at least six hours fromHumanities and six hours from Social Sciences. A minimum of two electives in a graded sequence from the SocialScience area and two courses in a graded sequence in the Humanities area is required. A graded sequence is defined as:a) a two-course sequence in which the first course is a prerequisite for the second: or b) a two-course sequence in which thesecond course is at the 300 level or higher.
3.8. DEGREE IN TEXTILE CHEMISTRYPOLYMER CHEMISTRY CONCENTRATION

FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chem. I ........................ 3 CH 107 Principles of Chem. .................... 3CH 121 General Chem. I Lab ........... . 1 CH 127 Principles of Chem. Lab 1ENG 111 Comp. & Rhetoric ............ 3 ENG 112 Comp. & Reading ......... 3MA 141 Anly. Geom. Calc. I ............ 4 MA 241 Anly. Geom. Cale. II ....... 4PE 100 Health and Physical Fitness . . . . . 1 TC 203 Intro. to Pol. Chem. ......... . .. 3TC 105 Intro. Text. & Comp. .................... 3 Humanities/Soc. Sci. Elective‘ ................... 315 17
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SOPHOMORE YEARFall Semester CreditsCH 221 Organic Chem. I 4MA 242 Anly. Geom. Calc. III 4FY 205 Physics Engr. Sci. I .................... 4TMS 210 Yarn Fabric Prop. .................... 4Physical Education Elective 117
JUNIOR YEARFall Semester CreditsENG 331 Comm. for Eng. & Technol. 3TC 461 Intro. to Fih. Form. Pol. ........ . 4Phys. Chem/Thermo. Elective3 .......... 3Free Elective ........................... . 3Physical Education Elective ..................... l14
SENIOR YEARFall Semester CreditsDyeing Finishing Elective‘ ...................... 3Humanities/Soc. Sci. Electives‘ ...... 6Polymer Chemistry Electives2 ........ . . . 6Free Elective ................................... 318

Spring Semester CreditsCH 223 Organic Chem. II ...................... 4MA 341 Appl. Diff. Equat. I .. ............ 3FY 208 Physics Engr. Sci. II . .............. 4TC 301 Tech. Dye. Fin. .. .............. 4TMS 211 Intro. to Fiber Sc. .................... 318
Spring Semester CreditsTC 305 Intro. Color Sci. Appl. ................. 3TC 412 Text. Chem. Anly. ...................... 3Humanities/Soc. Sci. Electives‘ .................. 6Phys. Chem./Thermo. Electives .................. 3Physical Education Elective ..................... 116
Spring Semester CreditsT 401 Environ. Sci. Text. ....................... 3TC 466 Polymer Chem. Exp. .................... 3Humanities/Soc. Sci. Elective‘ ................... 3Polymer Chemistry Elective2 ..................... 3Free Elective ................................... 3

15
Minimum Hours Required for Graduation ..... 130

Note: Credit gained for MA 111, Algebra and Trigonometry. will be considered as ezcess credit and not applicabletoward satisfying the 130 minimum hours required for graduation.
RESTRICTED ELECTIVES‘Dyeing and finishing—3 credits from the following:TC 310

wmwwwwwwmw
2Polymer Chemistry Electives 6 credits from the following:TC 504 ...............TC 561 ...............TC 562 ...............TC 565 ...............TC 569 .............TS 460 .............. WWWWWWW
Three additional credits from either the list above or the following:T 497 .............................. 3TC 591 ............................ 3

3Physical Chemistry/Thermodynamics—6 credits from tCH 431 ............................CH 433 ............................ 3 or TC 4426
he following:

‘Humanities/Social Sciences Electives—Universityguidelineswill be followed in thata minimum of18 hours is requiredin addition to English 111 and 112. Selection will be from University approved lists with at least six hours fromHumanities and six hours from Social Sciences. A Minimum of two electives in a graded sequence from the SocialScience area and two courses in a graded sequence in the Humanities area is required. A graded sequence is defined as:a) a two-course sequence in which the first course is a prerequisite for thesecond; or b) a two course sequence in which thesecond course is at the 300 level or higher.
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MINOR IN TEXTILE CHEMISTRY
The Textile Engineering, Chemistry, and Science Department offers a minor in TextileChemistry to majors in any field except Textile Chemistry. The program is designed toexpose students to the technical and scholarly disciplines of polymer chemistry, fiberformation, color physics, dyeing, and chemical modification of fabrics, and gives them anopportunity to learn how basic disciplines are applied in an industrial environment. Anyinterested student should contact the assistant department head of Textile Engineering,Chemistry, and Science for information about the minor and its prerequisites.

B.S. DEGREE IN TEXTILE ENGINEERING
(See Textile Engineering curriculum under College of Engineering.)
8.8. DEGREE IN TEXTILE MATERIALS SCIENCE

FRESHMAN YEARFall Semester Credits Spring Semester CreditsCH 101 General Chem. I ........................ 3 CSC 112 Intro. to Comp. ........................ 3CH 121 General Chem. I Lab ....... 1 ENG 112 Comp. & Reading ....... 3E 115 Intro. to Comp. Environ. ..... 1 MA 241 Anly. Geom. & Calc. II 4ENG 111 Comp. & Rhetoric ........ 3 TC 203 Intro. to Polymer Chem. .. 3MA 141 Anly. Geom. & Calc. I ...... 4 Physical Education Elective ..................... 1PE 100 Health and Physical Fitness 1 jTMS 106 Mod. App. in Text. Mat. Sci. ........... 215
SOPHOMORE YEARFall Semester Credits Spring Semester CreditsMA 242 Anly. Geom. & Calc. III 4 MA 341 App]. Diff. EquationsI . ......... 3FY 205 Physics Engr. Sci. I ........ 4 MAE 206 Engineering Statics 3TMS 211 Intro. Fiber Science ...... 3 FY 208 Physics Eng-r. Sci. II ....... 4Humanities/Soc. Sci. Elective‘ ....... 3 TE 201 Polymer & Fiber Sci. & Engr. 4Physical Education Elective ..................... 1 Humanities/Soc. Sci. Elective‘ ....... 33 Physical Education Elective ..................... 118JUNIOR YEARF'all Semester Credits Spring Semester CreditsMAE 314 Solid Mechanics ...................... 3 ENG 331 Commun. Eng. & Tech. ............... 3TC 301 Tech. of Dyeing & Finishing ... 4 ST 361 Intro. Stat. for Engrs. ....... ... 3TE 301 Textile Manuf. Process. I ..... .. . 4 TAM 380 Mgmt. & Cont. Text. Syst. 3TMS 361 Phy. Prop. of Text. Materials 3 TE 302 Text. Manuf. Process. II 4Humanities/Soc. Sci. Elective‘ ................... 3 TMS 362 Geom. & Mech. Text. Mat. ............. 317 16
SENIOR YEARFall Semester Credits Spring Semester Credits

TMS 465 Text. Composite Materials ............ 3 TMS 472 Text. Mat. Design II .................. 3TMS 471 Text. Mat. Design I ....... 3 Humanities/Soc. Sci. Elective‘ ..... .Humanities/Soc. Sci. Electives‘ ...... 6 Restricted Elective2 .................Restricted Elective2 ................. . . . 3 Free Electives ..................................Free Elective ................................... 318 Minimum Hours Required for Graduation ....... 128
‘Humanities/Social Science Electives—18 hours in addition to ENG 111 & ENG 112. One Economicscourse is required.The remaining courses should be selected from the University approved humanities/social science electives list with aminimum of two electives in a graded sequence from the social sciences area and two courses in agraded sequence fromthe humanities area. A graded sequence is defined as: a) a two—course sequence in which the first course is a prerequisiteto the second, or b) a two-course sequence in which the second course is at the 300 level or higher.
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3Restricted Electives—6»? hours: students have the option of selecting two courses from the following courses:TT 405 .......................... 3TAM 330 .
TES 505 ......................... 33Prerequisite Requirements for All Textile Materials Science Students—Before a student in the Textile MaterialsScience Degree program is eligible toenroll in a 200 or higher level engineering course. the student must have earned agrade of “C" or better in ENG 111. MA 141. MA 241. PY 205, and CH 101 and have passed at least one humanities orsocial science course.



COLLEGE OF VETERINARY
MEDICINE
O. J. Fletcher, Dean
R. B. Ford, Associate Dam and Director of Veterinary Services
D. R. Howard. Associatc Dean and Director ofAcademic Affairs
J. H. Britt, Assoc-inn Dean and Director of Graduate Studies & Research
T. E. Hamm, Director ofLaboratory Animal Resources
No specific undergraduate degree track is associated with a pre professional veterinarymedicine program. However, faculty members from the College of Veterinary Medicineand the College of Agriculture and Life Sciences serve as advisors to undergraduatestudents enrolled and pursuing a baccalaureate program usually in a science related field.Pre professional course requirements are listed below. After completion of the requiredcourses, students may be eligible to apply for the professional veterinary program. Courserequirements may be changed annually and are determined by the Committee on Admis—sions in the College of Veterinary Medicine. For further information about admissionsrequirements and the professional program contact the College of Veterinary MedicineOffice of Admissions. NCSU, 4700 Hillsborough St., Raleigh, NC 27695—8401, (919) 829-4200 or 4205.Undergraduate applicants with interests in veterinary medicine enrolled in the under-graduate programs at North Carolina State University at Raleigh are expected to bepursuing a baccalaureate degree (to include the social science and humanities require-ments in the appropriate curriculum). Minimum requirements and course stipulations forcurriculum planning should be followed through each of the departments or schools offer-ing the appropriate degree. It is the responsibility of the students and their pre-professionaladvisors to be knowledgeable of those requirements.All courses listed below should be completed by the end of the spring semester and only 2courses may be pending completion as of the January 1 deadline.

PRE-PROFESSIONAL COURSE REQUIREMENTS
Languagu (6 credits) CreditsENG 111 Composition & RhetoricENG 112 Composition <8; Reading

BCH 451 Elementary Biochemistry .................. . ................................................. 3CH 101 General Chemistri & CH 121 Lab . ,. ....................................................... 3.1CH 107 Principles of Chemistry & CH 127 Lab ............................................................. 3.1CH 221 223 Organic Chemistryl II ...................................................................... 8MA 131 Analytical Geometry & Calculus A orMA 121 Elements of Calculus ....................................PY 211. 212 General Physics I and II . ... . .................. ..ST 311 Introduction toStatistics . . . ........................................... .
Biological Scimus (14-15 Credits)

ANS 204 Livestock Feeds and Feeding orANS (NTR. P0)~115 Comparative Nutrition orNTR 301 Modern Nutrition .............................................................................. 3.4BS 100 General Biology ...........GN 411 The Principles of Genetics . .. .. . . ....MB 401 General Microbiology ........................................
Humanities Electives .................... .Social Science Electives . ................................................................................
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PROFESSIONAL DEGREE PROGRAM CAREER OPPORTUNITIES
Veterinary medicine is a science career dealing with the recognition, treatment, controland prevention of diseases in animals. Career options are unlimited and variable as animalhealth impacts upon the health and economic welfare of the nation. DVM candidates mayselect several career options upon graduation. Federal government, private industry,private practice, and research and teaching activities in a university setting are all possiblefor graduates and licensed doctors of veterinary medicine. Successful completion of theprofessional training program should prepare students for appropriate state licensingexamination in the state of North Carolina and others. Persons interested in the profes-sional courses offered may receive a brochure by contacting the College of VeterinaryMedicine.
ANATOMY, PHYSIOLOGICAL SCIENCES
AND RADIOLOGY
Professor A. L. Aronson, Head of the Department
Alumni Distinguished Professor: J. E. Smallwood
Burroughs Wettcome Professor: J. E. Riviere
Professors. K B. Adler, R. A. Argenzio, A. A. Aronson, T. M. Curtin, N. C. Olson, J. E. Riviere, J. E. Smallwood, C. E.Stevens, C. S. Teng. D. E. Thrall; Adjunct Professors. A. R. Brody, L. M. Jones. E. A. Schwetz, R. Welsch; AssociateProfessors: S. A. Bai, H. M. Berschneider, C. F. Brownie. L. N. Fleisher,J. E. Gadsby, L. C. Hudson, R. E. Meyer, C. L.Robinette, P. L. Sannes, K. A. Spaulding, C. R. Swanson:AdjunctAssociate Professors: W. J. Croom,Jr., T. E. Eling, J.J. Heindel. J. A. Raleigh, C. T. Teng, R. D. Voyksner: Asszstant Professors'C. R. Berry. P, W. Hellyer, N. E. Love. B. P.Peters. 1. W. Smoak; AdjunctAssistant Professors: M. W. Dewhirst, D. C. Dorman, S. H. Randell' Research AssociateProfessors: M. C. McGahan, N. A. Monteiro; Research Assistant Professor. P. L. Williams.
COMPANION ANIMAL AND
SPECIAL SPECIES MEDICINE
Professor M. K. Stoskopf, Head of the Department
Professors'C. F. Abrams, C. W. Betts, E. B. Breitschwerdt, T. E. Hamm, D. R. Howard J. N. Kornegay, C. M. McPherson,E. A. Stone, M. K. Stoskopf: Adjunct Professor. S. W. Crane; Associate Professors: C. E. Atkins. S. E. Bunch D. J.DeYoung. K. Flammer, R.B.Ford, E.M. Hardie J. Hinshaw, B. W. Keene,T, 0. Manning, M.P. Nasisse,E.J.Noga, R.L. Page, N. A. Watson. M. S. Young: Adjunct Associate Professors: D. 1. Hammer, K. G. Kagan. M. R. Loomis. D, C.Richardson: Assistant Professors: D. E. Bevier, M. G. Davidson, E. C. Hawkins, G. A Lewbart, S. C. Price, S. C. Roe. S.L. Vaden. B. J. Weigler, S. J. Wheeler; Adjunct Assnstant Professors: H. M. Aberman, R. J, Bartlett, P. J. Gengo, B. D.Hansen, D. E. Harling, K. L. Joyner, R. L. Torgerson: Adjunct Instructor. P. S. Kuder: Research Assistant. M. C.McEntee.
FOOD, ANIMAL AND EQUINE
MEDICINE
Professor M. C. Roberts , Head of the Department
Professors: H. J. Barnes, 0. J. Fletcher, B. D. Harrington, W. D, Oxender M, C. Roberts; Associate Professors: G. W,Almond,K.L.Anderson,K.F.Bowman,B.A.Breuhaus,D.G.Bristol,M.Ficken,E.Hunt D H.Ley. L. P.Tate, S. VanCamp, D. P. Wages, M. D. Whitacre;AdjunctAssociate Professors‘S. P. Galphin, L, L, Munger; AssisfaHtProfessors WDuckett, M. M. McCaw D. L. Sellon, B. D. Slenning, C. Uhlinger; Visiting Professor: C.C McLean; ViszlingAsszslantProfessors. J. Carr. J. Deen, T. Jordan; Swme Extension Specialtst' M. Morrow: Poultry Eltcnslon Spcezalzst D. VRives.
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MICROBIOLOGY, PATHOLOGY, AND
PARASITOLOGY
I’I'nflxxm' L. ('oggins. ku/ oft/Ir
AMI/mi [)1'x/[nqu/s/lrr/ I’rrgfiwmn‘: R. ('. Dillman
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OTHER ACADEMIC AND
ADMINISTRATIVE UNITS

Division of Undergraduate Studies
Nelson Hall
J. A. Anderson, Dean
T. E. H. Conway, Jr.. Assistant Dean
Directors F. B. Artis, R. A. E. Callanan, E. H. Fuller, A. F. Mann. W. D. Weston: Associate Directors. S. J. Matney, B. A.Soloman;Assistant Directors and Coordinators: A. S. Bell, J. B. Brown, Jr., K. W. Gattis P. L. Goza. A. N., Haley, W. T.Holloman, III. J. J. 1250, C H. Maidon, M. A. Tetro, A. S. Ugbaja, T. C. Wall
The Dean of the Division of Undergraduate Studies has general responsibilities forproviding and coordinating academic support systems for undergraduate students, devel-oping and monitoring the general education requirements for all undergraduate curricula,coordinating undergraduate academic advising, supporting teaching effectiveness initiatives, and generating grant support for undergraduate programs. The Division is com-prised of six units including the Academic Support Program for Student Athletes,First Year Experience Program, Undergraduate Studies Tutorial Center, Univer-sity Cooperative Education Program, University Transition Program, and Univer-sity Undesignated Program.

Graduate School
Peele Hall
D. W. Stewart, Dean
M. F. King, Associate Dean
R. S. Sowell, Associate Dean
T. Melton, Interim Associate Dean
The Graduate School provides instruction and facilities for advanced study and researchin the fields of agriculture and life sciences, design, education and psychology, engineering,forest resources, humanities and social sciences, management, physical and mathematicalsciences, textiles, and veterinary medicine.The school is currently composed of more than 1,900 graduate faculty members withinthe ten colleges. Educated at major universities throughout the world and established bothin advanced teaching and research, these scholars guide the University’s graduate studentbody of some 4,200 men and women from all areas of the United States and about 90 othercountries.The faculty and students have available exceptional facilities including libraries, laboratories, modern equipment, and special research areas.For a list of graduate degrees offered at NCSU and details on programs and admissions,consult the Graduate Catalog.

293



Military Education and Training
The Department of Military Science (Army ROTC), the Department of AerospaceStudies (Air Force ROTC), and the Department of Naval Science (Naval ROTC) areseparate academic and administrative subdivisions of the institution. Students in theROTC programs will receive free elective credit for Aerospace Studies (AS), MilitaryScience (MS). or Naval Science (NS) courses up to the limit of free electives in theircurriculum.

DEPARTMENT OF MILITARY SCIENCE (ARMY ROTC)
Profrssor.’ Lieutenant Colonel W. T. Sabata
Ililrlululx Major P K. Riddel. Major S. H. Harrington Ill. Captain K P McMillan Captain K. Sanders. Captam M.yons
Mission. The mission of the Army ROTC Program is to train college men and women tobecome commissioned officers in sufficient numbers to meet Active Army, Reserve, andNational Guard requirements.Program of Instruction. The Army ROTC program consists of a voluntary six-semester hour Basic Course (freshmen and sophomore level) and a two-year AdvancedCourse (junior and senior level) which includes a six week camp in the summer prior to thesenior year.One may enter the Advanced Course without participating in the Basic Course by any ofthe following methods:SIMULTANEOUS MEMBERSHIP PROGRAM (SMP): Members of Reserve orNational Guard units may take advantage of this program and. if accepted, enroll directlyinto the Advanced Course. SMP participants will be assigned to a unit near NCSU or homefor part time monthly officer training and will receive the ROTC Advanced Course subsist-ence payment of $100 per month, plus approximately $120 per month for the one weekend ofReserve or Guard training. In addition, two weeks of Annual Training will be required forwhich the individual will receive full pay.PRIOR SERVICE: Service veterans are eligible for placement into the AdvancedCourse.BASIC SUMMER CAMP: Successful completion of the six week basic summer camp,held at Ft. Knox, Kentucky, is an alternative to the basic course.TRANSFER CREDIT: Students entering as transfer students from other institutionsmay receive credit for work completed at other Senior ROTC units.JUNIOR ROTC: Students who have participated in a Junior ROTC in high school mayreceive placement credit as determined by the Professor of Military Science.Eligibility: All full time freshmen and sophomores may enroll in any Military ScienceBasic Course offering without obligation to the Army. To be eligible for participation in theAdvanced Course. applicants must be in good academic standing and demonstrate satisfac—tory performance in the Basic Course. Additionally, applicants for commissioning must beable to be commissioned by their 30th birthday; however, an age waiver may be obtained aslong as the individual will be commissioned prior to his or her 34th birthday. A studentmust have a minimum of two years remaining as a full time student at either the under-graduate or graduate level.Professional Military Electives: There are seven Professional Military Electives whichmust be taken or an approval obtained of a waiver for them. These electives must becompleted or waived prior to commissioning.Delays for Graduate Study: Qualified ROTC graduates may delay their entry intoactive service in order to obtain advanced academic degrees. Fellowships for advancedacademic study are available to selected ROTC graduates, allowing up to two years ofgraduate study while receiving full pay 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 andtextbooks are available on a competitive basis to students who are strongly motivated and
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academically qualified. Students in the Advanced Course who are preparing for a commissioning receive a subsistence allowance of $100 per month (tax free) up to a maximum of$2000. All Advanced Course cadets are paid approximately one half the basic pay of asecond lieutenant, while attending the six-week Advanced Camp, plus travel allowances toand from camp.Service Opportunities: Scholarship recipients may serve four years active duty uponcommissioning or eight years in the United States Army Reserve or National Guard.Nonscholarship commissionees must serve three years on active duty or eight years withthe Army Reserve or National Guard. Service consists of one weekend drill per month andtwo weeks annual training.Program Features: Army ROTC classes are unique, offering instruction and a practi-cal, working knowledge of leadership. Students are challenged early in their ROTC train-ing to enable them to develop sound judgement, the desire to achieve, acceptance ofresponsibility, personal confidence, and to learn the principles of personnel management.The primary vehicle for this training during the academic year is Leadership Laboratory,where cadet officers and non-commissioned officers conduct instruction under the super—vision of the Military Science Department’s faculty. The intensive summer AdvancedCamp is extremely effective in developing one emotionally, mentally and physically. AllArmy ROTC training is focused on preparing the student to meet the challenges of tomorrow’s society, whether in a military or civilian career.Distinguished Military Students: The University names outstanding Army ROTCstudents as Distinguished Military Graduates.Uniforms: Uniforms for Army ROTC are provided by the federal government.
DEPARTMENT OF AEROSPACE STUDIES (AIR FORCE ROTC)
Professor: Colonel R. H. Haden
[mm/cram. Major F. P. Dunlap Jr. Captain R. lseman. Captain C. L. Casey
Program. There is a four-year and a two-year program that leads to a commission in theUnited States Air Force.The four year program allows freshmen to enroll in Aerospace Studies courses in thesame manner as other college courses for the first two years. Students take these courses asfree electives and incur no military obligation unless they are receiving an AFROTCscholarship. These first two years are called the General Military Course (GMC). The lasttwo years of AFROTC comprise the Professional Officer Course (POC). Non AFROTCsophomore students may compete with GMC cadets for a position in the POC and obtain acommission under the two-year program.The two-year program is available to those who do not take the first two years of Air ForceROTC. Interested students must contact the Professor of Aerospace Studies early in thefirst semester of their sophomore year. Accepted students will attend a six—week summerfield training encampment (two-year program) or a four week encampment (four-yearprogram) before entering their junior year and the POC.Students with a pilot allocation usually attend a flight instruction program during thesummer following their junior year. This training is very similar to that available forobtaining a private pilot’s license. Junior cadets may also apply for other special summervoluntary programs such as USAF Academy Freefall Parachute Training, British (RAF)Exchange Program, Army Airborne Training Program, Strategic Defense InitiativeR & D Program, and other specialized professional development programs related to thecadet’s future career area.Upon graduation and satisfactory completion of the POC, the student is commissioned asecond lieutenant in the USAF.Financial Aid. Air Force ROTC students are encouraged to apply for scholarships fortwo or three years. Scholarships pay for tuition, fees, books, and provide students $100 permonth during the academic year for miscellaneous expenses. Scholarships are awarded bythe Air Force based primarily on college academic achievement.Students in the GMC, other than scholarship students, receive no monetary allowance.All POC students receive the $100 per month during the academic year.
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Curriculum. The AFROTC educational program provides professional preparation forfuture Air Force officers. During the first two years, courses will focus on a detailed studyof the Air Force mission and organization, other military services, the evolution of Air-power concepts and doctrine, and the history ofAirpower employment. During the last twoyears, the focus will be on leadership and management and an in-depth examination ofNational Security, American defense strategy and policy, and the methods for managingconflict. Throughout all four years a progressive development of communicative skills isintegrated into each course. Officership is developed through leadership laboratory, tradi—tional military social functions, base orientation trips, and cadet-centered programs.Eligibility. There are no enrollment requirements for the GMC. To enter the FCCstudents must pass an Air Force Officer Qualifications Test, meet physical and academicrequirements, and be selected by the Professor of Aerospace Studies and Air Force ROTCheadquarters. In addition, students must complete their degree and the FCC before their30th birthday. Veterans may obtain a waiver ofmaximum nonflying age requirement up toage 35.Students desiring to enter the four-year program simply register for the freshmenAerospace Studies course. Other students should contact the ROTC office on campus inRoom 141 Reynolds Coliseum: or write to: Professor of Aerospace Studies, NCSU, Box 7308,Raleigh. North Carolina 27695-7308.Organization. The AFROTC unit is organized as a cadet wing staffed entirely by cadetsfor leadership development. They are assisted and advised by the instructors. Two collat—eral organizations, Arnold Air Society and Angel Flight support the wing organization aswell as the University.Uniforms. Uniforms are provided by the federal government.
NAVAL SCIENCE (NAVAL ROTC)
Professor: Captain R. B. Avery
:l\.\'0('l(lfl PrOfl \sur LCDR Walter Neboshynsky, Instructors Major Thomas L Cariker, Lieutenant Julie M. Johnson.Lieutenant Stephen Shinego

Mission. The purpose of the Naval ROTC Program is to provide a source of highlyqualified and motivated naval officers, both men and women, to serve on surface ships, inaircraft, in submarines, or in the Marine Corps.4-Year NROTC Program. There are basically two NROTC Programs leading to a commission as a Navy or Marine Officer upon graduation, the Scholarship Program and theCollege Program.Scholarship Program. The Scholarship Program leads to a commission in the Navy orMarine Corps. For students who receive a Navy/Marine Corps scholarship, the Navy willpay tuition and fees, buy books, supply uniforms, and pay $100 per month tax-free subsis-tence allowance to help defray the cost of normal board at the University. During thesummers between school years scholarship students will receive 4-6 weeks of at sea train-ing conducted on ships, submarines, and aircraft of the Navy’s first line force. Upongraduation and commissioning, scholarship students are obligated to serve a minimum offour years on active duty.College Program. For those students who are interested in a commission and do notdesire a scholarship, or for those who are seeking an opportunity to qualify for a scholarshipafter entering NCSU, the College Program is available. Selection for the College Programis made from students already enrolled at NCSU, with applications being accepted andconsidered by the staff of the NROTC unit. Students enrolled in the College Program areprovided uniforms and Naval Science textbooks. College Program students compete forselection to continue NROTC in Advanced Standing at the end of their sophomore year.Selection is based on academic and demonstrated professional performance. Those selectedfor Advanced Standing receive $100 per month subsistence allowance during the final twoyears of the program. College Program midshipmen receive a single summer trainingcruise between the junior and senior year. Except for administrative differences, nodistinction is made between the Scholarship and College Program midshipmen. The min—
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imum active duty commitment following graduation for a College Program student is threeyears.Students in the College Program are eligible to compete for scholarships at regularintervals. Most College Program students who have demonstrated above average academicand professional performance in the unit have received scholarships.Two-Year Programs. The Two-Year Programs offer an opportunity to participate inNROTC during the final two years of University study. Both Scholarship and CollegePrograms exist, offering the same advantages to the student having two years of collegeremaining as the respective four year programs. Applications for this program must becompleted by March 15 prior to the starting year. Upon selection, the candidate attends asix week training course at Newport, Rhode Island, during the summer between thesophomore and junior years so that he or she may receive instruction in the Naval Sciencesubjects normally covered in the first two years at the University. Participants in thistraining course receive uniforms, room and board, and officer candidate pay during theperiod and, upon satisfactory completion of training, enter the NROTC program as thirdyear students. The application process can be time consuming. In order to meet the March15 deadline, students are encouraged to contact the Department of Naval Science beforeDecember 1 of their sophomore year.The Marine Option. A limited number of quotas are available for students who wish toenter either of the NROTC Programs as Marine Officer candidates. For others who maydecide upon a Marine Corps commission after joining NROTC, selection for the MarineOption may be made in the sophomore year. A midshipman’s status as a Marine Option willresult in some modifications to the curriculum and the final summer training period.Curriculum. Due to the increasingly advanced technologies being employed by the Navyand Marine Corps, candidates for Navy Commissions are encouraged to select academicmajors 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 Naval Science courses are fully accredited, taken forfree elective credit and include Naval Orientation, Engineering, Weapons Systems. Navi-gation, Naval Operations, and Leadership and Management. Marine Option midshipmensubstitute Evolution of Warfare and Amphibious Warfare for selected courses. AdditionalUniversity courses may be required depending upon one’s major; however, all Navy optionscholarship midshipmen must complete one year of calculus and physics. In addition to thecourses taken for University credit, midshipmen will attend one leadership laboratoryperiod each week.Midshipmen Life. Academic excellence is emphasized throughout the NROTC Program with commensurate participation in the full range of campus extra curricularactivities. The NROTC unit is organized as a midshipmen battalion to facilitate leadershipdevelopment. The battalion is staffed entirely by midshipmen under the supervision of staffinstructors. Additionally, midshipmen have opportunities to examine all aspects of life inthe Navy and Marine Corps and gain leadership experience through field trips, summercruise, sail training, and social activities. Further information regarding application forand admission into the NC State Naval ROTC may be obtained on campus in Room 102Reynolds Coliseum or by writing to the Professor of Naval Science, Box 7310, NCSU,Raleigh, North Carolina 27695 7310 or by calling (919) 515-2757/6216.
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Music Department
Price Music Center
R. J. Toering. Dirictor of Music
Assistant [hru'tm‘s F. M. Hammond. J C Kramer M S. Lynch. R. B Petters. A E Sturgls. P. H. Vogel. E B WardArtist in R4 ‘e (Inn filled by a new appomlment each year
The Music Department at NCSU is committed to providing students with a broad basededucation that not only prepares students for a career but also supplies them with aestheticvalues that stimulate creative activities and enrich their personal lives. Through a varietyof musical experiences. the department seeks to help students develop their musicalinsight, improve their musical skills. and cultivate their ability to perceive and respond tothe beauty of music and the excitement it brings to life.Opportunities for direct student participation as performers include many instrumentaland choral organizations. which are described in more detail under “Student Activities."Membership in any musical organization is open to students with a disciplined interest inmusic. Auditions are scheduled during orientation activities. at the beginning of eachacademic semester, and by personal appointment with directors of particular musicalorganizations. For further information. please consult the Music Office.Academic credit as well as aesthetic appreciation are available through a large numberof courses. most of which may be taken to fulfill humanities elective requirements in anyundergraduate curriculum. Any of these courses may be taken as free electives. MusicDepartment courses are described in greater detail in the “Course Description” section ofthe catalog under the MUS course prefix.The department also serves as a cultural resource for the University community and thepublic at large through a variety of concerts presented by student musical organizations.departmental performers, and visiting artists. Concerts are open to all studentsfree of-charge.

Office of Research, Outreach,
and Extension
W. L. Klarman. Interim l'ice Chancellorfor Research. Outreach. and Ertension
S. L. Kirsch. Associate Vicc Chaneellorfor Outreach and Extension
C. G. Moreland. Interim Associate Vice Chancellorfor Research
The Vice Chancellor provides leadership for research. outreach and extension programsfor the entire University. The Office of Research. Outreach and Extension provides admin-istrative support and services. in technology transfer, grants and contracts, multi-disciplinary projects. lifelong education and professional development; promotes thetransfer and use of technology and new knowledge to ensure a better quality of life for thepeople of the State. the nation and the world in response to public needs and societalproblems.

DIVISION OF CONTINUING STUDIES
S. L. Kirsch, Associate Vice Chancellor for Outreach and Extension
Campus-wide coordination and communication for continuing education and distancelearning are provided through the Division of Continuing Studies. In carrying out theseresponsibilities. the division provides assistance in the identification of educational needsfor non-traditional students. professionals. business. industry. and governmental agencies.
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Through its numerous credit and non-credit programs and courses, the division facilitatesbringing together the educational needs of the people of North Carolina with the intellec-tual resources of the University. The division includes the following four units:

ADULT CREDIT PROGRAMS AND SUMMER SESSIONS
J. F. Cudd, Director
The Office of Adult Credit Programs registers and provides student services toUndergraduate Studies (UGS) and Post- Baccalaureate Studies (PBS) students whoenroll in the University’s regularly scheduled day and evening classes. These nondegree students may take any course offered by the University, provided they satisfyany required prerequisites and space is available. Late afternoon and evening coursesare offered primarily for the benefit of adults who are unable, because of time limita-tions, to attend day courses. Each semester, over 350 afternoon and evening courses areoffered in over 50 subject areas. Twelve undergraduate and twelve graduate degreesmay be completed by individuals enrolled solely in evening classes. Approximately4,000 UGS and PBS students enroll each semester.Using a variety of delivery systems, classes are offered across the state and throughoutthe United States. Methods include traditional, face-to-face instruction, as well ascourses offered by various telecommunication mechanisms including satellite delivery,videocassette, and cablevision. Total enrollment in off campus credit courses for 19911992 was 2,770.More than 30 courses in 17 subject areas are offered through the Independent Studies(correspondence) Program. Administration of the program is handled by the Office ofIndependent Studies of the Division of Extension and Continuing Education at UNCChapel Hill.
The Summer Sessions at NCSU offer an extensive educational program planned tomeet the varied needs and interests of approximately 15,000 students. Sixty-sevendepartments offer instruction in more than 800 courses, approximately 90% ofwhich areat the undergraduate level, Each of the University’s ten colleges and schools, with acombined faculty of more than 600, participates in the summer sessions. The scheduleincludes two “regular” five week sessions, a ten—week session, and a three-week institutefor adult and extension educators, as well as several dozen evening courses scheduled forthe convenience of working adults.Summer courses and special programs are designed for the new student, the under-graduate wanting to advance his or her academic standing at NCSU, the graduatedesiring to continue study and research during the summer months, and visiting students pursuing degrees at other institutions. Teachers who need to earn credit towardrenewal of teaching certificates or advanced degrees in education and persons in profes-sional fields who wish to keep abreast of new developments and trends also take advan-tage of NCSU’s summer programs.For information regarding summer activities write: Director of Summer Sessions,Box 7401, NCSU, Raleigh, North Carolina 27695 7401.

CONTINUING EDUCATION AND PROFESSIONALDEVELOPMENT
E. B. Marston, Director
Assistant Director A, S. Warren; Continuing Education Sprriales. C. Bacon, M. McKenZIe, B. Quick

In keeping with the land grant tradition of the University, the Office of ContinuingEducation and Professional Development offers education and training to all the people.Programs include: agriculture, communication, data processing, economics, education,engineering, forestry, management, the physical sciences, recreation, textiles, andveterinary medicine. Special efforts are made to meet the training needs of industry and
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government agencies. More than 500 courses are offered with registrations totallingover 25,000.The University awards Continuing Education Units to participants in qualifiedprograms. Continuing Education Units are part of a nationwide recording system toprovide a uniform measure of attainment in noncredit educational programs. One CEUis defined as “ten contact hours of participation in an organized continuing educationexperience under responsible sponsorship, capable direction and qualified instruction.”
INSTRUCTIONAL TELECOMMUNICATIONS
T. L. Russell, Diru'for

Selected credit courses, graduate and undergraduate, are delivered off campus toindividuals and groups by means of several different television technologies - cable,microwave (MCNC CONCERT), satellite and videocassette. Degrees and certificatesare available through one or more of these technologies. Depending on the televisiontechnology employed, courses. degrees, and certificates are available in the Raleigh/Wake County area while others are provided state—wide, nation wide, and even globally.NCSU colleges utilizing television to reach distant students include Agriculture andLife Sciences, Design, Education and Psychology, Engineering, Humanities and SocialSciences, Management, Physical and Mathematical Sciences, and Textiles.
ENCORE CENTER FOR LIFELONG ENRICHMENT
D. S. Jackson, Director
Encore, a member-supported program of lifelong enrichment for people over 50,develops and presents a variety of learning experiences: non credit courses, colloquia,special study trips, and a fitness program. The program was developed during the1990 91 fiscal year in response to the growth rate of third-age learners in the overallRaleigh-Wake County population. The integrity of Encore comes not only from theguidance of the Division of Continuing Studies but also from the older adults whoseneeds, interests, ideas, and experiences have given direction to Encore’s mission ofeducational stimulation, personal enhancement, and community service.

EMERGING ISSUES FORUM
B. Owen, Director
The Emerging Issues Forum provides an important arena for bringing together top-levelleaders from government, business, education, and the scientific community to discuss anddebate the most critical issues of our time, to question conventional wisdom, and to test newideas. The forum supports NCSU’s unique role in relation to major American industries byserving as a catalyst for framing questions and suggesting answers in the world arena ofeconomic and technological developments. The forum generates the kind of public policydebate that relates to jobs, opportunities, education, and quality of life and, at the sametime, the forum endorses as top national priorities the concepts of innovation andcompetitiveness.
CENTER FOR URBAN AFFAIRS AND COMMUNITY DEVELOPMENT
Y. S. Brannon, Director
The Center for Urban Affairs and Community Services brings the research, educational,and extension resources of NCSU to bear upon community problems associated withurbanization in North Carolina. In addition to providing direct services, such as appliedresearch, education, and technical assistance, to local and state governments in the areas ofsocial sciences, human services, policy analysis, and evaluation research, the center also: (1)provides experiential educational opportunities for graduate and undergraduate students
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and (2) develops and supports research opportunities for faculty and upper-level graduatestudents.The Center for Urban Affairs and Community Services coordinates its work with othermembers of the University of North Carolina’s Urban Studies programs through theUrban Studies Council. The council enables universities and other institutions across thestate to pool their efforts to encourage productivity and responsiveness of government andcommunity institutions.
JANE S. McKIMMON CENTER FOREXTENSION AND CONTINUING EDUCATION
J. R. Quick, General Manager
The Jane S. McKimmon Center serves as the premier adult education facility in NorthCarolina. It provides program support services in pleasant surroundings conducive to theinterchange of ideas and information. In the sixteen years since opening in June, 1976, thecenter’s sixteen conference rooms have been used for 16,725 educational meetings bring-ing a total of 1.14 million adults from all walks of life to our campus for participation in aneducation activity.

BIOTECHNOLOGY PROGRAM
M. A. Conkling, Director
The Biotechnology Program at NCSU includes some 70 faculty representing seventeenDepartments in the Colleges of Agriculture and Life Sciences, Engineering, ForestResources, Physical and Mathematical Sciences, and Veterinary Medicine. The Programadministers a Ph.D. minor in Biotechnology that may be taken by students who reside andconduct their research in one of the pa rticipating departments. To minor in Biotechnology,the student must complete at least six credit hours of biotechnology laboratory courses andmust conduct graduate research in the area of biotechnology. Research in biotechnology ismultidisciplinary encompassing three main areas: molecular biology, bioprocessingbioanalytical techniques, and in vitro cell culture.

SEA GRANT COLLEGE PROGRAM
B. J. Copeland, Director
The University of North Carolina Sea Grant College Program is a state/federal partnership program involving all campuses of the UNC system. A majority of its activities,however, are conducted at NCSU. Sea Grant combines the University’s expertise inresearch, extension, and education to focus on practical solutions to coastal problems.Graduate and undergraduate research opportunities rest with individual project directorson campus and with a special fellowship program administered by the program office.

WATER RESOURCES RESEARCH INSTITUTE
D. H. Moreau, Director
The Water Resources Research Institute is a unit of the University of North CarolinaSystem and is located on the campus of NCSU.The institute was established to promote a multi-disciplinary attack on water problems,to develop and support research in response to the needs of North Carolina, to encouragestrengthened educational programs in water resources, to coordinate research and educational programs dealing with water resources, and to provide a link between the state andfederal water resources agencies and related interests in the University.Research and educational activities are conducted through established departments andschools of the university system. All senior colleges and universities of North Carolina areeligible to participate in the institute’s research program.
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MATERIALS RESEARCH CENTER
R. F‘. Davis, Dirlctor
The Materials Research Center was established in 1984 at NCSU as an interdisciplinaryprogram involving persons representing the Departments of Chemistry, Electrical andComputer Engineering. Materials Engineering, and Physics. The principal thrust area ofthe center involves fundamental studies in the epitaxy of compound semiconductors. Thecenter serves as a focal point for this cooperative research. However. the experimentalefforts are conducted within the four departments noted above.

University Libraries
S. K. Nutter. Director
D. S. Keener. Associate Directorfor Administrative Services
S. S. Striedieck, Associate Dircctorfor Technical Sen-ices and Collection Management
C. L. Gilreath, Associate Director/”or Public Services
J. Y. Davis, Assistant Directorfor Planning and Research
J. E. Ulmschneider. Assistant Directorfor Library Systems
The NCSU Libraries consists of the D. H. Hill Library and five branch libraries. Itcontains more than 1.4 million volumes of books and bound journals, 800,000 federalgovernment publications, and more than 3 million microforms. The collections are particularly strong in the biological and physical sciences. engineering, agriculture, forestry.textiles, and architecture, with the arts, humanities, and social sciences also well represented. The Libraries regularly receives nearly 17,000 serials. Five special libraries theBurlington Textiles Library in the College of Textiles complex, the Harrye B. LyonsDesign Library in Brooks Hall, the Natural Resources Library in Jordan Hall, theVeterinary Medical Library in Veterinary Medical Building and the Learning Re-sources Library in Poe Hall serve the special needs oftheir respective school and colleges.The NCSU Libraries has been a depository for US. government publications since 1924and receives over 88 percent of these publications. Beginning in 1992 the Libraries wasdesignated a full depository for North Carolina government documents. The Libraries alsoreceives the microfiche research reports published by the Department of Energy, theNational Aeronautical and Space Administration (NASA), the Educational ResourcesInformation Center (ERIC), and the National Technical Information Service (NTIS).The online, computer-based author, title. and subject catalog permits rapid identificationof monographs and serials in the collections of the NCSU Libraries as well as those of DukeUniversity and UNC Chapel Hill. This resource sharing greatly enhances the researchcapabilities of the NCSU Libraries. This is made possible through the Libraries’ partici-pation in the Triangle Research Libraries Network (TRLN). An automated circulationsystem provides quick, easy check out of books by borrowers.A number of bibliographic and full text databases are available in CD ROM format forsearching by users at no charge. They cover fields such as engineering, agriculture,education, business. and patent literature. In addition, the Libraries provides staff-assistedsearching of hundreds of other online databases on a cost-recovery basis.Facilities and equipment are also available for both individual and group use of audio-visual media. The D. H. Hill Library’s theatre and group viewing rooms can be scheduledfor presentations. The library has a growing collection of video, audio, and multimediatitles for individual and class use, and films in the State Library’s film collection can beborrowed for academic use by faculty and students. The Media Center is also equipped withaudio and video equipment in carrels for group and individual viewing and listening.
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LEARNING RESOURCES LIBRARY
M. A. Link, Coordinator
C. A. Cranford, Assistant Coordinator
The Learning Resources Library, administered by the College of Education and Psychol-ogy, is located in 400 Poe Hall. The library maintains a collection of education materialswith particular emphasis on teaching methods, research, administration and psychologyand includes films, filmstrips, slides, audiotapes, video cassettes, videodiscs, simulationgames, and computer software. Audiovisual equipment is available for previewing mate-rials in the library. The library acquires textbooks adopted by the State Board of Educationfor secondary level subjects as well as other selected textbooks and reference materials. Themission of the library is to support programs in the College of Education and Psychology.Lending policies permit the use of certain materials by the larger campus community forinstructional and research purposes.

University Computing
C. W. Malstrom, Interim Associate Proz'ostfor Academic Computing Services
H. L. Buckmaster, Director, Administrative Computing Services
C. W. Malstrom, Director, Computing Center
The Computing Facilities at NCSU include a major mainframe installation and a largecollection of workstation and microcomputer resources, both in the central facilities of theComputing Center. and distributed on campus, serving the academic and administrativefunctions of NCSU. These components are interconnected by a comprehensive data communications network which connects to the Concert, Bitnet, Internet and usenet networks.NCSU is also a participant in the North Carolina Supercomputing Center, in the ResearchTriangle Park, which is on the Concert network and which has a CRAY Y-MP supercom-puter, a Convex C-2 mini-supercomputer, an IBM 3090 170J, and extensive visualizationfacilities.The major computers in the Computing Center are an IBM 3090 180J shared betweenacademic computing and administrative data processing and DEC VAX8700 computer foracademic use. The Computing Center also provides a large selection of central servicesincluding terminal facilities, consulting, user support from supercomputers to microcomputers, data communications, networked information services, and repair facilities formicrocomputers and terminals. The Computing Center is a Smart Node of the CornellNational Supercomputer Facility. The Computing Center has responsibility for severaldata communications networks including an optical fiber FDDI backbone. a broadbandcable system, a data switch, a video distribution switch, various other low, medium, andhigh speed communication media.All of these facilities, and other networked resources including the library on—line catalogand a campus information resource, can be reached via dial up lines and over the datacommunications networks provided on the campus. Access can be via data terminals and bypersonally owned microcomputers which are also used by themselves for word processing,scientific computation, etc.. The NCSU Bookstores provide an opportunity for students topurchase microcomputers and software at low academic prices.Additionally, many departments provide student access to networked microcomputersand workstations. Particularly notable is Project Eos in the College of Engineering, whichis integrating NCSU provided engineering computing workstations into undergraduateeducation.
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Research Triangle
The unique “Research Triangle" in North Carolina has captured national and international attention. It is comprised of the Research Triangle Park, a world renowned researchpark, and three major research universities. Because of this wealth of educational andresearch opportunities, the Triangle area contains the highest total of PhD. scientists andengineers per capita, in the nation. The Triangle universities - NCSU, the University ofNorth Carolina at Chapel Hill, and Duke University — have a subsidiary campus in theResearch Triangle Park the Research Triangle Institute. The Institute. which operates asa contract research organization, has an annual research revenue of approximately $112million.The Research Triangle Park, founded in 1959, now has more than 59 public and privateindustrial research facilities, situated on 6,800 acres ofland. Over 34,000 people work in thePark and over 30,000 additional jobs have been created outside the Park as a result of itsexistence. Organizations in the Park include such government facilities as the NationalHumanities Center, the National Institute of Environmental Health Sciences, the Environ-mental Protection Agency, and the National Center for Health Statistics. Private com-panies such as Glaxo Pharmaceuticals. Northern Telecom, and Reichhold Chemicals havetheir North American headquarters in the Park. Two major, state supported researchinitiatives in Microelectronics and Biotechnology are located in the Park and North Caro-lina’s Supercomputing Center is housed there as well. Faculty and graduate students fromthe universities work closely with many of the Park companies. Scientists and researchersfrom companies like Burroughs Wellcome, IBM, and Becton—Dickinson frequently holdadjunct appointments in one or another of the Triangle Universities,

Research Centers and Facilities
BIOLOGY FIELD LABORATORY
P. D. Doerr. Director
The Biology Field Laboratory is located six miles from the University campus andcomprises two small streams, a 20 acre pond, 50 acres of varied terrestrial habitats andseveral laboratory buildings. Three hundred and fifty adjacent acres of timberedwatershed managed by NCSU in cooperation with the State Forest Service are alsoavailable for similar uses. The facilities, used for laboratory and field instruction and forundergraduate. graduate, and faculty research, are particularly suited for use by advancedclasses in several biological science departments from the Colleges of Agriculture and LifeSciences and Forest Resources.
CENTER FOR ADVANCED ELECTRONIC MATERIALSPROCESSING (AEMP)
N. A. Masnari, Director
The Center for Advanced Electronic Materials Processing was established in 1988 as oneof the prestigious NSF Engineering Research Centers. The center’s program is interdisci-plinary and involves collaboration among chemists, physicists, materials scientists, andelectrical, chemical, computer, and mechanical engineers. The research focuses on thedevelopment of electronic materials processing technologies that will provide the capabil-ity of producing submicron electronic devices. The program emphasizes low-temperatureprocesses using plasma and thermal and optically assisted techniques as well as theautomation and control of those processes. It is a joint effort with researchers from theUniversity of North Carolina (Chapel Hill and Charlotte), Duke University, North CarolinaA&T State University, Research Triangle Institute, and Microelectronics Center of NorthCarolina (MCNC).
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CENTER FOR ASEPTIC PROCESSING AND PACKAGING STUDIES
K. R. Swartzel, Director
The Center for Aseptic Processing and Packaging Studies was established in October1987 to promote cooperative research between University and industrial researchers and tofurther scientific knowledge in areas of food and pharmaceutical aseptic processing andpackaging. The center is funded by the National Science Foundation. NCSU, and indus—trial members from food, pharmaceutical, and packaging industries. The objectives of thecenter are to support industrially relevant, fundamental research in aseptic processing andpackaging; to enhance product quality and improve efficiency; and to communicate infor-mation gained from basic research to industry for development and marketing.Students working on CAPPS projects will be exposed to industrial concerns and giventhe opportunity to work first—hand with industry in solving problems and making practicalapplication of their research. Present research is conducted in the Departments of FoodScience, Biological and Agricultural Engineering, and Chemical Engineering at NCSU.Cooperative research opportunities are also available at other universities.

CENTER FOR COMMUNICATIONS AND SIGNAL PROCESSING
G. Abbott, Director
A. A. Nilsson, Technical Director

In 1981, the National Science Foundation selected NCSU as a site for an industryuniversity cooperative research Center for Communications and Signal Processing(CCSP). As of June 1992, CCSP members include BellSouth Enterprises, Inc., EastmanKodak Co., General Electric Co., International Business Machines, JIEO, MCNC, USA-CECOM and USA-STRICOM. CCSP has achieved national and international recognitionas a center of excellence in communications and signal processing research. The objectivesof the center are to conduct basic and applied research that can lead to products andservices in the communications and signal processing fields and to strengthen industryuniversity relationships. In addition to providing useful research services to industrialparticipants, the center enhances the education of graduate students by providing themwith practical, relevant research topics and the means for carrying out their research.
CENTER FOR RESEARCH AND DEVELOPMENTIN MATHEMATICS AND SCIENCE EDUCATION
S. B. Berenson, Director
The center, one of ten centers in the North Carolina Mathematics and Science EducationNetwork, is the only research and development center in the network. Established withinthe Department of Mathematics and Science Education in 1984, the center conductsresearch and development activities for precollege students, preservice teachers, inserviceteachers, and University faculty. The center identifies areas of need in mathematics andscience education and forms partnerships with federal, state, local and private fundingagencies to work collaboratively to address the needs. Grants have been obtained from theNational Science Foundation, Office of Education. State Department of Public Instruction,Local Education Agencies, the Ford Foundation, and IBM to introduce changes thatincorporate technology and active learning into the mathematics and science curriculum,K-16. In addition, the center supports graduate students and provides them with opportunities to write grants and to design, conduct, and report on educational research.

CENTER FOR SOUND AND VIBRATION
R. T. Nage], Director
The Center for Sound and Vibration, established in 1969 and administered within theDepartment of Mechanical and Aerospace Engineering, comprises faculty pursuing the
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solution to a wide variety of vibration and acoustic problems occurring in machinery andaircraftdesign. Graduate programs exist at MS. and PhD. levels in such fields as noise andvibration control, structural acoustics, aeroacoustics, hearing conservation, computer-aided machinery design, architectural and musical acoustics, and acoustic signal process-ing. Outstanding experimental facilities, which include large anechoic and reverberantrooms and computer graphics equipment, are available. The center’s programs arefinanced largely by grants and contracts from industry and federal and state agencies.
ELECTRIC POWER RESEARCH CENTER
J. J. Grainger, Director, Electrical Area
P. J. Turinsky, Director, Nuclear Area
W. E. Vickery, Ereculive Director
The Electric Power Research Center, established in 1985 within the NCSU College ofEngineering, is supported via membership fees, enhancement grants, and normal researchcontracts by organizations from the various sectors of the electric utility and power indus-try, including national laboratories and private interests. The purpose of the center is tocollaborate in enhancing the excellence of a wide range of research and graduate-leveldegree programs in electric power systems from power generation to end usage. Thisprimary purpose is accomplished by supporting interested faculty and students’ involve-ment in basic and applied research directly relevant to the needs of the multifacetedelectric power industry. Motivation to work with the center derives from the close Univer-sity membership interaction, the leverage afforded members via pooled resources, and theenhanced professional and research opportunities provided to faculty and students inelectric power engineering.The current research program involves faculty from the Department of Nuclear Engineering and the Departmentof Electrical and Computer Engineering. However, the centerfacilitates access by all sectors ofthe electric power industry to the various resources of theUniversity.

ELECTRON MICROSCOPE FACILITIES
There are four electron microscope facilities at NCSU available to graduate students andfaculty for research purposes. The College of Agriculture and Life Sciences Center forElectron Microscopy is located in Gardner Hall, the Engineering Research MicroscopeFacility is in Burlington Engineering Labs and the Department of Wood and Paper ScienceElectron Microscopy Lab is in Biltmore Hall. The new SVM Electron Microscopy Labora-tory is located in the NCSU School of Veterinary Medicine at 4700 Hillsborough Street inRaleigh.

J. M. MacKenzie, Jr., Coordinator. CALS Centerfor Electron Microscopy
The CALS Center for Electron Microscopy has two transmission electron micro-scopes: a Philips 400T with STEM capabilities and equipped with a computer controlsystem and aJEOL 100S. There are also two scanning electron microscopes a Philips 505Tand a JEOL T300, both of which can be computer controlled. All four electron microscopesare used in teaching and/or research. The Center is fully equipped for a range of biologicalspecimen preparations, has two printing darkrooms, and offer complete service support inall areas of biological electron microscopy.Formal graduate level instruction is provided through the biological sciences curricu-lum in sample preparation, use of the electron microscopes, and production of electronmicrographs. Training in advanced techniques is provided on an individual basis.

P. E. Russell, Director, Engineering Analytical Instrumentation Facility
The Engineering Research Analytical Instrumentation Facility (AIF) providesNCSU faculty and students the best of the modern microanalysis instrumentation cur-
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rently available as well as trained specialists to assist with instrument operation andexperimental design. AIF is equipped with seven major research tools for the examinationof metallurgical, ceramic, electronic and other materials. A Scanning Auger Microprobe(JEOL JAMP—30) and a Secondary Ion Mass Spectrometer (Cameca IMS 3F) providesurface analytical capability. The scanning auger microprobe is capable of surface analysisof the top three atomic layers of a solid material with a lateral resolution of 50 to 100nanometers. In addition, the auger microprobe, equipped with an argon ion gun, providesin depth profiling analysis through thin films. The secondary ion mass spectrometer canperform elemental and isotope analysis to monolayer depths with part per million sensitivity and with lateral resolution of 1 micrometer. This system can also provide in depthprofiling analysis which is especially important for implanted semiconductor analysis.Three 200KV transmission electron microscopes (a Hitachi H-800 Scanning TransmissionElectron Microscope [ASTEM], a Topcon 002B high resolution Transmission ElectronMicroscope, a Topcon 002B Analytical Transmission Electron Microscope [ATEMD pro-vide spatial resolution down to 1.4A on suitably prepared samples. The high voltage EM’senable the researcher to examine thicker specimens. The ASTEM and ATEM are equippedwith energy dispersive X-Ray (EDX) systems. The X-Ray analytical capability is used inconjunction with high resolution imaging for qualitative and quantitative elemental analy-sis ofsmall amounts ofmaterial (down to cubic microns in bulk material and a few hundrednanometers in thin samples). The 002B ATEM is equipped with a low Z EDX systemcapable of light element detection down to beryllium. Two Scanning Electron Microscopes(a Hitachi S-530 and aJEOL6400FE) are also available and are both equipped with energydispersive X Ray (EDX) detectors. The 6400FE is a low voltage, high resolution fieldemission SEM capable of 15A resolution and is equipped with a light element EDX systemwhich can detect low Z elements down to boron. Finally, AIF is completely equipped forspecimen preparation and technical photography in the physical sciences.
E. A. Wheeler, Coordinator, WPS Microscopy Lab
The Department of Wood and Paper Science Microscopy Lab has equipment necessary for the preparation and study of specimens with light microscopy.

M. J. Dykstra, Director, CVMLaboratoryfor Advamed Electron and Light Optical Methods
The CVM Laboratory for Advanced Electron and Light Optical Methods (CVM-LAELOM) is a full-service facility providing clinical and research support for the CVM aswell as the full NCSU campus. The CVM-LAELOM houses a Philips 410LS transmissionelectron microscope and a JOEL JSM 35CF scanning electron microscope with all thenecessary support equipment for tissue preparation as well as extensive darkroom facilitiesfor the production of electron microscopy materials. The darkroom facility containsequipment for user-produced prints, 2 x 2 slides, 4 x 5 copy negatives. publication prints,posters, and film development. In addition, the CVM LAELOM offers the use of an epifluo-rescence Leitz Orthoplan compound light photomicroscope for bright field and fluores-cence light microscopy, a Wild macroscope, and an Olympus CUE-3 color morphometricanalysis system.The CVM-LAELOM has a formal instructional program for all the systems in place andprovides complete service support for all clients through its staff.

HIGHLANDS BIOLOGICAL STATION
R. C. Bruce, Director
As an institutional member of the Highlands Biological Foundation, Inc., NCSU helpssupport the Highlands Biological Station, an inland field station located 3,823 feet abovesea level in the heart of North Carolina’s southern Appalachians. The area has an extremelydiverse biota and the highest rainfall in the eastern United States.Facilities are available throughout the year for pre— and post-doctoral research in ecology, botany, zoology, soils and geology. Field—oriented research is supported by a laboratorybuilding with research rooms and cubicles, a well equipped library, and five cottages and a
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dining hall located on the edge of a six-acre lake. The station owns 16 acres surrounding thelake as well as several tracts of undisturbed forested land. Natural areas in the Nantahla,Pisgah, Sumter, and Chattahoochee National Forests are readily accessible from thestation. Research grants available through the station provide stipends for room, board,and research expenses.
INSTITUTE OF STATISTICS
D. L. Solomon, Director
The Institute of Statistics is composed of two sections, one at Raleigh and the other atChapel Hill. At NCSU, the institute provides extensive advisory services in experimentdesign, data management, data analysis, mathematical modeling and statistical computing to the University community and beyond. The institute has interaction with state andfederal agencies and with private industries.

INTEGRATED MANUFACTURING SYSTEMSENGINEERING INSTITUTE
C. F. Zorowski. Director
The Integrated Manufacturing Systems Engineering Institute was established at NCSUin 1984 to provide a multifaceted educational, research, and technology transfer initiativein manufacturing systems engineering. The objectives of this program are to educateengineers in the theory and practice of advanced design and manufacturing methods at themaster’s degree level; to conduct basic and applied research on topics related to contempor-ary manufacturing problems; and to engage in technology transfer to increase productivityand improve the quality of manufactured products.The central goals of the institute are to integrate computer aided processes into thedesign and control of manufacturing facilities enabling them to produce manufacturedgoods of improved quality at lowered cost. Through both internally and externally fundedresearch projects the institute helps solve generic manufacturing systems engineeringproblems and provides a vehicle for technology transfer.

MARS MISSION RESEARCH CENTER
F. R. DeJarnette. Director
The Mars Mission Research Center is one of nine University Space EngineeringResearch Centers established by NASA in 1988 to broaden the nation’s engineering capability to meet the critical needs of the civilian space program. The goal of the center is tofocus on educational and research technologies used in the design of spacecraft for roboticand human lunar Mars missions. It is a cooperative program involving faculty, under—graduate, and graduate students at NCSU and NC. A&T State University. The research isa cross~disciplined program involving (1) hypersonic aerodynamics and propulsion, (2)composite materials and fabrication, (3) light-weight structures, and (4) spacecraft con-trols. Students and faculty conduct part of their research at NASA Centers and participat—ing industries.

MICROELECTRONICS CENTER OF NORTH CAROLINA
A. Reisman, Consultant to the President and Professor in the Department ofElectricat andComputer Engineering
NCSU is a participating member of the Microelectronics Center of North Carolina(MCNC) which has been established to support the academic and research programs inmicroelectronics. Other participating institutions are the University of North Carolina atChapel Hill, Duke University, North Carolina Agricultural and Technical State Univer-sity, the Research Triangle Institute and the University of North Carolina at Charlotte.
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MCNC consists of a Semiconductor Research and Integrated Circuit Design and Fabri-cation Facility located at the Research Triangle Park near Raleigh. This facility is dedi-cated to the support of ULSI (Ultra Large-Scale Integration) microelectronics teachingand research programs at the participating institutions. Faculty and students at NCSUhave access to the use of MCNC facilities on sponsored research projects and for formalacademic courses including microelectronics design and fabrication laboratories. Areas ofinterest include system design, systems engineering, integrated circuit technology, semi-conductor materials and device physics. Departments at NCSU which are actively involvedin the program include Electrical and Computer Engineering, Computer Science, Physics,Chemistry, and Materials Engineering.
NORTH CAROLINA JAPAN CENTER
J. Sylvester, Jr., Director
The North Carolina Japan Center was established in 1980 at NCSU to strengthenacademic, scientific, economic, and cultural ties between Japan and North Carolina. Thecenter also helps conduct the formal exchange NCSU has with Nagoya University, a majornational scientific university in Japan.Under the North Carolina Japan Fellows program, 41 professors and staff have taken ayear ofJapanese language training and then worked in Japan for a halfyear with Japanesecolleagues in their specialty. They use their Japanese experience in their teaching andresearch, and they participate in the activities of the center and of the state in its relationswith Japan.The center offers introductory and advanced levels ofJapanese language for students andgives special seminars for businessmen and others interested in Japan. Public lectures aregiven on Japan by members of the staff and the Fellows. Various films dealing with modernJapan and North Carolina’s ties with Japan have been prepared for teacher training, publictelevision, and Japanese companies interested in investment in North Carolina. The centerhas raised an endowment in memory offormer Provost Harry Kelly and his contribution toUnited States Japan scientific ties. The funds are used for scholarships for NCSU studentsto take special intensive programs in the Japanese language. The center also works withAmerican companies selling to Japan and Japanese firms locating in North Carolina.

NUCLEAR SERVICES DIVISION
J. N. Weaver, Manager

Specialized nuclear service facilities are available to the University faculty, students,state and federal agencies, and industry. The purpose of these facilities is to further the useof nuclear energy in engineering research and in scientific and public service programs.The facilities include: a 1 megawatt steady-state, pool-type, research reactor (PULSTAR)with a variety of test facilities; a neutron activation analysis and radioisotope laboratoryequipped with two ND6700 Gamma Spectrometry Systems coupled to ten GeLi solid statedetectors, two LEPD detectors and two 5” Nal detectors; a prompt gamma facility; aneutron depth profile facility; a neutron radiography facility, a low level counting labora-tory equipped with liquid scintillation systems, radon systems, alpha spectrometry systemsand an oxidizer; intermediate.hot laboratories with hoods, junior caves and glove boxes;transuranic nuclear materials laboratory and computing and photographic rooms.The 50,000 square foot Burlington Engineering Laboratories complex houses theDepartment of Nuclear Engineering and the Department of Materials Science and Engi-neering with their associated offices and laboratories. All of the facilities including thereactor are on the NCSU campus.
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PESTICIDE RESIDUE RESEARCH LABORATORY
R. B. Leidy, Director
The Pesticide Residue Research Laboratory is a facility in the College ongriculture andLife Sciences devoted to research on pesticide residues in air, animals, plants, soils, waterand other entities of man’s environment. Although the laboratory is administered throughthe Department of Toxicology, it provides pesticide residue analyses for research projectsin all departments of the college.Not only does the laboratory perform interdepartmental residue research, but faculty inthe laboratory also conduct independent pesticide research on persistence and decomposi-tion of pesticides in air, soils and plants, absorption and translocation in plants, distributionin the environment, and contamination of streams, estuaries and ground water.

PLANT DISEASE AND INSECT CLINIC
R. K. Jones, Director
The Plant Disease and Insect Clinic (PDIC) provides a unique diagnostic and educationalservice to plant growers in North Carolina. It is an integral partofthe extension program inthe Plant Pathology and Entomology Departments. The FDIC receives approximately8000 problem samples each year. County Agents, Extension Specialists and growerssubmit samples from agricultural crops, forests, urban gardens, house plants, etc. Thisprovides an opportunity to observe and work with practical problems currently developingand causing damage.There are constant and increasingly rapid changes taking place in agricultural technology. These changes influence pest problems that require new types of assays and moresophisticated laboratory examinations. Plant problems must be correctly diagnosed andproper control strategies employed as quickly as possible for growers to minimize losses.The FDIC provides a vital link between the numerous highly specialized resources andfaculty members at NCSU and the practical plant problems in the field. New or unusualoutbreaks of plant diseases and insects can be quickly detected through the FDIC.

PRECISION ENGINEERING CENTER
Thomas A. Dow, Director
The Precision Engineering Center, established in 1982, is a multidisciplinary researchand graduate education program dedicated to providing new technology for high precisionmanufacturing. Current work involves the fabrication and assembly of optical systemsused in such products as cameras, copy machines, laser bar code scanners, and compactaudio discs. Progress in precision is largely due to improvements in the ability to measureand control using high speed digital computers. The Precision Engineering Centerattempts to integrate the measurement function into the manufacturing process. Skilledfaculty, combined with government and industry support, help the center develop newproducts technology that boost productivity and improve the manufacturing base of thecountry.

REPRODUCTIVE PHYSIOLOGY RESEARCH LABORATORY
L. S. Bull, Director
The Reproductive Physiology Research Laboratory, administered through the Department of Animal Science, conducts research on animals used in studies on reproduction.Facilities and equipment are available for surgery. in vitro growth of embryos, micro-manipulation and transfer of embryos between females. Recent emphasis has been onteaching and research in the area of mammalian biotechnology.

310



SOUTHEASTERN PLANT ENVIRONMENTLABORATORY—PHYTOTRON
R. J. Downs, Director
The Southeastern Plant Laboratory, commonly called a phytotron, is a laboratory espe-cially designed for research dealing with the response of biological organisms to theirenvironment. The high degree of control makes it possible to duplicate any climate fromtropical rain forests to arid desert.The NCSU unit concentrates on applied and basic research related to agriculturalproblems encountered in the southeastern United States. However, the ability to control allphases of the environment allows inclusion of research dealing with all aspects of plantsc1ence.The facilities are available to the resident research staff, participants in NCSU’s gradu—ate research program and to domestic and foreign visiting scientists.

TRIANGLE UNIVERSITIES NUCLEAR LABORATORY
N. R. Roberson, Director
TUNL is a laboratory for research in nuclear physics. Located on the campus of DukeUniversity in Durham, the laboratory is staffed and operated by faculty members andstudents from the physics departments of Duke University, the University of North Caro—lina at Chapel Hill, and NCSU. A variety of pure and applied research is performed, atlower energies with a small accelerator, and up to 17 MeV with a Tandem Van de Graaffaccelerator. Extensive supporting facilities are available: on—line computers, polarizedtargets, polarized and pulsed beams, and ultra—high beam energy resolution, There isextensive collaboration with the numerous domestic and foreign visiting scientists.

Institutional Advancement
J. P. McNeill, Vice Chancellor for Institutional Advancement
The Office of Institutional Advancement supports the University’s evolution as a teaching, research, and extension and public service institution by fostering communicationsbetween the University and its constituencies through the offices of Alumni Relations,University Relations, and University Development. Administrative service functions forInstitutional Advancement units are managed by the Office of Advancement Services.
ADVANCEMENT SERVICES
The Office of Advancement Services manages and supervises all Institutional Advancement administrative service functions so that the staff of Alumni Relations, UniversityDevelopment, and University Relations can focus on fundraising, programming, and pub—lic communication. These service functions include budget expenditures and procedures,financial analysis, computer data systems, gift processing, and donor relations activities.

ALUMNI RELATIONS
The Office of Alumni Relations provides services to the University’s alumni, involvesalumni in the University’s advancement as an educational institution, and provides alumniwith a forum to express their views on the University. The office maintains alumni records;communicates with alumni through various publications; organizes alumni activities suchas reunions, tours, and area meetings; and informs alumni of educational opportunities andother services available to them from their alma mater. The NCSU Alumni Association is anon-profit organization administered by the staff of the Office of Alumni Relations.

311



Students and parents are invited to visit the Office of Alumni Relations, located in theAlumni Memorial Building on Pullen Road, To inquire about programs ofservice, call (919)515 3375 or (800) NCS-ALUM; or write the NCSU Office of Alumni Relations, Box 7503,North Carolina State University, Raleigh, North Carolina 27695—7503.

UNIVERSITY DEVELOPMENT
The Office of University Development is the principal private fund-raising division of theUniversity and seeks financial contributions from individuals, foundations, and corporations to support University programs. Development activities are administered throughthe following private support organizations:

The Board of Trustees of the Endowment Fund of North Carolina StateUniversity
N.C. Agricultural Foundation, Inc.
N.C. Dairy Foundation, Inc.
N.C. Engineering Foundation, Inc.
N.C. Forestry Foundation, Inc.
N.C. Physical and Mathematical Sciences Foundation, Inc.
N.C. Textile Foundation, Inc.
N.C. Tobacco Foundation, Inc.
N.C. Veterinary Medical Foundation, Inc.
NC. 4—H Development Fund, Inc.
North Carolina State University Education Foundation, Inc.
North Carolina State University Foundation, Inc.
North Carolina State University Humanities Foundation, Inc.
North Carolina State University Parents’ Association
North Carolina State University School of Design Foundation, Inc.
The Pulp and Paper Foundation, Inc.

UNIVERSITY RELATIONS
The Office of University Relations conveys the character and excellence of the Universityto its external and internal constituencies on behalf of the Chancellor. the Administration,and the Faculty; coordinates and supports the communications and marketing efforts of theColleges, Schools, and Administrative Divisions: and ensures that the electronic and printmedia have access to complete and accurate information about the University. UniversityRelations includes the Office of Information Services and the Office of Broadcast Services.
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COURSE DESCRIPTIONS
The course descriptions are arranged first in alphabetical order according to courseprefix reflecting the department or discipline of the 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: numbers100-299 are courses intended primarily for freshmen and sophomores; numbers 300 499are courses intended primarily for juniors and seniors; numbers 490 498 are seminar,project. or special topics courses; number 499 is for undergraduate research.This section contains all undergraduate courses, 100-level through 400 level, approvedfor the 1993 Spring Semester. It also contains selected 500-level graduate courses which areavailable to advanced undergraduates who have the required prerequisites. It does notcontain any GOO-level courses which are available to graduate students only. For a completelisting of 500— and GOO-level courses, see the Graduate Catalog.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 astudent is expected to have completed successfully prior to enrolling in a course. Corequi-sites are courses which should be taken concurrently by students who have not previouslycompleted the corequisites. Prerequisites and corequisites for a given course may bewaived by the instructor of the course or section. It is the student’s responsibility to satisfyprerequisites. or obtain from the instructor written waiver of prerequisites, for any coursein which he or she may enroll. Failure to satisfy prerequisites may result in removal fromenrollment in the course. Consent of the department is required for all practicum andindividual special topics or special problems courses as well as internships and thesis ordissertation research. Some courses also have restrictive statements, such as “Credit inboth MA 141 and MA 131 is not allowed.” Restrictive statements for a given course may bewaived only by a college dean.An example of credit information is: 4(3-2) F. S, Sum. The 4 indicates the number ofsemester hours credit awarded for satisfactory completion of the course. The (3 2) normallyindicates that the course meets for three hours of lecture or seminar each week and for twohours of laboratory, problem, or studio work each week. Some courses are offered forvariable credit, and a listing of 1 6 indicates that from one to six semester hours of creditmay be earned as arranged by the department offering the course.Offering information is shown as F, S, Sum, Alt. yrs. F indicates that the course isnormally offered in the Fall Semester, S indicates the Spring Semester, and Sum. indicatesthe Summer Sessions. Alt. yrs. indicates the course is normally offered in alternate years.The absence of offering information indicates that there is no fixed pattern, and studentsshould check with the department concerning when a particular course will be offered.Other abbreviations used in the course descriptions are: CI, consent of instructorrequired; grad, graduate; undergrad, undergraduate; sr., senior;jr., junior: soph., sophomore: fr., freshman; lab., laboratory; lect., lecture; and sem., seminar.

CONTENTS
AC Agricultural Communications BCH BiochemistryACC Accounting BMA BiomathematicsALS Agriculture and Life BO BotanySciences BS Biological SciencesANS Animal Science BUS Business ManagementANT Anthropology CE Civil EngineeringARC Architecture CFR Forest ResourcesARE Agricultural and Resource CH ChemistryEconomics CHE Chemical EngineeringART STUDIES CL Comparative LiteratureAS Aerospace Studies COM CommunicationBAE Biological and CS Crop ScienceAgricultural Engineering CSC Computer Science

325



DANDFDNEEAC
ECECGECECDECE
ECIEDELP
EMS
ENGENTEOEFL
FLC
FLE
FLF
FLG
FLH
FLI
ELI
ELK
FLP
FLR
FLS
FORFSFW
GCGDGEO
GRK
HAHIHS
326
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HSS Humanities and SocialSciencesID Industrial DesignIE Industrial EngineeringLAR Landscape ArchitectureLAT Latin Language andLiteratureMA MathematicsMAE Mechanical and AerospaceEngineeringMAT Materials Science andEngineeringMB MicrobiologyMDS Multidisciplinary StudiesMEA Marine, Earth, andAtmospheric SciencesMS Military ScienceMUS MusicNE Nuclear EngineeringNS Naval ScienceNTR NutritionOR Operations ResearchPA Public AdministrationPE Physical EducationPEH Physical Education—HealthStudiesPHI PhilosophyPHY PhysiologyPMS Physical and MathematicalSciencesPO Poultry SciencePP Plant PathologyPRT Parks, Recreation, andTourism ManagementPS Political SciencePSY PsychologyPY PhysicsREL ReligionSOC SociologySSC Soil ScienceST StatisticsSW Social WorkT TextilesTAM Textile and ApparelManagementTC Textile ChemistryTE Textile EngineeringTED Technology EducationTES Textile Engineering andScience (see TMS—Graduate)TMS Textile Materials ScienceTOX ToxicologyTS Textile ScienceTT Textile TechnologyVMFVMS Veterinary MedicineWPS Wood and Paper Science20 Zoology



AGNCUUHMALCOMMUMCAWONS
AC 311 Communication Methods and Media. Preq: ENG 112. 3(3-0) F. Foundationalframeworks of agricultural communications. The technologies of communication and thesystematic approach to the development of communication materials. Development ofapplied skills in the areas of design, production, evaluation. and dissemination of information unique to the agriculturist. BOSTICK
AC 470 Agricultural Communications. Preq: AC 311. Senior Standing. 3(3 0) S. Theory, research and structure of informational techniques and delivery systems designed forAgricultural Communications producers and consumers. A study of the traditional tocurrent needs and ramifications. BOSTICK
AC (FW) 485 Natural Resources Advocacy. Preq: ENG 321. 3(2-3) S. Analysis ofnatural resources problems as they affect management agencies and user groups. Development of professional attitudes, policies, and skills needed for the management of sensitivenatural resource issues through application of techniques in the field. Student presentations, demonstrations and development of natural resource planning models that integratebiological skills with management alternatives and are critiqued by resource field staff.
Selected 500-level Courses Open to Advanced Undergraduates
AC 590 Special Topics in Agricultural Communications. Preq: Sr. or grad. standing.6.
ACCOUNNNG
ACC 100 Introduction to Accourting Profession 1(1 0) F. Introduction to accountingprofession and career opportunities.
ACC 200 Computerized Accounting Applications 1(0-2) F',S. Computers in account-ing: operating systems, word processing. spreadsheets. and general ledger accountingsystems. The accounting cycle with a computerized accounting practice set. Usesmicrocomputers.
ACC 210 Accounting IConcepts of Financial Reporting. Credit may not be reeez'lvedforboth ACC 210 and 280 or 260. 3(3-0) F.S,Sum. Financial reporting concepts, the information generating process, income measurement, resource valuation, corporate equity measurement, reporting practices, and the interpretation and analysis of financial statements.Basic accounting principles and concepts, the accounting cycle, purchase and sale transactions, internal controls dealing with cash, receivables and payables, inventories, andplant and equipment considerations.
ACC 220 Accounting II—An Introduction to Managerial Accounting. Preq: ACC210. Credit may not be receivedfor both A CC 220 and 280 and 261. 3(3—0) F, S,Smn. Analysisof accounting data that are useful in managerial decision making and in the control andevaluation of the decisions made within business organizations. An introduction to basicmodels, financial statement analysis, cost behavior analysis and cost control procedures.
ACC 280 Managerial Accounting. Credit may not be received for both ACC .480 andACC210, or 220. 3(3-0) F',S. Principles underlying financial reporting. Analysis ofcost andother quantitative data for managerial decision making. Focus on uses of accountinginformation. FERRARO, JOHNSON
ACC 300 The Accounting Profession. 1(2 0) SPreq: Students must enroll during the andsemester ofjum'or year. Integration of work values, career interests, and skills with organi—zations and career paths related to accounting. Ethics, certification, continuing education,and research. Minimal fee assessed to cover cost of career test administered during course.BROOKS
ACC 310 Intermediate Financial Accounting I. Preq: ACC 210 with grade of C orbetter;ACC200; Coreq:ACC 220. Credit may not be rcceiredforbothACCJIO and .260 J(J (1)F,S,Sum. Conceptual framework of financial accounting and application of professional
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standards. Measurement and reporting issues related to cash. accounts receivable inven—tories. operating assets. and intangible’s.BARTLEY. BRANSON. COMSTROCK. GRIFFIN. MARSH
ACC 311 Intermediate Financial Accounting II. Preq: ACC 310 with CL grade ofC orbi”! r. Credit may not (M n (‘( ice (I for both ACC 311 and 361. 5(3 0) F.S.Sum. Theory andprofessional standards for analyzing and reporting enterprise liabilities and equities.Valuation of liabilities. contingencies. stock transactions. and dividends. Measurementandreporting issues related to dilutive securities. leases. and pensions.FRAZIER. GRIFFIN. ROCKNESS
ACC 312 Intermediate Financial Accounting III. PrequCCJII with a grade ofCorbtflt r. ('rtrlit may not b( waived for both ACC JIZ. ACC 410 or 401. 3(3 0) F.S.Sum.Complex income measurement and disclosure issues. Valuation and reporting problemspertaining to intercorporate investments, specialized revenue recognition. income taxallocation. accounting changes and cash flow analysis. Fund accounting for governmentalunits and nonprofit organizations. BARTLEY. COX. FRAZIER
ACC 320 Managerial Uses of Cost Data. Preq:ACC 220 with grade Cor better. Creditmay not In m'cirutforboth ACCJJU and 262. 3(3 0) F.S.Sum. Managerial uses ofcostdatain planning. controlling. and evaluating organizational activities and in making businessdecisions. Budgeting. cost behavior. product costing and pricing. and an introduction toproduction cost. CHEN. RODGERS. WILLIAMS. ZUCKERMAN
ACC 330 An Introduction To Income Taxation. Preqs.~ ACC 210 and EC 201. Creditmay not In l‘t’t‘é in d for both ACC .330 and 364. 3(3-0) F.S. Principles and procedures ofindividual and business entity income taxation. Basic definitional tax concepts of incomededuction. credit. and gain or loss. Tax research methodology and tax planning techniques.CARRAWAY. KRAWCZYK. McCLENNY. MESSERE. PEACE. SAWYERS
ACC 408 Commercial Law for Accountants. Preq: BUS 3073M 0) S. The principles ofthe Uniform Commercial Code applicable to the practice of public accounting. Emphasison sales. commercial paper. bankruptcy. corporations. and accountant’s legal liability.
ACC 420 Production Cost Analyis and Control. Preq:ACC .320 and EB .350. Credit maynot ht rt a ired for both ACC 420 and 362. 3(3 0) ES. Managerial reporting practices forproducing activities. development and use of cost standards and budgets. and cost mea—surement of productive inputs for units of productive outputs. Managerial use of cost datain analyzing. planning. and controlling business activity. Consideration of informationsystems and internal controls. ZUCKERMAN
ACC 430 Advanced Income Tax. Preqs: ACC 310. 0’30. Credit may not be receivedforboth A CC 43!) and 465. 3(3 0). Federal income tax treatment of corporations: partnerships:estates: trusts; and profit and loss distributions to shareholders. partners. and beneficiaries. Introduction to wealth transfer taxes and family planning. MESSERE. PEACE
ACC 440 Accounting Information Systems. Preqs:ACC 200. ACC310. ACC 320. CSC200. Crcditcannot be receivedforbot/z ACC 31.0 and 440. 3(2 2). Systems concepts. includingthe theory. principles. and controls inherent in accounting systems analysis. design. anddevelopment. Subsystems of the total accounting system including sales receivable. purchases payable. cash receipts. cash disbursements. payroll. inventory. and productionsubsystems. Uses microcomputers. GRIFFIN
ACC 450 Auditing Financial Information. Preq: ACC .311. BUS (ST) 350. Credit maynot bt rcceircd for both ACC .450 and 466. 3(3 0)S. Objectives. procedures. practices andtheory of the examination of financial information; the professional standards and ethicalcodes of the public accounting profession; features of internal control and EDP systems andother professional topics including overview of internal and operational auditing and SECrequirements: extensive use of professional literature and authoritative pronouncements.BUCKLESS. SKENDER
ACC 451 Advanced Auditing Topics. Preq: ACC .450. 3(3 0). Advanced coverage offinancial auditing topics.
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ACC 460 Advanced Financial Reporting. Preq.'ACC 311. 3(3 0). Accounting for corpo-rate mergers and acquisitions. consolidated financial statements, partnerships, businessreorganizations and liquidations. Multinational accounting. segment and interim reporting. and SEC disclosure requirements. ROCKNESS. SKENDER
ACC 470 Accounting Theory. Preq:ACC 312 (.410). Credit may not be receivedfor bothACC 470 and 489. 3(3 0). Major concepts, problem areas and trends in accounting thoughtand practice, including a review of the most prominent controversies in current publica-tions and the most recent relevant pronouncements of professional institutions.FRAZIER. WILLIAMS
ACC 480 Accelerated Survey of Financial and Management Accounting. Creditmay not be received for both ACC 480 and ACC 220. 280 or .469. Intended for graduatestudents and advanced undergraduates not in Economics and Business. 3(3-0) F. Acceler—ated survey of basic concepts underlying accounting in profit oriented firms: data mea-surement, summarization and reporting practices as a background for use of accountinginformation: content of published financial statements: and uses of accounting for management decisions in product costing. budgeting. and operations.FRAZIER. ROCKNESS
ACC 490 Senior Seminar in Accounting. Enrollment in this course is restricted toaccounting majors in theirfinal semester ofstudy. PBS students admitted by permission ofdepartment head. 3(3 0) S. Integration of financial. managerial. tax. and governmentalaccounting. Application of appropriate accounting methods to problem resolution.SKENDER
ACC 495 Special Topics in Accounting. Preq: Consent ofInstructor. 6. Presentation ofmaterial not normally available in regular course offerings. or offering of new courses on atrial basis.
ACC 498 Independent Study in Accounting. 1-6. F,S,Sum. Detailed investigation oftopics of particular interest to advanced undergraduates under faculty direction on atutorial basis. Credits and content determined by faculty member in consultation with theDepartment Head.
Selected 500-Level Course Open to Advanced Undergraduates
ACC 520 Advanced Management Accounting. Preqs: ACC 480. BUS(ST) 350 and EC501. 3(3 0) S.

AGRICULTURE AND LIFE SCIENCES
ALS 103 Introductory Topics in the Agricultural and Life Sciences. [(1 0) ES. Notopen to seniors. Introduction to scope and objectives of University education. Emphasis onsciences, particularly as related to biology and agriculture. Guest lectures, departmentalprograms and career opportunities. ESBENSHADE
ALS 110 Agriculture and Life Sciences Scholars Forum. Preq: Enrollment limited toparticipants in the Agriculture and Life Sciences Scholars Program. 0(2 0) F. Interdiscipli—nary seminar series with presentations by distinguished faculty members and expertsdrawn from technical. academic, business and government communities. Discussions ofmajor public issues and topics of contemporary concern. GRANT
ALS 299 Agriculture and Life Sciences Honors Seminar. Enrollment by invitationforsophomores orjuniors in CALS with GPA 3.25 or higher. 2(2~()) S. A seminar discussionhonors course with emphasis on the scientific method; exposure to library. laboratory andfield research strategies and teaching techniques; acquaintance with training and careeropportunities in the agricultural and life sciences; participation in two—day. off<campusCALS Honors Retreat. GRANT
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ALS (H88) 490 International Seminar. Preq: Junior standing. 1(Jv0) S. Cultural, eco-nomic and social aspects ofdeveloping countries, focusing on factors involved in change andthe process of development. GROVE
ALS 495 Special Topics in Agriculture and Life Sciences. 1 .3 F,S,Sum. Offered asneeded to present material not normally available in regular departmental course offeringsor for offering of new courses on a trial basis. OBLINGER
ALS 498 Honors Research or Teaching 1. Preqs: ALS 299 GPA 3.25 or higher.maximum ofh’ (‘retlitsforALS 49X & ALSAQQ combined. 1-3 F.S, Sum. Honors research orteaching for students in Agriculture and Life Sciences. First of a two-course sequence.Identification of a project and development of a proposal; literature search, planning, andwork initiation. GRANT
ALS 499 Honors Research or Teaching 11. Preq: ALS 498 &- GPA 3.25 or higher.ma .rim u m of b’ cred itsforALS 498 and ALS 499 combined. 2—1, F.S,Sum. Honors research orteaching for students in Agriculture and Life Sciences. Completion of work initiated inALS 498. Analysis of results. Preparation and presentation of written and oral reports.GRANT
ANIMAL SCIENCE
ANS 100 Perspectives in Animal Science. 1(1<0) F. Discussion of current status ofanimal agriculture, extension and research. Career opportunities and qualifications foremployment in animal agriculture and related fields. CORNWELL
ANS 130 Anatomy and Physiology of Domestic Animals. Preq: BS 100. Coreq: BS 100.4(3 2) S. Concepts relating mammalian structure and function with emphasis on livestockspecies. Fundamentals of neuromuscular activity, digestion, absorption and metabolism aswell as regulation of homeostasis relevant to production of milk, wool, and muscle growthefficiency. ALSTON MILLS
ANS 200 Introduction to Animal Science. 3(2 2) ES. The fundamental principles ofanimal production. The importance of livestock and livestock products in the human dietand in the economy. RAKES
ANS 201 Techniques of Animal Care. Preq: ANS 200 or 230. 2(0-4) S. A laboratorycourse in the applied management of beef cattle, dairy cattle, swine and sheep withparticipatory assignments of common techniques utilized in animal production.DAVENPORT, RAKES
ANS 202 Techniques of Horse Care. Preq: ANS 200 or 230. 2(0 4) F. A laboratorycourse providing students opportunities to learn applied management skills required inhorse production. Participatory assignments of common techniques utilized in horse pro-duction will be emphasized. BARNETT
ANS 210 Microcomputers in Animal Production. 2(1-2) F,S. Use of microcomputersto better understand animal production and management concepts. Word processing,spreadsheets, data base management and specialized accounting and planning programs.CARUOLO, WILK
ANS 220 Reproduction, Lactation and Behavior of Domestic Animals. Preq: ANS130. 4(3—3) F. Biological processes in reproduction, lactation and behavior with emphasis ondomestic animals. Environmental and genetic factors that affect these processes. Identification, evaluation and solutions for problems in these physiological areas. ARMSTRONG
ANS 230 Genetics, Nutrition and Growth of Domestic Animals. Preq:ANS 220. 4(3—2)S. Principles of genetics, nutrition and growth in domestic animals. Relationship of suchprinciples to efficient animal production. EISEMANN
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ANS 250 Applied Animal Nutrition. Preq: ANS 230 0r ANS 200. 3(2-2) S. Appliednutrition of livestock and poultry. Classification, harvesting, processing and use of feed-stuffs. Formulation of rations to meet nutritional requirements.
ANS 300 Animal Production Field Study Trip. 1(0 2) ES. Animal agriculture andrelated agribusiness in North Carolina. Three-day field trip with fee required.DAVENPORT
ANS (FS, NTR) 301 Introduction to Human Nutrition. Preq: Sophomore standing.Food science majors may use as afree elective only. 3(3—0) F,S. Functions, dietary sourcesand deficiencies of essential nutrients in humans; a balanced diet; role of nutrients in heartdisease, cancer, hypertension. osteoporosis: weight control and eating disorders; vegetarianism; food safety; dietary supplements; government regulation of food supply; foodquackery. ASH
ANS 303 Principles of Equine Evaluation. 2(1-3) S. Conformation as it relates to thefunction, performance and soundness of the horse. Breed standards, rules and regulationspertaining to evaluation, selection and performance. One or two overnight field trips arerequired. BARNETT
ANS 308 Advanced Livestock Judging. May be repeated three times with one creditforeach category oflivestoclc covered. Intensive practice in judging market and purebred meatanimals. dairy cattle. or horses. Extensive field trips. Some student expense.
ANS 310 Basic Horse Husbandry. Cannot substitutefor ANS 1,10 in fulfilling departmental requirements. 3(2 .2) F. Basic principles of horse husbandry; origin, breeds andfunctions of horses; basics of feeding, breeding, behavior, disease prevention and manage-ment. Field trips. CORNWELL
ANS (FS, P0) 322 Muscle Foods and Eggs. Preq: BS 100. 3(2 3) F. Processing andpreserving fresh poultry, red meats, seafoods, and eggs. Ante and post-mortem events asthey affect quality, yield and compositional characteristics of muscle tissues. BALL
ANS (FS) 324 Milk and Dairy Products. Preq: BS 100. 2(2—0) F. Composition of milkand dairy products. federal standards, raw milk procurement, cleaning and sanitizing andquality attributes. HANSEN
ANS 340 Selection of Domestic Animals. Prcq: ANS 2.30, ANS 210. 3(2 3) F. Modernevaluation and selection procedures for domestic animals; selection goals, estimation ofbreeding values and performance testing; their impact on genetic changes. ROBINSON
ANS 402 Beef Cattle Management. Preq:ANS 230 orANS 200. 3(2-3) S. Principles andpractices of production, management and marketing of beef cattle. Modern managementpractices, emphasizing the application of principles of genetics. nutrition, reproductionand animal health. HARVEY
ANS 403 Swine Management. Preq: ANS 230 or ANS 200. 3(2 .3) F. The economic,nutritional, genetic, physiological and managerial factors affecting the operation of mod-ern swine enterprises. Practices for the commercial producer emphasized. Laboratorytrips required. FLOWERS
ANS 404 Dairy Cattle Management. Preq: ANS 230 or ANS 200. 3(2—3) S. The man-agement of economic, nutritional, genetic, and physiological factors that influence theoperation of a dairy enterprise. RAKES
ANS 406 Sheep Management. Preq; ANS 2.30 or ANS 200. S. Alt. yrs. The economic,genetic, nutritional, physiological and managerial factors affecting the operation of themodern sheep enterprise. POND
ANS 410 Equine Management. Preq: ANS 230 or ANS 200. 3(2 2) S. Equine anatomy,physiology, nutrition, genetics and health. Laboratory emphasis on reproductive management, breeding, problem solving, and management skills. Field trips required.CORNWELL
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ANS412 AppliedAnimalBreedingsmdentsmayelecttotake1,43,0r40fANS412A,H. C, or 1). 1 l, S. Breeding methods for improvement of specific classes of livestockpresented asaseriesofmini courses.ANS412A,Applied BeefCattle Breeding; ANS 412B,Applied Dairy Cattle Breeding; ANS 412C, Applied Swine Breeding; ANS 412D,Geneticsand Breeding Selected Topics.
ANS (NTR, PO) 415 Comparative Nutrition. Preqs: CH 220 or both 221 and 22.3. 3(3—0)F. Principles of nutrition, including the classification of nutrients and the nutrientrequirements of and species for health, growth, maintenance and productive functions.DONALDSON
ANS (NTR) 419 Human Nutrition in Health and Disease. Preqs: BCH451, NTR415 orFS 400. .1“ U) S. (See NTR Nutrition.) ASH
ANS 490 Seminarin Animal Science. 2(2 0) F. Reading, evaluating, summarizing andpresenting scientific information pertinent to animal science and production in animalgenetics, nutrition and physiology. Personal resume and job inquiry letter writing andemployment interviewing.
ANS 492 External Learning Experience. Preq: Sophomore standing. 1—6 F,S. A learn-ing experience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer, the departmental teaching coordinator and the academic dean priorto the experience.
ANS 493 Special Problems in Animal Science. Preq: Sophomore standing. 1-6 F,S. Alearning experience in agriculture and life sciences within an academic framework thatutilizes departmental campus facilities and resources (Arrangements must be initiated bystudent and approved by a faculty adviser and the departmental teaching coordinator).
ANS 495 Special Topics in Animal Science. 1 J F, S, Sum. Offered as needed to presentmaterial not normally available in regular course offerings or for offering ofnew courses ona trial basis.
Selected 500—Level Courses Open To Advanced Undergraduates
ANS 500 Advanced Ruminant Nutrition. Preq: ANS 250 or ANS 415. 3(3 0) Alt. Sum.
ANS (PHY) 502 Reproductive Physiology of Vertebrates. Preq: ZO 421. 3(3 0) S.
ANS (GN) 508 Genetics of Animal Improvement. Preqs: GN411, ST 511. 3(3 0) S.
ANS 510 Advanced Livestock Management. Preq:ANSZ;02 orANSwS orANSwt or410. JU 0) S.
ANS (NTR) 516 Quantitative Nutrition. Preq: BCH 451 or NTR (ANS) 415 or NTR(ANS) 419 or F8 .400. 3(1 6) S.
ANS 520 Tropical Livestock Production. Preq.‘ Sir hours ofANS at 40049191. 3(3-0) F.
ANS (NTR) 540 Ruminant Physiology and Metabolism. Preqs: BCH 451 or 551, Z0.421. 3(3 0) F. Alt. yrs.
ANS (PHY) 580 Mammalian Endocrine Physiology. Preqs: BCH451, ZO 421. 3(3 0).
ANS 590 Topical Problems in Animal Science. Marimum 6 ES.

332



ANTHROPOLOGY
(Also see SOC Sociology: SW Social Work.)
ANT 251 Physical Anthropology. 3(3 0) F,S,Szmz. Introduction to the study of humanevolution. Topics include the processes of evolution, human variation and race, behaviorand morphology of nonhuman primates. and the fossil record. Emphasis is placed on thestudy of human biosocial adaptation, past and present, and on humans as culture bearingprimates.
ANT 252 Cultural Anthropology. 3(3-0) F,S,Sum. Comparative study of contemporaryhuman culture, social institutions and processes that influence behavior. The range ofhuman cultural variation shown throughout the world. including the student’s own culturesystem.
ANT 253 Introduction to Prehistory. 3(3 0) F,S,Sum. World wide survey of origins ofhuman society. technology and culture in Old Stone Age, and origins of agriculture, cities,and civilizations of the Bronze and Iron Age in Europe, Asia, Africa, and pre ColumbianMiddle and South America.
ANT 254 Language and Culture. 3(3 0) ES. Focuses on the relationship among aspectsof human language and between aspects of language and culture. Surveys such topics as:descriptive and comparative linguistics, structuralism, language and thought, sociolinguistics, bilingualism, culture change and linguistic change.
ANT (SOC) 261 Technology in Society and Culture. 3(9’ 0) ES. Processes ofsocial andcultural change with focus on role of technological innovation. Cross-cultural emphasis.Special attention to role of scientists and engineers in socio cultural change. Social andcultural impact analysis of planned technological change. Topical case studies apply courseconcepts and principles. Includes core sociological concepts, methods, theories.
ANT 310 Indians of North America. Preq: ANT 252 or ANT 3]] or HI J65. 3(3-0).Indian peoples and cultures north ofthe Rio Grande. Theories oforigin; selected prehistoriccultural manifestations; people and cultures at the time of European contact; concom itantsand ramifications of post contact cultural change: and contemporary Indian problems andprospects. Eskimos and Aleuts included.
ANT 311 Archaeology of North America. Preqs: Three hours introductory anthropol-ogy or sophomore standing. 3(5-0). Reviews archaeological investigations in North America,beginning with the first Stone Age immigrants to cross the Bering Land Bridge and theirexpansion over the rest of the North American continent. The diversity ofearly Eskimo andIndian cultures, social and technological developments, and environmental adaptationsduring the 10,000 years prior to European arrival will be studied.
ANT 325 Andean South America. Preqs: .3 hours ANT, or H1215 or H1 21 b'. 3(3-0). Thesocieties, cultures, politics, economics and ecology of the Andean countries of South Amer-ica (Peru, Bolivia, Ecuador, Chile, Colombia). Special attention to agrarian systems.
ANT 330 Peoples and Cultures of Africa. Preqs: Three hours cultural anthropology orH! 275 or H1276. 3(3—0) S. African peoples and cultures, especially in sub Saharan Africa;past and present social patterns of indigenous African populations from a cross culturalperspective.
ANT 373 The Human Fossil Record. Preq: Three hours physical anthropology orarchaeology. 3(3-0). Analysis of the human fossil record and consideration of alternatetheories of human evolution.
ANT(COM. HSS,SP)392 International and Cross-cultural Communications. JL! 0)S. Patterns and problems of verbal and non«verbal forms of cross cultural communication.Avoidance and management of cultural conflict arising from awareness of characteristicsof cross cultural communication. Impact on communication of differing culturalperspectives.
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ANT 416 Research Methods in Cultural Anthropology. Preq: Sir hours ANT. JU 0). Asystematic overview of cultural anthropological research methods including designingresearch proJects. research techniques. field work methods, and cross cultural comparison.Reviews relevant ethical questions and anthropologists’ reports of their own field work.
ANT 420 Biological Bases for Human Social Behavior. Preq: ANT 251 0r .3 hoursbiological my m-es. dU—U}. Relevance and applicability of animal behavior to the study ofhuman social behavior. Nature and uniqueness of human behavior in light of social behavior of animals. particularly the nonhuman primates.
ANT 460 Urban Anthropology. Preq: ANT252. 3(3 0). Anthropological study of cities.Examination of cross-cultural patterns of behavior in urban areas and adaptive strategiesthat urban dwellers employ. Introduction to major theoretical and methodologicalapproaches relevant to an understanding of contemporary urbanization.
ANT 498 Special Topics in Anthropology. Preq.‘ Six hours ofSOC ANT] F,S.Sum.Detailed investigation of a special topic in anthropology. Topic and mode of study determined by faculty members and students. Also offered as needed for new courses.
Selected 5UO-Lerel Courses Open To Advanced Undergraduates
ANT 508 Culture and Personality. Preq.‘ 6 hours in cultural anthropology. 3(3-0).
ANT 511 Anthropological Theory. Preqs.’ 6 hours in cultural anthropology. 3(3-0).
ANT 512 Applied Anthropology. Preq: ANT 252 or C1. 3(3—0).
ARCHITECTURE
(Also see DN Design.)
ARC 140 Experiencing Architecture. 3(3 0) F. Contemporary and historic houses.public buildings and cities illustrate the practical and aesthetic aspects of architecture. Thebasic elements of architectural form, design process. and architectural criticism.HARMON
ARC 141 History of Design 1. 3(3 0) F. Western design from prehistory to ImperialRome through examples of architecture and construction, landscape and urban planning.pure and applied three» and two dimensional artifacts in their cultural setting. Studentsdraw and or construct selected historical design solutions. REUER
ARC 142 History of Design 11. 3(3-0) S. Western design from the early Christian to theModern Age through examples of architecture and construction, landscape and urbanplanning. pure and applied three and two-dimensional artifacts in their cultural setting.Students draw and or construct selected historical design solutions. REUER
ARC 202 Architectural Design: Environment. Preqs: DF 102, ARC 211, ABC 252.Archittcture majors. 6(() 9) S. Architectural design studio emphasizing the relationship ofuse. user, environmental context. and climate to building design.
ARC 211 Natural Systems and Architecture. Preq: DF 102. 3(3 0)F. Restricted tostudents in BEDA Program. Relationship between natural and architectural systems.Strategies for advantageous use and manipulation of environmental forces and energies.Energy conscious architectural design and site planning strategies to fulfill thermal com—fort requirements of people in designed environments. BIZIOS. RIFKI
ARC 232 Structures and Materials. 3(2 2) S. Construction materials related to structu-ral applications. Theory of structures and introduction to quantitative analysis. Implica-tions for design. Historical examples and current practices. Laboratory and field tripsrequired. HARMON. RAND
ARC 244 History of American Architecture. Does not fulfill humanities elective forSchool ofDesign students. 3(3 0) S. Survey of American architecture from Colonial times tothe Second World War.
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ARC 252 Computer Methods in Architecture. Preqs: hours in ARC 400 or ARC 202.3(2-2) F.S. An introduction to computers and design methods through applications ofarchitectural graphics, word processing, and spreadsheet software to architectural designdecision-making. TECTOR
ARC 261 Design Methods. 3(3 0) F. Description, comparison. and testing of methodsavailable in design with emphasis on problem-solving techniques. TECTOR
ARC 263 The Profession of Architecture. 1(1—0) F. Introduction to architecture as aprofession Historical evolution of the profession, concepts of professionalism and ethics,legal and institutional foundations, and case studies of professional roles in architecture.BURNS
ARC 292 Special Topics in Architecture. Preq: Consent of Instructor. 3 F,S.Su7n.Topics of current interest in Architecture. Normally used to develop new courses.
ARC 302 Architectural Design: Technology. Preqs: ARC 202, ARC 232, Architecturemajors. 6(0 9) S. Architectural design studio emphasizing the nature and use of architectural structures, materials, and construction systems in building design.
ARC 331 Architectural Structures I. Preq: ARC 232 3(2 2) F. Structural design pro-cess. Combined role of imposed loads and architectural function in shaping the form of thebuilding. Interaction of elements in structural systems containing beams, columns, trusses,space frames, slabs, arches, vaults, domes, cables, cable networks, fabrics and diaphrams.Case studies emphasized. PLACE
ARC 332 Architectural Structures II. Preq: ARC 331 3(2 2) S. Structural systemsexplored through case studies and design projects. Emphasis on interaction of structuralelements. Tracing of loads in structural systems. Sizing of tensile elements, columns,trusses, and flexural elements. Design and sizing ofjoints. PLACE
ARC 369 Practicum in Architecture. Preqs: One Arch. Studio ARC majors only. Sum.Credit may be use only in BEDA, BARCH, MARCH. F, S,. 400 hours of work experiencein an architectural office or equivalent work experience in a related discipline. Studentchooses work setting and must make own arrangements. Work activities must be outlinedin advance with the employer and with the advice and consent of the Head of the Architec-ture Department. Student must document work experience. SACCOPOULOS
ARC 400 Architectural Design. Preq.‘ DFJOZ. 6(0-9) F. Studies in architectural design.Projects of many types and scales employed to investigate issues in architecture. Emphasison independent exploration of design values and their implications.
ARC 402 Architectural Design: History. Preq:ARC 302, ARC 400, ARC 1,1,1. 6(0 .9) S.Architectural Design Studio emphasizing the role of precedent in Architecture. Projectsutilize comparative studies of concepts and buildings as a basis for design.
ARC 403 Pregraduate Architectural Design (Series). Track .3 M. ARC students only.Maximum of21, credit hours. 6(0 12) F,S. Studies in architectural design to prepare stu-dents with no formal background for entry into the ARC 600 studio sequence. Studioprojects deal with typical issues of building design in a range ofscales, with an emphasis onprocesses and skills.
ARC 414 Environmental Control Systems. Preq: ARC 211, Junior standing. 3(3 0) S.Studies in light, heat, moisture, air motion, and sound in architectural environments.Mechanical, electrical and/or electronic equipment for illumination, heating, cooling, ventilation, vertical transportation and communication in buildings. Water and waste, fireprotection and safety, and acoustic systems in architecture. RIFKI
ARC 432 Architectural Construction Systems. Preq: ARC 232. 3(2 .3) F. Buildingconstruction systems related to architectural design. Historical and current building practices. Implications for design and systems selection. Case studies. Field trips arerequired. RAND
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ARC 441 History of Contemporary Architecture. Preq: JuniorstandingorARC 141 or143. J(.)’ 0) F. A survey and critical examination of modern architecture from its origins in19th century philosophy and technology to the most recent developments in worldarchitecture. CLARK
ARC 451 Illumination and Design. Prtq: ARC 25.3. 3(2 2) S. Principles and designmethods for the illumination of buildings and their interior spaces. Students employ modelsimulation to explore and evaluate alternative lighting designs for various architecturalsituations. RIFKI
ARC 452 Environmental Control Systems and Design. Preq:ARC 25.}. 3(2 2) S. Natural and mechanical systems for heating. cooling and ventilating buildings with emphasis onenergy conscious design approaches. RIFKI
ARC 492 Special Topics in Architecture. 1 J F,S,Sum. Topics of current interest inArchitecture. Normally used to develop new courses.
ARC 494 Internship in Architecture. Preq: Juniorstanding in arch itecture; 3.0 GPA orlnttt r; and Irrittrn approza/ of department head. .1 6 ES. Supervised field experience inarchitectural offices and organizations. SACCOPOULOS
ARC 495 Independent Study in Architecture. Preq: Junior standing in architecture;3.0 GPA or htffc’l'.'(1n([ approval ofdepartmenthead. 1 JF.S. Special projects in architecturedeveloped under the direction of a faculty member on a tutorial basis.
Selected 500-Level Courses Open To Advanced Undergraduates
ARC 501 Professional Architecture Studio I. Preqs: BEDA degree or equivalent andCI. 6(0 13). ES. Design studio investigations aimed at the development of an understand-ing of the major issues confronting the contemporary architect and at the expanding ofproblem—solving abilities in architectural design.
ARC 502 Professional Architecture Studio II. Preqs: ABC 501. ABC 510. and CI.(21043) F,S. Design investigations aimed at the development of an understanding of themajor issues confronting the contemporary architect and at the expanding of problemsolving abilities in architectural design. This is an individualized. final project studio.
ARC 542 Investigations in Recent World Architecture. Preq: CI. 3(2 1) F.
ARC 544 Architectural Conservation. Preq: Advanced undergrad. in DN or grad.standing. .}(3 0) Alt. S.
ARC 546 Theory of Building Types. Prcq: Tzvo ARC studios. 3(3-0) F.
ARC 561 The Practice of Architecture. 3(3-0) F,S.
ARC 562 Project Processes in Architecture. Preq: Sr. 0r grad. standing. 3(3-0) S.
ARC 570 Theory of Urban Form. Preq: Advanced undergrad. 3(3 0) Alt. F.
ARC 571 Urban Housing. Pth.‘ Advanced undergrad. 3(3 0) S.
ARC 574 Place and Place Making. Preq: Advanced undergrad. 3(3 0) S.
ARC 581, 582 Conceptual Issues in Architecture and Design. Preq: Grad. standing oradvunct d nndtrgrad. J(o’ 0) ES.

AGRICULTURAL AND RESOURCE ECONOMICS
ARE 210 Consumer Economics. 3(3 0) S. Role of the consumer in the modern economyand application of economic concepts to consumer markets and decisions. Economic analy-sis of homebuying and home finance. credit. life. health. and property insurance, invest-ments, retirement planning. and information collection. Relationship of the macroeconomyto consumer decisions. WALDEN
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ARE 212 Economics of Agriculture. Preq: MA 111. Credit will not be awardedfor bothARE 212 and EC 201. 3(340) F,S. Introduction to the functioning of the agriculturaleconomy including the allocation of resources in agricultural production and consumption,relationships between agriculture and other segments of the economy, and current problems within the agricultural sector.
ARE(EC) 301 Intermediate Microeconomics. Preqs.‘ MA 121 or 131; ARE 212 or EC201. Credit notallozvedfor both EC(ARE) 301 and EC(ARE) 401. 3(3 0) F,S,Smn, Function—ing of the market economy: role of prices in determining the allocation of resources: thefunctioning of the firm in the economy; forces governing the production of economic goods.
ARE 303 Farm Management. Preq: ARE 212 or EC 201. 3(2-2) F,S. Analytical andplanning techniques applicable to farm business decisions. Economic principles and man-agement concepts such as budgeting, linear programming. accounting and financial man-agement as related to practical problems of organizing and operating a farm business.HOAG, OLTMANS
ARE 306 Agricultural Law. Preq: ARE 212 0r EC 201. Creditfor both ARE 306 andBUS .307 is not allowed. 3(3-0)F. Legal principles of practical importance in an agriculturalsetting: the court system; tort, contract and real and personal property law; legal aspects oforganizing an agribusiness; environmental and labor regulations affecting agriculture;income and estate taxation of agriculture. LANDRY
ARE 311 Agricultural Markets. Preq.‘ ARE 212 or EC 201. 3(3 0) ES. Agriculturalmarketing system and economic forces affecting its structure and efficiency. Public policyissues affecting agricultural markets. Emphasis on the analysis of current sources ofagricultural market information. Marketing and storage problems over time; futuresmarkets and the management of risk; transportation and international trade; governmentagricultural programs. SCHRIMPER
ARE 312 Agribusiness Marketing. Preq: ARE 212 or EC 201. 3(3-0) S. Application ofmarketing and economic principles to decision making in contemporary agribusinessfirms. Marketing strategies, marketing research and information, segmentation and targeting, marketing mix, and market plans within food, fiber, natural resource, and production input industries. Professional selling skills and knowledge. Off-campus field expe-rience and visiting lecturers from the agribusiness industry.
ARE 321 Agricultural Financial Management. Preq.‘ ARE 212 or EC 201. 3(3 0) F.Fundamental concepts for financial management decision in agricultural farm busi—nesses. Emphasis on financial statement analysis of profitability, efficiency, liquidity,repayment capacity, risk, leverage, growth. Capital budgeting, investment decisions,farmland bid price determination, farm real estate appraisal. Financial markets andcredit institutions serving agriculture, lending policies, loan analysis, interest rate deter—mination. Financial structure, performance, condition of farm sector. OLTMANS
ARE(EC) 336 Introduction to Resource and Environmental Economics. Preq.’ ARE212 or EC 201. 3(3 0) S. Application of basic economic tools to understand and evaluateenvironmental/resource policies. Concepts such as property rights, non-market goods,allocation over time, externalities, and public goods. Current policy issues such as globalclimate change, evaluating natural resource damages from oil spills, reducing the costs ofregulations, protecting estuaries, and dealing with non point source pollution.
ARE(EC) 401 Economic Analysis for Non-Majors. PrequRE212 0rEC201 . Not opento undergro duates majoring in the Department ongriculturol and Resource Economics orthe College of Management. Credit not allowed for both ARE(EC) 301 and 1,01. .113 0) ES.Intermediate economic theory of firm, household, and market behavior. Demand, production and cost theory, market equilibrium under competitive and non-competitive condi—tions, and problems of economic efficiency. [ARE(ECG) 501 is primarily for graduatestudents desiring an economics minor at the master’s level. Students completing interme-diate microeconomics and calculus should elect ECG 501, Price Theory,instead] WALDEN
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ARE 403 Economics of Consumer Decisions. Prcq: ARE 212 or EC 201. Not open tomulergrculuales majoring in the Department ongricultural and Resource Economics or the(‘ollegc ofMa nagement. Credit not allowed/0r both ARE210 and ARE 1,03. 3(3-0)Alt. Sum.Application of economic theory of the consumer to lifetime personal resource allocationdecisions intended for non-major graduate students at the master's level. Emphasis ondynamic considerations in consumption and saving. replacement of consumer durables,and evaluation of consumer protection policies. WALDEN
ARE 423 Futures and Options Markets. Preqs: ARE(EC) 301 and ARE 3]] or BUS.320. 3(2 2) S. Operation and business uses of futures and options markets. Emphasis onmarket institutions. arbitrage price relationships. risk analysis, hedging theory and prac—tice. portfolio evaluation and market regulation. Similarities among commodity, bond andstock index futures emphasized. FACKLER
ARE 430 Agricultural Price Analysis. Preq:ARE(EC) 301. 3(3 0) S. Factors influenc—ing agricultural prices and their effects on producers and consumers; analysis of theinterrelationship of cash. futures. and option market prices of agricultural commoditiesand alternative ways in which governmental action effects agricultural prices; develop—ment of models for price analysis and forecasting; construction of price indices; andcalculation of parity price.
ARE 433 US Agricultural Policy. Preq. ARE(EC) 301 0r ARE(EC) .401. 3(3—0) S.Government economic policies and programs affecting agricultural inputs and farm pro—ducts. Analysis of the rationale. objectives. and major types of agricultural programs andtheir effects on resource allocation and on income distribution within agriculture andbetween agriculture and the rest of the economy. HOOVER
ARE(EC) 436 Environmental Economics. Preq. ARE(EC) 301. 3(3—0) S. Use of eco-nomics in understanding pollution. congestion, conservation and other environmentalproblems. Relevant economic tools such as pricing schemes. abatement cost curves. damagefunctions and benefit<cost analysis. Pollution taxes, regulations and subsidies considered indesigning alterations in the incentive system. Public policy alternatives examined in thecontext of non market decision making. CARLSON. PALMQUIST, SMITH
ARE 492 Exte val Learning Experience. Preq:Sophonzore standing. 1—6 F.S. A learning experience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser. theprospective employer. the departmental teaching coordinator and the academic dean priorto the experience.
ARE 493 Special Problems/Research Exploration. Preq: Sophomore standing. 1-6F.S. A learning experience in agriculture and life sciences within an academic frameworkthat utilizes campus facilities and resources. Contact and arrangements with prospectiveemployers must be initiated by student and approved by a faculty adviser. the prospectiveemployer. the departmental teaching coordinator and the academic dean prior to theexperience.
ARE 495 Special Topics in Agricultural and Resource Economics. Preq: Consent ofthe Department. I 6. Presentation of material not normally available in regular courseofferings. or offering of new courses on a trial basis.
ARTS STUDIES
Forfurther information on the courses listed below see thefull description under the appropriatc prcfir: ARC—Architecture. COM Communication. DAN-Dance. DF—Design Fundamentals. DN-Desz'gn. GC Graphic Design. ENG English, HA-History ofArt. HI History.LAB Landscape Architecture. MDS-Mnltidisciplinary Studies. MUS—Music. PE-Physz'cat Education, PHI-Philosophy. TED-Technology Education.
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Aesthetics
ARC 445 Aesthetics and DesignMDS 351 Arts, Ideas, and ValuesMDS 494 Topics in Arts StudiesPHI 306 Philosophy of Art
Art and Design
DF 111 Two dimensional Design for Non Design MajorsDF 112 Three—dimensional Design for Non-Design MajorsDN 311 Basic Visual LaboratoriesDN 381 Basic DrawingDN 384 Basic PaintingDN 386 Basic SculptureDN 411 Advanced Visual LaboratoryDN 414 Color and LightDN 481 Intermediate DrawingDN 484 Intermediate PaintingDN 486 Intermediate SculptureDN 487 Sculpture: Life ModelingLAR 221 Environment and Behavior for DesignersLAR 222 Perception and Behavior for DesignersLAR 234 Introduction to Environmental DesignTED 246 Graphic Arts TechnologyTED 351 General Ceramics
Dance
DAN 272 Dance CompositionDAN 295 Problems of Dance PerformancePE 263 Tap DancePE 273 Jazz DancePE 264 BalletPE 274 Modern Dance IPE 275 Modern Dance II
Film Studies
COM 244 Introduction to File ProductionCOM 364 History of Film to 1940COM 374 History of Film from 1940DN 316 Film AnimationENG 282 Introduction to FilmENG 382 Film and LiteratureENG 492 Special Topics in Film Styles and GenresH1 336 America in MoviesMDS 496 Topics in Film and Interdisciplinary Studies
Multidisciplinary Approaches to Arts Studies
MDS 327 Modern Art-Modern Literature: 1880—1980PRT 365 Arts Management in Recreation
History of Art and Design
ARC 141 History of Design IARC 142 History of Design IIARC 441 History of Contemporary ArchitectureGD 242 History of Graphic DesignHA 201 History of Art from Ancient Greece through the Renaissance
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HA 202HA 2033HA 401HA 404LAR 443LAR 444
Music
MUS 100MUS 101MUS 102MUS 110MUS 120MUS 150MUS 200MUS 210MUS 215MUS 220MUS 230MUS 250MUS 260MUS 300MUS 301MUS 302MUS 305MUS 320MUS 340MUS 498

History of Art from the Renaissance through the 20th CenturyHistory of American Art19th Century European ArtItalian Renaissance MastersLandscape HistoryHistory of Landscape Architecture

Instrumental MusicBeginning Class Piano IBeginning Class Piano 11Choral MusicRudiments of MusicString Chamber MusicUnderstanding MusicA Survey of MusicMusic of 17th and 18th CenturiesMusic of 19th Century EuropeIntroduction to Music DramaVocal TechniquesHistory of JazzChamber Music PerformanceBasic Music Theory 1Basic Music Theory 11Introduction to Music CompositionMusic of the 20th CenturyThe Symphony Orchestra and Its MusicIndependent Study in Music
Photography
DN 212DN 312HA 310
Theatre
COM 103COM 203COM 213COM 223COM 233COM 243COM 293COM 303COM 313COM 323COM 333

Basic PhotographyInteri adiate PhotographyHist01 )f Art and Photography

Introduction to the TheatreTheory and Practice of ActingOral Interpretation of LiteratureStagecraftIntroduction to Stage LightingAfrican American TheatreTheatre PracticumStage DirectingAdvanced Oral InterpretationIntroduction to Scenic DesignAdvanced Acting
Video and Audio
COM 204COM 214COM 224COM 234COM 314COM 324COM 334
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COM 354 Portable Video ProductionCOM 454 Portable Video Practicum
Writing
ENG 288 Fiction WritingENG 289 Poetry WritingENG 488 Advanced Fiction WritingENG 489 Advanced Poetry WritingENG 588 Fiction Writing WorkshopENG 589 Poetry Writing Workshop

AEROSPACE STUDIES (AIR FORCE ROTC)
(Also see MS Military Science; NS Naval Science.)
GENERAL MILITARY COURSES
AS 121 The Air Force Role in the Department of Defense I. 1(] 1) F. Initial course inthe four year Air Force ROTC curriculum. Familiarizes student with the mission, organization and doctrine of the US. Air Force and US. strategic offensive and defensive forces.Laboratory corps training provides experience in drill movement, knowledge of customsand courtesies, information about Air Force career opportunities, and the life and work ofthe junior officer.
AS 122 The Air Force Role in the Departmentof Defense II. 1(1—1) S. Continues studyof US. strategic defensive forces. Familiarizes student with aerospace support forces andUS. general purpose forces, including those of the Army, Navy and Marines. Corpstraining stresses fundamentals needed to capably assume and discharge future responsibilities in AFROTC and the US Air Force.
AS 221 The Development of Airpower I. N] I) F. Airpower from the early years ofpowered flight through World War II. Factors which have prompted research and technological change. Events which show the impact of airpower on strategic thought. Corpstraining and laboratory provide experiences designed to develop each student’s leadershippotential and serve as an orientation to active duty.
AS 222 The Development of Airpower II. NJ US. Airpower from the end of WorldWar II to the present. Emphasis on technological change and the events which show theimpact of airpower on strategic thought. Corps training and laboratory provide experi-ences designed to develop each student’s leadership potential and serve as an orientation toactive duty.
PROFESSIONAL OFFICER COURSES
AS 321 Air Force Management and Leadership. Preqs: Four yearAFROTC Cadet:Satisfactory completion offour-week summer camp. Two-year cadet: Satisfactory completionofsix wee/cs summer camp. 3(3 1) F. A study ofmanagement from the pointofview of the AirForce junior officer, including the subjects of military leadership and military law. Attention given to progressive development of communicative skills needed by junior officers.Practical experience in advanced military leadership activities.
AS 322 Air Force Management and Leadership II. Preq: AS 321. 3(3 J) S. Class andlaboratory study of and practical experience with management functions in the militaryenvironment. The planning, organizing. directing, controlling and coordinating functionsof management; the command and staff functions in advising, problem solving anddecision-making situations. Emphasis on developing communicative skills, leadershipabilities and basic knowledge required of an Air Force junior officer.
AS 421 American Defense Policy I. Preq: Satisfactory completion offour or sir—weeksummer camp. 3(3-1) F. The role of national security forces in contemporary Americansociety. The professional military as it relates to the American political and social system.
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Formulation of military policy is examined in terms of international and domestic con-straints. A treatment of the development of modern defense strategy. The student studiesand practices communicative skills. Corps training provides for advanced leadershipexperience.
AS 422 American Defense Policy II. Preq: AS 421. o’(3~1) S. Continues the study ofnational security forces in contemporary American society. Focuses on strategy and management of modern conflict and formulation and implementation of US. defense policy.Briefstudy of the Air Force Officer classification and assignment system. Students developtheir communicative skills and participate in advanced leadership situations in corpstraining.
AS 495 Special Topics in Aerospace Studies. Preq: C1. 2(2 0) RS. Offered as needed totreat new or special subject matter relating to the Department of the Air Force.
FIELD TRAINING COURSES
AFROTC field training is offered during the summer months at selected Air Force basesthroughout the United States. Students in the four year program participate in four weeksof field training during the summer after their sophomore year. Students applying forentry into the two-year program must successfully complete six weeks of field trainingprior to enrollment in AFROTC.Major study areas in the four-week field training program include junior officer training, aircraft and aircrew indoctrination, career orientation, survival training, base functions and Air Force environment, and physical training.The six-week field training program covers all four week training program areas plus allof the subject matter received by four-year program cadets during their freshman andsophomore years in the General Military Course, including corps training.
BIOLOGICAL AND AGRICULTURAL
ENGINEERING
BAE 101 Introduction to Biological and Agricultural Engineering and Computing.Preq: MA 11,1. 1,( 'lF. Introduction to Biological and Agricultural Engineering, areas ofconcentration, an . example engineering problems from each area. Introduction todepartmental and campus-wide computing facilities. PARSONS
BAE 201 Shop Processes and Management. 3(2-3) F,S. Materials, shop processes,management and safety practices essential to the operation and maintenance of a mechanized farm operation or related agricultural industry. Demonstrations and hands-on practice through laboratory activity. ROBERSON
BAE 202 Introduction to Biological and Agricultural Engineering Methods Preq:BAE 101. 4(2 A) S. Problem solving methodology relating to Biological and AgriculturalEngineering. Coverage of computer aided engineering graphics, material properties,design, fabrication, and tool processes. STIKELEATHER
BAE 211 Farm Machinery. 3(2 3) S. Operation, maintenance, and adjustment of farmmachines. Functional and energy requirements related to economic considerations inownership and efficient operation. BAUGHMAN
BAE 221 Agricultural Systems I: Microcomputer Applications. Preq.‘ MA 112 or 111,.Credit will not be given for both BAE 221 and BAE 241. 3(1—4) F',S. Microcomputers andtheir applications to agricultural systems. Hands on experience with the following soft-ware: word processing, electronic spreadsheet, database management and equation solver.Term project. DONAHUE
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BAE 222 Agricultural System 11: Methodologies and Approaches. 2(0 1;) S. Systemsapproaches to complex agricultural situations: entering unstructured situations, express-ing a problem situation, formulating root definitions and relevant systems, building con—ceptual models, comparing models with the real world systems, defining desirable andfeasible changes in a system, taking action in problem situations. SOWELL
BAE 241 Computer Applications in Agriculture and Life Sciences. Preq: MA 112 orMA 1 11,. 3(1-4) F,S. An introduction to electronic digital computers with emphasis on smalllow—cost computers and their applications in agriculture and life sciences. DONAHUE
BAE 303 Energy Conversion in Biological Systems. Preqs: BS 100; MA 112 or 102; PY205 or 211. 2(2-0) S. Energy transformations and exchanges of plants and animals arestudied on the basis of physical theories and principles. Discussion of examples in convection, conduction, radiation, phase change, muscle work, photosynthesis, respiration andconcentration of solutions. SUGGS
BAE 311 Agricultural Power and Machinery. Preqs: CH 101, PY 211 or 221, BAE211. 3(2 3) S. Internal combustion engines. gasoline and diesel. Thermodynamic principlesand their application to engine cycles, efficiency, design and operation. Fuel, electrical.cooling, lubrication and other engine systems as needed for practical power production.Power trains and hydraulic systems used on farm tractors.
BAE (SSC) 323 Water Management. Preq: Junior standing. 3(2 2) F. Water manage-ment principles applied to agriculture; hydrologic cycle, runoff, surface and subsurfacedrainage, soil conservation measures to reduce erosion and sedimentation, irrigation, pondconstruction, open channel flow, water rights, and environmental laws pertaining to watermanagement. Emphasis on problem solving. SNEED
BAE (SSC) 324 Elementary Surveying. Preq: Junior standing. 1(0 3) F. Theory andpractice of plane surveying to include measuring distances as well as record keeping.differential leveling, profile leveling, topographic mapping, stadia surveying, and the useof these tools in agricultural applications. SNEED
BAE 331 Agricultural Systems III: Management Techniques. Preqs: BAE 221. EB212. 2(1 2) F. Techniques of systems analysis including quantitative economics and projectmanagement. Emphasis on applications to agriculture and machinery management.SOWELL
BAE 332 Farm Structures. Preq; PY211 or 221. 3(2—3) S. Environmental relationships,design methods, materials, construction procedures and layout practices as they relate tocurrentchanges in agricultural production techniques. Problem situations relating to farmstructures are investigated individually by each student in the laboratory. Emphasis onrelating the theory to current applications.
BAE 333 Processing Agricultural Products. Preq: PY 212. M3 .3). Application of theprinciples of fluid flow, heat transfer, refrigeration, psychrometrics, and materials han—dling to the processing of agricultural products. Pump sizing, heat exchanger selection,refrigreration analyses, fan sizing, crop drying, and selection of materials handlingequipment. WILLITS, YOUNG
BAE 343 Agricultural Electrification. Coreq: FY 21.; or 221. 3(3 0) F. Practical andefficient use of electrical energy for agricultural and home application. Energy conservation, electric rates, farm and house wiring, circuit design, single phase and three phasedistribution systems, electric motors, lighting, space and water heating, electric controls,safety and protective devices. BAUGHMAN
BAE 344 Circuits and Controls. Coreq.‘ PY212 or 221," BAE 31;.) or ECE 2] 1. 1(0 3) F.Applied laboratory covering energy conservation, farm and home wiring, circuit design,single phase and three—phase distribution systems, electric motors, lighting, heating, electric controls, safety and protective devices, and home water systems. BAUGHMAN
BAE 361 Analytical Methods in Mechanical Design. Prcqs: BAE252, MAEJW, MAE.314, MA 301. 3(2 2) S. Engineering problem solving through studies oftopics in mechanical
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design. Topics include kinematic analysis of linkages analysis and design selection ofmachine structures and power transmission components, including hydraulics.STIKELEATHER
BAE 401 Instrumentation and Controls for Biological Systems. Preq.‘ ECE 211, MA21,2. MA .11; I. Jud) F. Basic concepts of instrumentation for making, measuring andcontrolling biological systems. Study oftransducers and control circuits utilized in biologi-cal and agricultural engineering work. Electronic models used to demonstrate concepts oferrors. accuracy and precision. linearity and other instrumentcharacteristics. Laborato-ries provide hands-on experience for reinforcing lecture concepts.
BAE 402 Transport Phenomena. PM]: MA 31,]. 2(2 2) F. Theory and application ofheat and mass transfer in biological, food. and agricultural systems. Topics include fluidflow. conduction, convection, radiation. psychrometrics, and refrigeration.
BAE 411 Farm Power and Machinery. Prcqs: CH 101; BAE21 I; PY211 0r221. 3(2-3)S. Internal combustion engines, gasoline and diesel. Thermodynamic principles and theirapplication to engine cycles, efficiency, design and operation. Fuel, electrical, cooling,lubrication and other engine systems needed for practical power production. Power trainsand hydraulic systems used on farm tractors. Farm machinery power managementprinciples. BOWERS
BAE 422 Introduction to Food Process Engineering. Preq: BAEAOZ.‘ MAE .308 or CEJ82. 2(2 2) S. Introductory principles and practices of handling and preserving food pro-ducts. Coverage includes the design and analysis of handling systems for discrete andcontinuous flow material handling systems, the selection and specification of automaticcontrols. food preservation principles and considerations relevant to the design of foodhandling systems, and the principles and practices of drying and storing grain.
BAE 441 Agricultural Systems IV: Modeling and Analysis. Preq: BAE 331. ST 361.3(2 2) F. Basic concepts and methodology of systems modeling and analysis: linear pro-gramming, simulation. and expert systems. Applications to agricultural problems.
BAE 442 Agricultural Systems V: Senior Project. Preqs: BAE 222, BAE 44], ENG221. COM III). 2(0-4) S. Individual project using systems approaches to address a complexsituation or problem in agriculture.
BAE 451 AgriC' ’ural Engineering Design I. Preq.‘ Senior standing. Completion ofjunior year BAE tqiiirmicnts in SEE SBA curriculum. 4(1~6) F. Design concepts areapplied to current agricultural engineering problems. One major design project is com-bined with a variety of case studies and short term design problems. ROHRBACK
BAE 452 Agricultural Engineering Design II. Preq.‘ BAE451. 2(0 1;) S. Continuationof BAE 451. The major design problem solution is evaluated under actual problem condi-tions and the student is required to assess the effectiveness of the design. ROHRBACK
BAE 462 Machinery Design and Applications. Preq: BAE 361; Coreq.‘ STJ61. 3(2-3) S.Machinery design for effective use of energy and labor in agricultural production. Enginecycles, power transmission. hydraulics. traction, combined stresses. finite element analy-sis, computer aided engineering, and engineering economics. Machinery design of agricultural field equipment and other agricultural machinery systems.
BAE(CHE) 465 Introduction to Biomedical Engineering. Preqs: MA 202 0r MA 212,PY212 or PY208, 3(3—0) S. (See Chemical Engineering) RICHARDSON
BAE 471 Land Resources Environmental Engineering. Preq: SSC200; Coreq: CE382or MAE .306. 3(2-2) F. Hydrology and erosion principles. Designing structures and selecting practices to control land runoff, erosion, sediment pollution and flooding.
BAE 472 Irrigation and Drainage Preq: SSC 200. BAE47I. 3(3-0) S. Design, manage-ment and evaluation of irrigation and drainage systems: concepts and processes of systemdesign.
BAE 473 Introduction to Surface/Water Quality Modeling. Preq: SSC 200; Coreq:BAE 471. 3(2—2) S. Concepts in basic hydrologic, erosion and chemical transport used in
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modeling, Evaluation of typical hydrologic water quality models on watershed systems.Project examples using “state-of-the-art models."
BAE 481 Structures Environment. Preq: BAE 402; CE 313 or MAE 314. 3(2—3) S.Principles of environmental control and structural analysis are combined with biologicalprinciples for the design of structures. Topics include structural analysis, load estimation.material selection, fasteners, physiological reactions of animals and plants to their environment, applications of heat transfer and psychrometrics in calculating ventilationrequirements, heating or cooling loads.
BAE 492 External Learning Experience. Preq: Sophomore standing. 1-6 F, S. Alearning experience in agriculture and life sciences within an academic framework thatutilizes facilities and resources which are external to the campus. Contact and arrangemerits with prospective employers must be initiated by student and approved by a facultyadviser, the prospective employer, the departmental teaching coordinator and the academic dean prior to the experience.
BAE 493 Special Problems in Biological and Agricultural Engineering. Preq:Sophomore standing. 1 6F,S. A learning experience in agriculture and life sciences withinan academic framework that utilizes campus facilities and resources. Contact and arrangements with prospective employers must be initiated by student and approved by a facultyadviser, the prospective employer. the departmental teaching coordinator and the aca-demic dean prior to the experience.
BAE 495 Special Topics in Biological and Agricultural Engineering. Preq: Consent ofInstructor. 1-3 F,S,Sum. Offered as needed to present new or special Biological and Agri—cultural Engineering subject matter.
Selected 500-Level Courses Open To Advanced Undergraduates
BAE 522 Mechanics of Biological Materials. Preq.‘ PY205, BS 100, MA 242. 3(2 2) Alt.F.
BAE 552 Instrumentation for Agricultural Research and Processing. Preqs: ECE331, MA 301.2(13)F.
BAE (CE, MB) 570 Sanitary Microbiology. Preq.‘ MB 40] or equivalent. 3(2 .3) S.
BAE (CE) 578 Agricultural Waste Management. Preq: Grad. oradz'anced undergrad.standing. 3(2 3) Alt. F.
BAE (FS) 585 Food Rheology. Preqs.‘ FS .331 or MAE .314. 3(2 3) Alt. F.
BAE 590 Special Problems. Preq: Sr. or grad. standing in biological and agriculturalengineering. Credits arranged.

BIOCHEMISTRY
BCH 150 Introductory Biochemical Concepts. Preq: Enrollment limited to freshmenand sophomores in BCH; Coreq: CH 101.2(2 0) S. An introduction to concepts and perspec-tives in biochemistry, designed to provide students with an overview of biology at themolecular level. AGRIS
BCH 451 Introductory Biochemistry. Preq: CH 22.}. 3(3—0) F,S,Sum. Introduction tothe fundamentals of biochemistry, dealing with the chemistry of living organisms, structures and interactions of biomolecules. HORTON, KNOPP, OTVOS, WOLLENZIEN
BCH 452 Introductory Biochemistry Laboratory. Coreq:BCH/,51.2(1 .3) ES. Laboratory experience to complement BCH 451. Basic skills in the use of volumetric equipment,spectrophotometers, chromatography, and electrophoresis. Manipulation and assay ofsmall quantities of biological materials, and analysis of laboratory data. KNOPP
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BCH 453 Introduction to Molecular Biology and Metabolism. Preq: BCH 451. 3(3<0)S. Introduction to metabolic relationships (including nitrogen and lipid metabolism),molecular biology, and methodologies of recombinant DNA research.MAXWELL. HASSAN
BCH 492 External Learning Experience. Preq: Sophomore standing. 1 6 F, S. Alearning experience in agriculture and life sciences within an academic framework thatutilizes facilities and resources which are external to the campus. Contact and arrangements with prospective employers must be initiated by student and approved by a facultyadviser, the prospective employer, the departmental teaching coordinator and academicdean prior to the experience.
BCH 493 Special Problems in Biochemistry. Preq: Sophomore standing. 1-6 F,S. Alearning experience in agriculture and life sciences within an academic framework thatutilizes campus facilities and resources. Contact and arrangements with prospectiveemployers must be initiated by student and approved by a faculty adviser, the prospectiveemployer, the departmental teaching coordinator and the academic dean prior to theexperience.
BCH 495 Special Topics in Biochemistry. I 5 F,S.Sum. Offered as needed to presentmaterials not normally available in regular course offerings or for offering of new courseson a trial basis.
Selected 500-Level Courses Open To Advanced Undergraduates
BCH 540 Proteins. Preq: BCH 451 or equivalent. 2(2—0) F.
BCH 541 Nucleic Acids. Preq: BCH .451 or equivalent. 2(2 0) F.
BCH 542 Metabolism. Preq: BCH 451 or equivalent. 2(2 0) F.
BCH 543 Regulation. Preq: BCH 451 or equivalent. 2(2 0) Alt. S.
BCH 552 Experimental Biochemistry. Preq: CH .223; CH 315 recommended; Coreq:BCH 551. 3(1-6) F.
BCH 590 Special Topics in Biochemistry. Preq: BCH 451 or equivalent. Creditsarranged, maxim um J. F,S.Sum.
BIOMATHEMATICS
Selected 500—Level Courses Open to Advanced Undergraduates
BMA (BO) 567 Modeling of Biological Systems. Preq: MA 112. 4(3 2) Alt. yrs.
BMA (MA,ST) 571 Biomathematics I. Preq: Advanced calculus, reasonable back-ground in biology or CI. 3(3-0) F.
BMA (ST, MA) 572 Biomathematics II. Preq: BMA 571. 3(3 0) S.
BMA (ST, OR) 575 Decision Analytic Modeling. Preqs: MA 421 or STAQI and ST507 orST 511 or ST 515.
BMA 591 Special Topics. Preq: CI. Maximum 3.
BOTANY
BO 200 Plant Life. 4(3—3) F,S,Sum. An introduction to the structure, processes, andreproduction of higher plants, including the diversity of the plant kingdom and principlesof inheritance, ecology, and evolution. STUCKY, VAN DYKE
BO 213 Plants and Civilization. Preqs: BS 100. BS 105 or BO 200. 3(3-0) S. Economicsocial, political, religious, and medical roles of plants and plant products in human civiliza-tion. Foods, beverages, drugs, fibers. oils. latexes, religious symbols and elements.BECKMANN
346



BO (ZO) 360 Introduction to Ecology. Preq: A 200 level biology course. 3(3-0) F,S,Sum.Science of ecology, including factors which control distribution and population dynamics oforganisms, structure and function of biological communities, and energy flow and nutrientcycling in ecosystems: contrasts among the major biomes; and principles governing ecological responses to global climatic and other environmental changes.MOZLEY, WENTWORTH
BO (ZO) 365 Ecology Laboratory. Coreq: BO (ZO) 360. 1(0 3) F,S.Smn. Laboratorycoordinated with BO (ZO) 360 lecture, illustrates basic principles of environmental meas-urement, data analysis, limiting factors, adaptation, biogeography, succession, popula-tions, communities, ecosystems, and competition and predation by means of field trips andlaboratory experiments. MOZLEY, WENTWORTH
BO 400 Plant Diversity. Preq: BO 200. 4(3—3) F. A comprehensive survey of the vegetative and reproductive diversity of the plant kingdom. Emphasis is placed on evolutionarytrends, adaptive strategies, and bases for assumed phylogenetic relationships, consideringfossil as well as living forms. HARDIN
BO 403 Systematic Botany. Preq: BS 100 or 105 orBO 200. 4(2-4) S. Systematic survey ofvascular plants, emphasizing terminology, family characteristics, field identification,general evolutionary relationships. and mechanisms of plant speciation. HARDIN
BO 413 Introductory Plant Anatomy. Preq: BO 200. 4(3 3) S. Organelles, cells, tissuesystems, and organs of flowering plants and selected gymnosperms. Microscope use onfresh, cryostat, and prepared plant sections. Histochemistry of plant cells and tissues.ANDERSON
B0 (ZO) 414 Cell Biology. Preqs: CH223, PY212, 20 201, 01‘203. 3(3 0) F. (See Zoology.)
BO 421 Plant Physiology. Preqs: BS 100, BS 105 or BO 100; one year ofcollege chemistry.4(3-3) F,S. Physiology of higher plants with emphasis on structure function relationships,water and solute relationships, metabolism, photosynthesis, and nutrition. Plant growthand development as influenced by plant growth regulators and environmental factors.FITES, TROYER
BO 492 External Learning Experience. Preq: Sophomore standing. 1 F,S. A learningexperience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer, the departmental teaching coordinator and the academic dean priorto the experience.
BO 493 Special Problems in Botany. Preq: Sophomore standing. I 6 F',S. A learningexperience within an academic framework that utilizes campus facilities and resources.Contact and arrangements with prospective employers must be initiated by student andapproved by a faculty adviser, the prospective employer, the departmental teaching coor—dinator and the academic dean prior to the experience.
BO 495 Special Topics in Botany. Preqs: 8 hrs. ofBotany courses. 1-6 F,S,Sum. lndividualized study, under faculty supervision, of botanical topics in the student’s area of interestand not covered in existing courses. Development of a new course on a trial basis.
Selected 500-Level Courses Open To Advanced Undergraduates
BO 510 Plant Anatomy. Preq: BO 200. 4(3—3) F.
BO (CS, HS) 518 Biological Control of Weeds. Preq: CS 414 or equivalent. 1(1 0) F.
BO 522 Advanced Morphology and Phylogeny of Seed Plants. Preq: BO 1,03. 4(3 .3) F'.Odd yrs.
BO 544 Plant Geography. Preqs: BO 403, BO (ZO) 360, ON 41] or equivalents. 3(3-0) S.Even yrs.
B0 545 Paleobotany. Preqs: BO 400, 40.}, 413, 541,, MEA 423 or equivalent. Md .3) S. Oddyrs.

347



BO 551 Advanced Plant Physiology 1. Preqs: BO 421 or equivalent. 3(3-0) F.
BO 552 Advanced Plant Physiology 11. Preq: BO .421 or equivalent and biochemistry.JL) 0) S.
BO 554 Laboratory in Advanced Plant Physiology 11. Preq. or coreq: BO 552.1(0—3) S.
BO (Z0) 560 Principles of Ecology. Preq: Three semesters ofcollege level biology courses.4(.)’ J) F.
BO 561 Physiological Ecology. Preqs: BO 421 and BO (Z0) 560 or equivalent. 4(3 3) S.Odd yrs.
BO 565 Plant Community Ecology. Preq: BO (Z0) 56() or BO (ZO) 360 or equivalent. 4(3 3)F.
BO (MB) 574 Phycology. Preq.‘ BS 100 or BU 200. 3(1—4) S. Odd yrs.
BO (MB, PP) 575 The Fungi. Preq: B0 200 or equivalent. 3(«3-0) F.
BO (MB, PP) 576 The Fungi Lab. Coreq.‘ BO 575. 1(0-3) F.
BO 590 Topical Problems. Preq.‘ CI. 1 .3 ES.
BIOLOGICAL SCIENCES
BS 100 General Biology. Students may not receive credit for both BS 100 and BS 105.4(3-3) F,S,Sum. Basic principles and concepts of biology. including the structure andfunction of cells and organisms. development, heredity, evolution. and ecology.BECKMANN. FEAVER, HANING. LYTLE, PARKER
BS 105 Biology in the Modern World. For non-science students, Students may not receivecreditfor both BS 105 and BS 100. 4(3 3) ES. Principles and concepts of biology includingcellular structure and function, metabolism and energy transformation, homeostasis,reproduction, heredity. diversity of life. ecology, evolution and animal behavior. Emphasison human affairs and human examples. MICKLE
BS 292 Special Topics in Life Science. Preq: Perm ission ofInstrnctor. I ES. Specialinterest courses and trial offerings of new or experimental courses in life science.
BS 491 Seminar on Professional Development in Biological Sciences. 1(1 0) F. Planning and analyzing strategies for professional development in the biological sciencesutilizing discussion. guest lecturers. and field trips to nearby research laboratories andindustrial plants. Intended primarily for juniors and seniors in any biological discipline.LYTLE
BS 492 External Learning Experience. Preq: Sophomore standing. 1—6 F,S. A learningexperience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer, and the departmental teaching coordinator prior to the experience.
BS 493 Special Problems in Biological Sciences. Preq: Sophomore standing. 1-6F.S. Alearning experience in agriculture and life sciences within an academic framework thatutilizes campus facilities and resources. Contact and arrangements with prospectiveemployers must be initiated by the student and approved by a faculty adviser, the prospective employer, and the departmental teaching coordinator prior to the experience.
BS 495 Special Topics in Biology. 1 6 F,S,Sum. Independent study projects in biologyconducted under the supervision of a faculty member and experimental courses in biological science. Student projects to be selected with the assistance of an appropriate facultymember and with the approval of the Coordinator of the Biological Science Program.
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Selected 500-Level Courses Open To Advanced Undergraduates
BS 510 Advanced Biology for Secondary Teachers. Prcq: Two yea rs ofcollege biology.6(4 6) Sum.
BS 590 Special Problems in Biological Instrumentation. Preq: C]. 1-3 ES.
BUSINESS MANAGEMENT
BUS 200 Microcomputer Applications for Business. 1(0 2) F.S,Sum. Open to Accounting, Business Management. Economics, and Agriculture and Resource Economics majorsonly. Use of microcomputers in business. Applications and exercises using word process—ing, spreadsheet, and data management software for specific business problems. Integration of software packages to prepare business reports.
BUS 305 Legal and Regulatory Environment. 3(3 0) F,S.Sum. Introduction to con-tract, tort, property, and agency law. the judicial system, common law, statutory law, andconstitutional law. Review and discussion of the major statutes affecting business includingantitrust. securities. employment, labor, environmental, international and product safetylaws.
BUS 307 Business Law I. Preq: EC 201 or ARE 212. Creditfor both ARE .306 and BUS3071's not allowed. (3-0) ES. The main principles oflaw affecting the conductof trade. Mainareas of interest: criminal law, tort law, contracts, agency, real and personal property,wills, and estates.
BUS 308 Business Law II. Preq: BUS 307. 3(3 0) ES. The main principles of lawaffecting the conduct of trades and industry, including corporations, partnerships, insurance, government regulation ofbusiness, sales. negotiable instruments, and selected trans-actions. CARRAWAY, HUGGARD. PEACE
BUS (EC) 310 Managerial Economics. Preq:EC201 orARE 212. 3(3 0) ES. Economicprinciples applied to decision-making in the firm. The relationship between accounting andeconomic concepts of cost. Pricing for sales within and outside the firm. The consequencesfor the firm of the competitive economy. The meaning of risk. Decision making underuncertainty. The implications of transactions costs for the organization of firms.HOLTHAUSEN, MARGOLIS, NEWMARK
BUS 320 Financial Management. Preqs: EC 201 or ARE 212; ACC 220 or 280. 3(3-0)F,S,Sum. Financial decision making by businesses, including capital structure and dividend decisions. capital budgeting and working capital management. Basic financial concepts such as risk and return measurement, portfolio theory and the Capital Asset PricingModel. JONES. MITCHELL, POINDEXTER
BUS 330 Human Resource Management. Preq: EC 201 or ARE 212. 3(3 0) ES. Issuesfaced by firms in attracting and maintaining a productive work force. Criteria for decisionsby the profit maximizing firm in determining wages, fringe benefits and working condi-tions. Job safety, on the-job training, the behavior of unions, and government regulation inthe labor market. ALLEN, DAVIS, FISHER
BUS 332 Industrial Relations. Preq.‘ EC 201 or ARE 212. 3(3—0) ES. The role of collec—tive bargaining in the labor market. Determinants of the pattern of union membershiptoday and its growth rate. The objectives and tactics of both labor and management withinpublic policy guidelines. Analysis of the impact ofunions on job security, productivity, andcompensation. FISHER
BUS 346 International Business. Preq: EC 201. 3(3 (1) S. Principles and conduct ofinternational business. Environmentofinternational trade and finance relevantto interna-tional business. Competitive advantages of multinational firms. International manage-ment issues in marketing, accounting, taxation, financial management and control, technology transfer, export—import management. and organizational form. Case studies anddiscussions. DUTTON
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BUS (ST) 350 Economics and Business Statistics. Preqs: MA 114; EC201 orARE 212..;’(.;’ U) F,S. Introduction tostatistics applied to economic and business problems. Emphasison statistical estimation, inference, linear and multiple regression, and analysis of vari-ance. McDERMED, WILSON
BUS 360 Marketing Methods. Prcq: EC 201 or ARE 212. 3(«3»0) F,S. Examination ofdecisions affecting marketing of goods and services in consumer, industrial and international markets. Emphasis on the role of marketing in a managerial context. Areas studiedinclude: the activities of marketing research, identification of marketing opportunities.and the development of marketing mix strategies including the decisions concerningpricing, distribution. promotion and product design. GERSTNER, HESS, JECK, TANG
BUS (EC) 404 Money, Financial Markets, and the Economy. Preq: EC 302. 3(3 0)F,S,Szun. Roles of money, credit, and financial institutions in a market economy. Allocationof credit. the determination of interest rates and security prices, and the activities of theFederal Reserve System. Pricing models. LAPP, PEARCE, POINDEXTER
BUS 405 Regulatory Law. Preq: EC (ARE) 301. 3(3-0) F,S. The major statutes regulat—ing business with some policy discussion of the economic costs and benefits of currentregulations and proposals for reform. A general introduction to thejudicial system, environmental law, securities law, employment law, and product safety. BAUMER, HUGGARD
BUS 420 Financial Management of Corporations. Preq: BUS 320. 3(3 0) F,S.Advanced theory and practice of corporate financial management. Techniques for evaluating alternative investment, financing, capital structure, and dividend policy decisions.International aspects of corporate financial management. Use of personal computers inapplying financial management theory to common financial problems.AGRAWAL, JONES, MITCHELL
BUS 422 Investments and Portfolio Management. Preqs: BUS (ST) 350 or STJIJ; andBUS .320. 3(3 0) F,S. Analysis of the investment process, dichotomized into security analy-sis and portfolio management. Background information on financial assets, securitiesmarkets, and risk<return concepts. Analysis of valuation theory and techniques, modernportfolio theory and portfolio performance. AGRAWAL, JONES, WILSON
BUS (EC) 449. International Finance. Preq:EC 301. 3(3-0) F,S. International marketsand their effects on firms, investors and national economics. Futures and options in foreignexchange. management of foreign exchange risk, exchange rate determination, andmacroeconomic policy in an open economy.
BUS 455 Quantitative Methods for Management. Preqs:EC201 07‘ARE 212, andBUS(ST) .350. 3(3 0) F,S,Sum. Formulation and use of quantitative models in solving manage—ment problems. Linear programming, decision theory, and forecasting, Case studies ofactual business problems: use of computer software packages.
BUS 462 Marketing Research. Preqs: BUS 360 or ARE 311;a71d BUS(ST) 350. 3(3-0)F,S. The use, collection, organization and analysis of information pertinent to marketingdecisions. Use of qualitative and quantitative data in the solution of specific marketingproblems. GERSTNER, HESS, TANG
BUS 464 International Marketing. Preq: BUS 360. 3(3 0) F,S. Analysis of concepts,issues, and methods involved in marketing of products across national boundaries. Emphasis on distinctive opportunities and constraints in the international environment, interna—tional marketing strategies, and international marketing management techniques.
BUS 465 Advertising and Promotion Management. Preq: BUS 360. 3(3 0) F,S. Development of advertising theory and exploration of advertising practice. Topics include:advertising and marketing; planning, management and budgeting; strategy developmentand execution; media strategy and research; advertising research; economics, social andlegal issues; promotion strategy; campaign development and presentation.JECK, KIMBROUGH
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BUS 480 Business Policy and Strategy. Preq: BUS 305. 320, 360; BUS (ST) 350. 3(3-0)F, S. Comprehensive analysis of administrative policy making from the point of view of thegeneral manager. Integration of perspectives from marketing, finance, and other func-tional areas of management. Use of case analyses and written reports to develop decisionskills.
BUS (TAM) 482 Textile Marketing Management. Preqs: BUS 360, EC(ARE) 301,TMT 380. 3(2 2) ES. (See Textile and Apparel Management)
BUS 485 Management Development Seminar. Preqs: EC201 orARE 212. This coursemay not be used for credit toward a business management minor for any graduate degree.3(3 0) F. Emphasis on developing insight into individual management potential and pro-viding guidance and planning for a management career in industry, government services,or as an entrepreneur. Visiting lecturers.
BUS 495 Special Topics in Business Management. Preq: Consent of Instructor. 1 6.Presentation of material not normally available in regular course offerings, or offering ofnew courses on a trial basis.
BUS 498 Independent Study in Business Management. Preq.‘ Consent ofdepartment.1—6 F,S,Sum. Detailed investigation of topics of particular interest to advanced under-graduates under faculty direction on a tutorial basis. Credits and content determined byfaculty member in consultation with Department Head.
CIVIL ENGINEERING
CE 200 Civil Engineering, Measurements, and Surveys. Preq: CSC 110. 3(2-3) S.The elements of plane surveying, topographical surveying, horizontal and vertical curves,construction surveys, earthwork, photogrammetry, property and sub-division surveys,route surveying and state coordinate system. JOHNSTON
CE 213 Introduction to Mechanics. Coreq: MA 242. Not for CE department majors.3(3-0) F.S,Sum. Introductory study of the state of rest or motion of bodies subjected to theaction of forces. The nature and properties of force systems, free body diagrams, theconcepts of equilibrium, the motion of particles, the role of Newton's laws, the conserva»tional principles in mechanics, and mechanical vibrations.
CE 214 Engineering Mechanics-Statics. Preq:PYZO5,‘ Coreq: MA 242. 3(3—0) F, S,Sum.Basic force concepts and equilibrium analysis; distributed forces; centroids; moments ofinertia; application to structural elements.
CE 215 Engineering Mechanics-Dynamics. Preq: A grade of C or better in CE 214;Coreq: MA 242. 3(3 0) F,S,Sum. Kinematics and kinetics of particles; plane kinematics andkinetics of rigid bodies; simple vibrations and selected topics from three dimensional rigidbody dynamics, steady and variable mass flow, and orbital motion. ELY, GURLEY
CE 305 Traffic Engineering. Preq: CE 200. 3(2-2) ES. Integrated approach to plan-ning, design, and operation of transportation systems with an emphasis on highway andstreet systems, Roadway design, traffic operations and performance, and control systems.HUMMER, STONE
CE 313 Mechanics of Solids. Preq:A grade ofCor betterin CE214; Coreq: MA 242. 3(3 0)F, S, Sum. Elementary analysis of deformable solids subjected to force systems. Concepts ofstress and strain; one, two and three-dimensional stress-strain relationships for the linearelastic solid. Statically determinate and indeterminate axial force, torsion and bendingmembers. Stress transformations, pressure vessels, combined loadings. Introduction tocolumn buckling. DOUGLAS, HAVNER
CE 324 Structural Behavior Measurement. Preq: MAT200; Coreqs: CE 215, CE .125.1(0-3) F,S,Sum. Introduction to experimental techniques: strain measurement in structural members, strain and displacement measurements in frames and trusses, frequencyand damping measurements in beams. Where appropriate, experimental results will beapplied to theoretical predictions.
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CE 325 Structural Analysis. ans.‘ CSC 110 or CSC 111 and CE 313, 3(3-0) F,S,Sum.Analysis of internal forces ofstatically determinate trusses. beams and framed structures.Analysis of deformations by methods of virtual work and conjugate beam. Indeterminatestructural analysis of trusses, beams and rigid frames by force and displacement methods.BINGHAM, ELY, SMITH, TUNG
CE 327 Reinforced Concrete Design. Preqs: CE .325. CE 332. 3(3 0) F,S,Sum. Behavior,strength, and design of reinforced concrete members subjected to moment, shear, and axialforces. Introduction to the design of reinforced concrete structures.AHMAD, NAU, SCHULTZ
CE 332 Materials of Construction. Preqs.‘ MAT 200 and CSC 110 or CSC 111. 3(2-3)F,S.Sum. Manufacture and properties of mineral and bituminous cements and mineralaggregates. Mechanical properties and durability ofportland cement concrete, bituminousmixtures. masonry units, timber products. and miscellaneous construction materials.Materials testing. KIM, LEMING
CE 342 Engineering Behavior of Soils and Foundations. Preq: CE 313; Coreq: CE 332.4(a’ 2) ES, Sum. Soil properties and mechanics of analysis related to engineering behaviorof soils. Includes soil identification. classification, index properties, effective stress concepts, settlement analysis, evaluation of shear strength and bearing capacity, and fundamentals of foundation selection and design. BORDEN, LAMBE, RAHMAN
CE 367 Mechanical and Electrical Systems in Buildings. Preq: PY 208. 3(3 0) S.Introduction to mechanical and electrical systems in building construction. IncludesHVAC, lighting and electrical systems, focusing on design concepts, equipment applicationand design of the construction process for modern building systems. LOMBARDI
CE 375 Civil Engineering Systems. Preq: CSC 110; Coreqs: MA 341. 3(3 0) ES. A broadperspective, systematic approach to civil planning, analysis, evaluation and design forlarge scale projects in construction. structures, transportation. water resources and othercivil engineering areas. GALLER. MCDONALD, BAUGH
CE 381 Hydraulics Systems Measurements Lab. Coreq: CE 382. 1(0-3) F,S,Sum.Introduction to experimental techniques for the analysis of hydraulic systems; measurement of viscosity, fluid pressures, velocity distributions. flow rates; investigations into thefriction, momentum transfer, and turbulence on fluid flow.
CE 382 Hydraulics. Preq: CE 215; Coreq: MA 31,]. 3(3 0) ES. Fluid properties: mass.energy and momentum conservation laws; dimensional analysis and modeling; laminarand turbulent flows: surface and form resistance: flow in pipes and open channels; elementary hydrodymanics; fluid measurements: characteristics of hydraulic machines.FISHER, MCDONALD. OVERTON
CE 383 Hydrology and Urban Water Systems. Preq: CE 382. 3(3 0) ES. Engineeringhydrology and design of elements of urban water systems. Applications in stormwatercollection, channel design, flood control and water supply. Effects of watershed development on quantity and quality of streamflow. MALCOM
CE 384 Introduction to Environmental Engineering. Preq: CE382 orMAE308. 3(3-0)ES. Overview ofenvironmental engineering and manner in which environment is affectedby human activity. Physical, chemical, and biological processes for water and wastewatertreatment. Municipal solid waste and hazardous waste management. air pollution, environmental chemistry and microbiology. BARLAZ. LIEHR
CE 400 Transportation Engineering Project. Preqs: CE 375, CE 406. 3(1 4) S. Inte-grated team approach to design of major transportation engineering projects. Professionaltopics in transportation engineering practice. HUMMER
CE 406 Transportation Systems Engineering. Preq: CE 305. 3(3—0) F,S. Multi—modaltransportation systems; railroads, airports, highways, and other modes. Planning, analysis,and design. Fundamental concepts; supply, demand, flows, impacts, and network optimi—zation. STONE
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CE 420 Structural Engineering Project. Preqs.‘ CE 327, CE 375. CE .426. 3(2 2) ES.Planning, analysis and design of complete structural systems composed of steel and reinforced concrete. Professional topics in structural engineering practice. NAU, SMITH
CE 425 Intermediate Structural Analysis. Preq: CE 325. 3(3 0) ES. A rigorous treatment, at intermediate level. of indeterminate structural analysis. Coverage includesmethods for calculating displacements, force and displacement methods of indeterminateanalysis, approximate methods of indeterminate analysis, Maxwell-Betti reciprocal theo-rem, qualitative influence lines, and introduction to structural vibrations. MATZEN
CE 426 Structural Steel Design. Preq: CE 325. 3(3—0) F,S.Sum. Design and behavior ofstructural steel members and their connections subjected to moment, shear, and axialforces. Introduction to the design of steel structures. NAU, SCHULTZ, SMITH
CE 428 Structural Design in Wood. Preq: CE 325. 3(3-0). Structural behavior of woodunder loads; design of structural elements in wood; mechanical properties of wood fastenersand connections; design projects using clear wood, plywood and glue-laminated wood.
CE 440 Geotechnical Engineering Project. Preq: CE 375; Coreq: CE 4.43. 3(1 4) ES.Integrated team approach to major geotechnical engineering projects involving site selection, analysis and design of foundations and earth structures, establishment of performancecriteria, economic analysis, identification of potential construction problems, and mattersregarding professional practice and ethics. BORDEN, LAMBE, RAHMAN, WAHLS
CE 443 Seepage, Earth Embankments and Retaining Structures. Preq.‘ CE 342.3(3 0) ES. Review of shear strength concepts; ground water hydraulics; slope stability;lateral earth pressure problems; placement of fills. LAMBE
CE 463 Construction Estimating, Planning, and Control. Preqs: Junior Standing andCSC 1 10 or CSC 112. 3(2-2) F. Overview of the construction industry; life cycle of construc-tion projects, work breakdown structure, activity cost and time estimation, computerizedplanning and scheduling methods, resource leveling, time cost tradeoff; computerized costestimating, bidding and negotiation strategies; and cost schedule control systems.
CE 464 Legal Aspects of Contracting. Freq: Sr. standing. 3(3 0) F. Legal aspects ofcontract documents, drawings and specifications; owner-engineer—constructor relationships and responsibilities; bids and contract performance, Labor laws; governmentaladministrative and regulatory agencies; torts; business organizations; ethics andprofessionalism. McCAIN
CE 465 Construction Equipment and Methods. Preq: CE 332 and either CSC 110 orCSC 112. 3(3 0) S. Study of construction operations as dynamic production processes.Utilization of equipment and other resources to achieve highest levels of productivity,safety, and quality. Covers a wide range of traditional and state of the art constructionmethods. BERNOLD
CE 466 Building Construction Engineering. Corequisite: CE 327. 3(2 2) F. Construction processes for buildings and other structures including codes and standards, structuraland architectural components and systems, formwork and bracing design, erection andassembly methods. JOHNSTON
CE 469 Construction Engineering Project. Preq: CE 463, Last semester in CECor CM,"Coreq: CE 464. 3(1-6) F,S. Capstone course involving integrated team approach in thedesign of the construction process, utilizing computerized tools for cost estimation, plan-ning, scheduling, process design, and management of two construction projects. Eachstudent also selects an individual project. Lecture topics include: ethics, professionalism,marketing, bid presentations, business planning, finance, and other appropriate topics byguest speakers from industry. McCAIN,LOMBARDI
CE 480 Water Resources Engineering Project. Preqs: CE 305, CE 31,2, CE 375, CE383; Coreq: CE 481,. 3(1 4) F,S. Engineering design of selected projects in water resourcesengineering, involving interactions with other CE specialty areas. Project subjects includesitework, floodwater reservoirs, and one selected by the student. Professional topics inwater resources engineering practice. BORDEN, MALCOM
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CE 484 Water Supply and Waste Water Systems. Preq: CE 389’. 3(3 0) F. Elements ofthe design of water supply and wastewater disposal systems. CHAO
CE 487 Introduction to Coastal and Ocean Engineering. Preqs: Senior standing andCE we. 57.} U) S. Introduction to design and analysis of civil engineering projects in theocean and along the coastline. Basic wave mechanics, tides, and ocean dynamics as appliedto the understanding of coastal erosion control and other marine problems. An optionaltwo day field trip to the North Carolina Outer Banks at a nominal student expense is aregular feature of the course. FISHER
CE 497 Current Topics in Civil Engineering. Preq.‘ Permission of Instructor. 1 4F,S,Sum. Presentation of material not normally available in regular course offerings oroffering of new courses on a trial basis. Credits and content determined by faculty memberin consultation with the Department Head.
CE 498 Special Problems in Civil Engineering. Preq: Sr. standing. 1 4 ES. Directedreading in the literature of civil engineering, introduction to research methodology.seminar discussion dealing with special civil engineering topics of current interest.
Selected 500-Level Courses Open to Advanced Undergraduates
CE 501 Transportation Systems Analysis. Preq: CE 406. 3(3 0) F.
CE 502 Transportation Operations. Pr(q: CE 406. 3(3 0) F.
CE 503 Transportation Design. Preq.’ CE 406. 3(2 3) S.
CE 504 Water Transportation. Preq: CE .305. 3(3 0) F.
CE 507 Airphoto Analysis I. Preq; Sr. standing. .}(2 .3) S.
CE 510 Airport Planning and Design. Preq.‘ CE .305. 3(3 0) F.
CE 511, 512 Continuum Mechanics I, II. Preqs.‘ CE 313 0r MAE .314, CE 382 or MAE.306, MAE .fUI, MA 405. (511) 3(3 (1) F; (512) 3(3 0)A[t. S.
CE 513 Theory of Elasticity I. Preq: CE 313 0r MAE 314. 3(3-0).
CE 514 Stress Waves. Preqs: MA .341; CE 313 0r PY411 or MA 401 or MBA 35]. 3(3-0).
CE 521 Advanced Strength of Materials. Preq: CE 313 or MAE 314. 3(3 0) F.
CE 522 Elastic Stability. Preqs: CE 521, MA 341. 405. 3(3-0).
CE 524 Analysis and Design of Masonry Structures. Coreq: CE 420. 3(3 0).
CE 525 Matrix Structural Analysis. Preq: CE 425. 3(3—0) F.
CE 526 Finite Element Methods for Civil Engineering. Preqs: CE 525 and priorprogramming knowledge. 3(3 0) S.
CE 527 Analysis and Design of Structures for Dynamic Loads. Preq: CE 525. 3(3 0) F.
CE 531 Structural Models. Preq: CE 420. 3(2 3) F.
CE 534 Plastic Analysis and Design. Preq: CE 420. 3(3 0) S.
CE 536 Theory and Design of Prestressed Concrete. Coreq: CE 420. 3(3-0) F.
CE (MEA) 541 Gravity Wave Theory I. Preq: MAE 305 or PY411. 3(3-0) S.
CE 544 Foundation Engineering. Preq: CE 342. 3(3 0) S.
CE 548 Engineering Properties of Soils I. Preq.‘ CE 342. 3(2-3) F.
CE 551 Theory of Concrete Mixtures. Preq: CE 3.32. 3(3 0) F.
CE 553 Asphalt and Bituminous Materials. Preq: CE 332. 3(2-3) S.
CE 555 Highway and Airport Pavement Design. Preq: CE 406 or 443. 3(2-3) F.
CE 561 Construction Planning and Scheduling. Preq: CE 463. 3(3—0) Every er.semester.
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CE 562 Construction Productivity. Preq: CE .463 or equivalent. 3(3 0) Every 3rd.semester.
CE 566 Building Construction Systems. Preq: CE 466 or CE .420 or grad. standing inABC. 3(3 0). Every 3rd semester.
CE (BAE, MB) 570 Sanitary Microbiology. Preq: MB 401 or equivalent. 3(2—3) S.
CE 575 Civil Engineering Systems. Preq: MA 405. 3(3—0) S.
CE 580 Flow in Open Channels. Preq: CE 382. 3(3 0) F.
CE 582 Coastal Hydrodynamics. Preq: CE 382 or equivalent. 3(3 0) F.
CE 583 Engineering Aspects of Coastal Processes. Preq: CE .382 or equivalent. Coreq:MEA (CE) 541. 3(3—0) S.
CE 584 Hydraulics of Ground Water. Preq: CE 382 or 342 or equivalent. 3(3-0) F.
CE 585 Urban Stormwater Management. Preq: CE 383. 3(3~0) F, Alt. yrs.
CE 586 Engineering Hydrology. Preq: CE 383. 3(3 0) F, Alt. yrs.
CE 589 Special Topics in Civil Engineering. 3(3 0) ES.
CE 591, 592 Civil Engineering Seminar. 1(1 0) F,S.
CE 598 Civil Engineering, Projects. 1-6 F.S.
FOREST RESOURCES
CFR 110-111 Forest Resources Scholars Forum. Enrollment lim ited to participants inthe Scholars Program. 0(2 0) F,S. Interdisciplinary seminar series with presentations bydistinguished faculty members and experts drawn from technical, academic, business andgovernment communities. Discussions of major public issues and topics of contemporaryconcern. WELLMAN
CFR 134 Computers in Natural Resources. Freshmen and first semester trans-ft r students only. 1(0—3) F,S. Forestry, wood science, recreation, and natural resource computerapplications and exercises using word processing, spreadsheets, and database manage-ment programs. Introduction to microcomputer operating systems, specific applicationpackages, and BASIC computer language. ROISE, STAFF
CFR 210-211 Forest Resources Scholars Forum. Enrollment limited to participants inthe Scholars Program. 0(2 0) ES. Interdisciplinary seminar series with presentations bydistinguished faculty members and experts drawn from technical, academic, business andgovernment communities. Discussions of major public issues and topics of contemporaryconcern. WELLMAN
CHEMISTRY
CH 100 Chemistry and Society. 4(4 0) F,S,Sum. Credit is not allowed for CH 100 ifstudent has prior credit for CH 101. Awareness and understanding of chemistry in everyday life for the non-science student. Non-mathematical treatmentof essential fundamentalconcepts. Emphasis on practical applications of chemistry to consumer affairs, energy,medicine, food, sports, and pollution.
CH 101 General Chemistry I. Preq.‘ Satisfactory score on Math Placement Eran! 0r MA1]] with a grade of C or better; Coreq: CH 12]. 30 0) F,S,Sum. Fundamental chemicalconcepts of composition and stoichiometry; atomic structure; bonding and molecular structure, and geometry; chemical reactions; states of matter, including solutions. May befollowed by CH 103,105, or 107.



CH 106 Computer Applications in Chemistry I. Preq: CH major; Coreq: CH101.I(0 3)F. A supplement to CH 121 laboratory, for chemistry majors. An introduction to the use ofcomputers in chemistry for data analysis, graphical data display, report preparation, andbibliographic searching.
CH 107 General Chemistry II. Preq: CH 101 with agrade ofCor better; Coreq: CH 127..)'(.1 U) F,S,Sum. Detailed quantitative aspects ofsolutions, thermodynamics, kinetics, equil-ibrium. solution stoichiometry, electrochemistry, and acid-base chemistry.
CH 108 Computer Applications in Chemistry II. Preqs: CH106, CH major," Coreq: CHm7. 1(1) J) S. A supplement to CH 127 laboratory, for chemistry majors. The use ofcomputers in mathematical modeling of chemical concepts: applications of computergraphics to structure drawing, molecular modeling, and scientific illustration.
CH 121 General Chemistry I Lab. Coreq.~ CH 101. 1(1) .3)
CH 127 Principles of Chemistry Lab. Coreq: CH 107. 1(0-3).
CH 211 Analytical Chemistry I. Preq; CH 108; Coreq: CH 212 and P1708. Credit notallouulfor both CH 211 and CH 315. 3(3 0) S. Methods of quantitative analysis based onsolution chemistry. potentiometry, coulometry, chromatography. and molecular absorp—tion and fluorescence spectroscopy. Statistics of measurement precision.
CH 212 Analytical Chemistry Laboratory 1. Coreq: CH 211. 1(0 3) S. Laboratoryexperiments in volumetric analysis. ion selective electrodes, potentiometry, molecularabsorption and fluorescence spectroscopy, acid base chemistry. and computer applications. Precision, accuracy. and statistical analysis emphasized.
CH 220 Introductory Organic Chemistry. Preqs: CH107. Credit is not allowedfor bothCH 220 and CH 221. 4(3-3) F,S,Sum. A one semester course in the fundamental principlesof organic chemistry. Preparation, reactions, and physical properties of alkanes, cycloal-kanes, alcohols. alkyl halides, aromatic compounds. aldehydes. ketones, organic acids. acidderivatives, and amines.
CH 221 Organic Chemistry I. Preq: CH 107. Credit is not allowedfor both CH 220 andCH 221. AU .3) F. S, Sum. First half of two semester sequence in the fundamentals ofmodern organic chemistry. Structure and bonding, stereochemistry, reactivity and synthe-sis of carbon compounds. Detailed coverage of aliphatic hydrocarbons, alcohols, ethers. andalkyl halides. Introduction to spectral techniques.
CH 223 Organic Chemistry II. Preq: CH 221. 4(3-3) F,S,Sum. Second half of a two-semester sequence in modern organic chemistry. Continuation of mechanistic approach toreactions and synthesis of organic compounds. Detailed coverage of carbonyl compounds(aldehydes. ketones, acids), aromatic chemistry and amines. Spectral techniques employedthroughout.
CH 295 Special Problems in Chemistry. Preq: Consent ofDepartment. 1 F.S. Specialtopics in chemistry at the early undergraduate level. Trial offerings of new or experimentalcourses in chemistry.
CH 315 Quantitative Analysis. Preqs.‘ CH 107. Credit is not allowedfor both CH211andCH .315. 4(3-3) F,S.Sum. Fundamental principles and modern techniques of chemicalanalyses: spectrochemical, electrochemical, and volumetric methods of analysis, modernchemical instrumentation, and interpretation of data.
CH 331 Introductory Physical Chemistry. Preqs: CH 107 127'; MA 241 or 212, PY205or FY 21] or PY 221. 4(3 3) RS. Basic physicochemical principles including chemicalthermodynamics, physical and chemical equilibrium, electrochemistry and reaction kinet-ics. For students who require only a single semester of physical chemistry.
CH 401 Systematic Inorganic Chemistry I. Coreq: CH431 or CH 331. 2(2 0) F.S.Sum.Descriptive chemistry of the elements with particular attention to their reactions in aque-ous solution. Emphasis on the chemistry of the main group elements and the periodicity oftheir chemical properties.
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CH 402 Inorganic Chemistry Laboratory. Coreq: CH 401. 1(0—3) F,S. A laboratoryprogram to accompany CH 401, for B.S. chemistry majors. Synthetic techniques includinginert atmosphere, electrolysis, high-temperature, and ion-exchange illustrated by applica-tion to main-group and transition metal complexes and to other main-group compounds.
CH 403 Systematic Inorganic Chemistry II. Preq: CH 401. 3(3 0) S. Development andapplication of theoretical principles to the structure and energies of inorganic substances.Particular attention to the chemistry of coordination compounds of the transition elements.
CH 415 Analytical Chemistry II. Preq.‘ CH 211; Coreq: CH .416, CH 433. 3(3 0) F.Methods of quantitative analysis based on electronic instrumentation. Signal processingand 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. Coreq: CH 415. 2(0 6) F. Experiments inspectroscopy, electrochemistry, chromatography and electronics; computer applications toexperimental design and data smoothing.
CH 428 Qualitative Organic Analysis. Preq: CH 223. 3(1 6) ES. Introduction to thesystematic identification and separation of organic compounds by the application of bothphysical and chemical techniques. Infrared and nuclear magnetic spectroscopy, chemicalclassification tests, and the preparation of derivatives are used to acquaint the student withorganic research methods.
CH 431 Physical Chemistry I. Preqs: CH 107, MA 242. PY203 or 208; Coreq: MA 341.3(3—1) F,S,Sum. An intensive study of physical chemical principles including states ofmatter, classical thermodynamics, physical and chemical equilibria, and electrochemistry.
CH 433 Physical Chemistry II. Preqs: CH 431, MA 3.41. Credit may not be claimedforboth CH433 and CH .437. 3(3-1). F,S,Sum. An intensive study of physical chemical principles including molecular spectroscopy, statistical thermodynamics, reaction kinetics,kinetic theory, and transport properties.
CH 434 Physical Chemistry Laboratory. Preq: CH 431; Coreq: CH 1,33. 3(1—4)F,S. Aproject-oriented course to acquaint students with modern physical chemistry laboratorytechniques. Experiments in chemical thermodynamics, kinetics, molecular structure andspectra.
CH 435 Introduction to Quantum Chemistry. Preqs: MA 341; PY208 or PY203. 3(3-0}F. An introduction to the basic principles of quantum theory and its application to atomicand molecular structure and spectroscopy.
CH 437 Physical Chemistry for Engineers. Preqs: PY 208, CHE 315, MA 341. Creditmay not be claimed for both CH 1,33 and CH 437. 4(4 0) ES. Selected physiochemicalprinciples including quantum theory, statistical thermodynamics, kinetic theory, transport phenomena and rates of chemical reactions.
CH (TC) 461 Introduction to Fiber-Forming Polymers. Preq: CH 223. 4(3 3) F. (SeeTextile Chemistry.)
CH 491 Honors Chemistry. Preq: Senior in Chemistry and admission to Honors Pro—gram. 1-3 F,S. Independent study and research projects in chemistry. Honors studentsmust register for this course in both fall and spring semesters of their senior year.
CH 495 Special Topics in Chemistry. Preq: CI. 1-3 F,S. To serve needs not covered byexisting courses.
CH 499 Undergraduate Research in Chemistry. Preq: Two years of chemistry anddepartmental approval. Credits Arranged. 1 3 F,S,Sum. Independent investigation of aresearch problem under the supervision of a chemistry faculty member.
Selected 500—Level Courses Open To Advanced Undergraduates
CH 501 Advanced Inorganic Chemistry I. Preq.’ CH Add. 3(3-0) F.
CH 503 Advanced Inorganic Chemistry II. Preq: CH 501. 3(3 0) S.
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CH 505 Physical Methods in Inorganic Chemistry. Preq: CH 501. 3(3 0) S.
CH 511 Advanced Analytical Chemistry I. Preq; CH 433; CH M5. 3(3-0) F.
CH 513 Advanced Analytical Chemistry II. Preq.‘ CH 511. 2(2-0) S.
CH 514 Electronics and Instrumentation Laboratory. Preq: CH 511; Coreq: CH 513.1(0 .3) S.
CH 521 Advanced Organic Chemistry I. Preqs: CH 223. 4.23 or 4.35. .3/3 0) F.
CH 523 Advanced Organic Chemistry II. Preq: CH 52]. 3(3 0) S.
CH 525 Physical Methods in Organic Chemistry. Preqs: CH 223 and 1,33 or 4.35. 3(3—0}S.
CH 527 Mass Spectrometry. PM]: CH 4.3.}. 3(3 0) F.
CH 531 Chemical Thermodynamics. Preqs.‘ CH 433. MA 34]. 3(3-0) F.
CH 533 Chemical Kinetics. Preqs: CH 4.3.}. MA .341. 3(J 0) Alt. S.
CH 535 Surface Phenomena. Prrqs: CH 433. MA 31,1. 3(3-0) Alt. S.
CH 536 Chemical Spectroscopy. Preq: CH 435. 3(J 0) Alt. S.
CH 537 Quantum Chemistry. Prcqs: MA 341. CH 4.35 or P1’407. 3(3-0) S.
CH 539 Colloid Chemistry. Prtq: CH 220, 315 or 3.31. or C1. 3(2—3) Alt. S.
CH (TC) 562 Physical Chemistry of High Polymers-Bulk Properties. Preq: CH 220 or:25. CH 3.31 or 431. 3(3 0) F.
CHEMICAL ENGINEERING
CHE 205 Chemical Process Principles. Preqs: Cor better in MA 241. PY205. CH107:Conq.‘ CSC 112. 4(3 2) ES. Engineering methods of treating material balances. stoichiometry, phase equilibrium calculations, thermophysics, thermochemistry and the first lawof thermodynamics. Introduction to computers and a computer language for solving problems related to the course material. Initial stages of process design through a comprehensive case study.
CHE 225 Chemical Process Systems. Preq: C or better in both CHE 205 and MA 242.CSC 11:. 3(2 2) SSmn. Introduction to methods of measuring chemical variables, analyz-ing process data. and formulating mathematical models of process systems. Instrumentalmeasurement methods. Elementary statistical data analysis. Dynamic process systembehavior. Computer simulation of steady-state and dynamic processes.
CHE 311 Transport Processes I. Preqs: C or better in both CHE 225 and MA 341. 3(3-0)ES. Fundamental aspects of momentum and heat transfer. and the use of these funda-mentals in solving problems in transport operations.
CHE 312 Transport Processes II. Preq.‘ C or better in CHE 311. 3(3 0) ES. Funda—mental aspects of mass transfer and the use of these basic principles in solving problems intransport operations.
CHE 315 Chemical Process Thermodynamics. Preqs: C or better in CHE 225. 3(3 0)F.S. Laws of thermodynamics and their application to chemical engineering problems.both in theory and in practice. Criteria of equilibrium in physical and chemical changes.Behavior of real fluids. including mixtures.
CHE 316 Thermodynamics of Chemical and Phase Equilibria. Preq: C or better inCHE .315. 3(3 0) ES. Systematic study of chemical reaction equilibria and phase equili—brium. Use of fugacity. activity and chemical potential concepts for predicting the effect ofsuch variables as temperature, pressure on equilibrium compositions. Methods for measuring and estimating thermodynamic properties important to equilibrium calculation in realsystems.
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CHE 330 Chemical Engineering Lab I. Preq: CHE 311. 2(0—4) F,S, Sum. Laboratoryexperiments in unitoperations of heat transfer and fluid flow. Experimental planning andtechnical report writing are emphasized.
CHE 331 Chemical Engineering Lab II. Preq: CHE 312, CHE 330. 2(0 1;) F,S, Sum.Laboratory experiments in mass transfer and reaction kinetics. Experimental planning,technical report writing and oral presentations are emphasized.
CHE 425 Process System Analysis and Control. Preq: CHE 312. 3(3 0) S. Dynamicanalysis and continuous control of chemical engineering processes. Process modeling;stability analysis. design and selection of control schemes. Solution of differential equationsusing Laplace transform techniques.
CHE 446 Design and Analysis of Chemical Reactors. Preq: CHE 31 6‘; Coreq: CHE 31 6.3(3-0) F. Characterization and measurement of the rates of homogeneous and heterogeneous reactions. Design and analysis of chemical reactors.
CHE 450 Chemical Engineering Design I. Preq: CHE .312. 3(3—0) F. Applications ofcost accounting, cost estimation for new equipment, manufacturing cost and measures ofprofitability. Use of computer simulation design and cost programs. Procedures for sizingunit operations commonly encountered in the chemical process industry. Heuristics forselection of separation processes and heat exchanger network synthesis.
CHE 451 Chemical Engineering Design II. Preqs: CHE 450. CHE 446. 3(2 2) S.Chemical process design and optimization. The interplay of economic and technical factorsin process development, site selection, project design, and production management. Comprehensive design problems.
CHE (BAE) 465 Introduction to Biomedical Engineering. Preqs: MA 202 or MA 212,PY208 or PY 212. 3(3-0) S. An introduction to certain engineering concepts and to theirquantitative application to biomedical problems, such as flow in the cardiovascular andrespiratory systems, transfer of materials through physiological tissues and membranes,and performance of organ replacement and assist devices.
CHE 495 Seminar in Chemical Engineering. Coreq: Senior standing. 1(1 0) ES.Professional aspects and topics of current interest.
CHE 497 Chemical Engineering Projects I. Preqs: Senior standing. 3(0 12) F,S,Sum.Introduction to chemical engineering research through experimental, theoretical andliterature studies. Oral and written presentation of reports.
CHE 498 Chemical Engineering Projects II. Preqs.‘ Senior standing. 1 3 F,S,Sum.Projects in research, design or development in various areas of chemical engineering.
Selected 500-Level Courses Open To Advanced Undergraduates
CHE 511 Chemical Engineering Process Modeling. Preqs: CHE 311, MA 31,1. 3(3-0)F.
CHE 513 Thermodynamics I. Preq: CHE 316. 3(3-0) F.
CHE 515 Transport Phenomena. Preq: CHE 311. 3(3 0) F.
CHE 517 Chemical Reaction Engineering. Preq: CHE 446. 3(3-0) S.
CHE 521 Separation Processes. Preq: CHE 312. 3(3—0) S.
CHE 525 Chemical Process Control. Preq: CHE 425. 3(3—0) S.
CHE (OR) 527 Optimization of Engineering Processes. Preqs: CHE A5] or OR 501,FORTRAN programming. 3(3-0) F.
CHE 543 Technology of Polymers. 3(3 0) S.
CHE 551 Biochemical Engineering. Preqs: CHE 312, 1,46. 3(3-0).
CHE (TC) 569 Polymers, Surfactants and Colloidal Materials. Preqs: CHE .316, CH223. 3(3—0) F.
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CHE (TC) 570 Radiation Chemistry and Technology of Polymeric Systems. Preqs:('H :2], 4J1. Jaw) S.
COMPARATIVE LITERATURE
CL 495 Special Topics in Comparative Literature. 3(3 0) S. Detailed investigation ofatopic in comparative literature. Topic and mode of study determined by faculty member(s)in consultation with Comparative Literature Committee and heads of departments ofEnglish and Foreign Languages.
COMMUNICATION
COM 103 Introduction to the Theatre. 3(3 0) F,S,Sum. Artistic, technical, historical,and literary areas of theatre, including acting, directing, design, stagecraft, lighting,costuming, makeup, and criticism.
COM 110 Public Speaking. 3(3-0) F,S,Sum. Research skills. topic selection, speechorganization, skills in speech delivery. Listening for analysis and evaluation of in-classspeech presentation.
COM 112 Interpersonal Communication. 3(3 0) F.S,Sum. Interpersonal communication competence: self concept, self-disclosure, active listening, verbal and nonverbal communication, conflict management. and communication change.
COM 146 Business and Professional Communication. Communication majors may notcount COM 11) 61in the major. 3(3 0) ES. The nature of communication theory and practice inbusiness and professional settings. Development of individual, dyadic, group and organizational communication proficiencies. Supervisory subordinate and peer communication,active listening, group communication, and presentational speaking.
COM 190 Introduction to Communication. Preq: COM majors only. 3(3 0) RS. Communication theories, practices, and ethical issues related to the five concentrations of studyoffered by the Department of Communication: Communication (LCC), CommunicationDisorders (LCD), Mass Communication (LCM), Public Relations (LCP), and Theatre (LCT).
COM 201 Persuasion Theory. 3(0’ 0) F,S,Sum. Impacts of persuasive communication onattitudes and behavior. Uses humanistic and social scientific theories to explain the persua—sive process.
COM 202 Group Communication. 3(3—0) F,S. Group communication in business, industry, government, and education. Elements of decision making, leadership, managing con~flict. and facilitating productive membership.
COM 203 Theory and Practice of Acting. 3(3 0) F.S.Sum. Basic contemporary theorieson acting, with practical application through classroom exercises. Role analysis, adapta-tion of voice and body to performance demands, and role development through variousrehearsal activities.
COM 204 Writing for the Electronic Media. 3(3-0) F,S,Sum. Theory and practice ofwriting for radio, television, and film. Students create scripts, treatments, and storyboards.Areas of study include news, documentary, instructional, corporate, promotional, anddramatic approaches to scriptwriting.
COM 21 1 Argumentation and Advocacy. 3(3 0) F,S. A study of the process of influenc-ing opinion through the use of logical arguments. Emphasis upon analysis, briefing,evidence, reasoning, and refutation. In class debating.
COM 212 Interracial Communication. Preq: CI. 3(3 0) F. Human communication ininterracial contexts. with special emphasis on African American and white Americancommunication. Self awareness and self disclosure of racial attitudes and behaviors. Indi-vidual and group exercises and presentations.
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COM 213 Oral Interpretation of Literature. 3(3 0) ES. Selection, preparation, andoral performance of literature for specific audiences of adults and children.
COM 214 Introduction to Audio Production. Preq: COM 201;. Preference is given toCommunication majors. 3(1 1;) F,S,Sum. Basic principles of audio production, includingstudio operation, performing, writing, and producing.
COM 215 Introduction To Communication Disorders. 3(3-0) F,S. Normal speechlanguage development including the anatomical and physiological bases for reception andexpression of oral language. Developmental and acquired speech language problems andbasic treatment principles applied to communication disorders.
COM 223 Stagecraft. 3(3-0) F, S. Fundamentals of scenery design, set construction. andrelated technical activities. Practical applications with use of design media and shopfacilities. Required production participation in University Theatre presentations.
COM 224 Introduction to Television Production. Preq: COM 204. Enrollment preference is given to Communication majors. 3(1—4) F,S. Basic techniques of television studioproduction, including producing, writing, and directing.
COM 226 Introduction to Public Relations. 3(3 0) F,S. Public relations as a communi-cation function oforganizations. Public relations process, principles, history, and practice.Analysis of environmental, organizational, communication, and audience influences onpublic relations practice; career opportunities.
COM 233 Introduction to Stage Lighting. 3(2 2) F. Fundamentals and uses of stagelighting equipment and stage lighting design. Practical application of design media andshop facilities. Participation in production activity for University Theatre presentations.
COM 234 Criticism of Entertainment Media. 3(3 0) F. Examines the history andimpact of media entertainment programming. Television is the central focus but film,radio and print are included. Provides awareness of the evolution of contemporary enter-tainments and skills of isolating and assessing impact.
COM 243 African-American Theatre. 3(3-0) S. African-American dramaturgy and itsimpact on the American theatre; plays from the nineteenth century to the present.
COM 244 Introduction to Film Production. 3(2-2) F. Principles of production andediting techniques for 8mm and 16mm film including film stocks, cinematography, cameraand lens operation, editing and splicing, the laboratory, scripting, and the film business.Students will script, shoot, and edit short films.
COM 284 Introduction to Mass Communication. 3(3-0) F. Development, structure, andfunctions of radio, television, film, books, newspapers, magazines and other mass media inthe United States. Fundamentals of news, mass entertainment, advertising, public rela-tions and mass communication research.
COM 293 Theatre Practicum. 1—6 F,S,Sum. Practical experience in one or more of thevarious areas of artistic and technical theatre through active participation in ThompsonTheatre’s play production program.
COM 298 Special Projects in Communication. 1 3 F,S. A special projects course to beutilized for guided research or experimental classes at the sophomore level, topic de-termined by instructor.
COM 301 PresentationaLSpeaking. Preqs: COM 110 or COM 146. 3(3 0) F,S. Design,organization and delivery of oral presentations for policy determination, policy implementation, and sales.
COM 302 Managing Meetings. 3(3-0) F. Rules and customs of meetings in committees,assemblies and organizations; meeting management and group leadership; parliamentarymotions and strategies.
COM 303 Stage Directing. 3(3 0) S. Basic theory of directing and its application totheatrical production. Play reading, evaluation, casting procedure, staff organization, andrehearsal planning and practices. Laboratory productions of short plays.
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COM 312 Patterns of Miscommunication. 3(3-0) F,S. Miscommunication patterns originating from fallacious semantic assumptions held by communicators. Suggestions forpreventing miscommunication.
COM 313 Advanced Oral Interpretation. Preq: COM 2].}. 3(1 4) S. Alt. yrs. Increasesskills in selection, preparation. and oral presentation of literature for specific audiences oflocal elementary and or secondary school pupils.
COM 314 Advanced Audio Production. Preq: COM 211,. Enrollment preference toCom m ((21 {cation majors. 3(1 1;) S. Advanced multichannel techniques for audio production.Studio acoustics. audio signal processing. and advanced microphone techniques, writing.and performing.
COM 315 Phonetics. 2(3 0) S. Articulatory and acoustic phonetics: application of theInternational Phonetic Alphabet with vocal and ear training.
COM 321 Survey of Rhetorical Theory. Preq: COM201. 3(3—0) F. Principles of rhetori-cal theory from its classical origins through the modern period to the present time. Keyconcepts and theories that provide a critical understanding of the processes of persuasivesymbol use.
COM 322 Nonverbal Communication. Preq: COMIIZ. 3(3-0) F, S. Theory and researchin nonverbal communication, including: environment: space; physical appearance: move-ment: eyes and facial expressions: and vocal cues. Nonverbal communication in personal,workplace and cross-cultural setting.
COM 323 Introduction to Scenic Design. Preq: COM 10.? or 223. 3(2 2) S. Alt. yrs.Aesthetics, elements, and principles of scenic design. Theories and applications to thephysical stage in relation to the script. Practical applications with the use of design mediain University Theatre productions.
COM 324 Advanced Television Production . Preq: COM 221.. 3(1 .4) S. Television pro-gram production utilizing advanced production techniques. Emphasis on refinement ofwriting, producing, and directing skills through work in TV studio on production ofsophisticated program formats.
COM 325 Anatomy and Physiology of Speech. 3(3 0) F. Anatomy and physiology ofthespeech mechanism including the muscular, skeletal. and nervous system structuresinvolved in respiration, phonation, and articulation.
COM 326 Public Relations Applications. Preq: COM 226. 3(3—0) F,S. Management ofthe public relations function in organizations and public relations counseling: communica-tion theory and nature of materials emanating from public relations departments andcounseling firms, practical analysis and development of public relations publicity andcampaigns.
COM 332 Relational Communication. Preq: COM 112. 3(3 0) F.S. Communication pat-terns in the development and deterioration of interpersonal relationships. Functional anddysfunctional communication behaviors in family relationships.
COM 333 Advanced Acting. Preq: COM 203 or demonstrated competence in acting.3(3 0) S. Alt. yrs. Advanced methods in role preparation through exercises in concentration,imagination, sensory and emotional recall, and other Stanislavskian techniques. Analysesand critiques of plays and in-class performances.
COM 334 Criticism of Information Media. Preq: COM 234 orjunior standing. 3(3-0) S.History and impact of informational and persuasive telemediated messages. Topicsaddressed include credibility and motivation in local and national news media, persuasionin political campaigns and social movements, art and artifice in commercials, the infusionof entertainment elements into informational programs.
COM 335 Language Development. 3(3 0) F. Alt. Yrs. Syntactic, semantic, morpho-logic. and pragmatic development from birth through adolescence. The influence of cogni-tive and social development on language development. First language acquisition versussecond language learning.
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COM 336 Communications Techniques for Public Relations. Preq: COM226. 3(3—0)F.Communication processes and procedures of public relations programs. Media techniquespreparation of materials, channels of distribution.
COM 342 Interviewing. Preq: Junior standing. 3(3-0) F, S. Theory and practice of effec—tive communication skills applied in various types of professional interviews. In classinterviewing.
COM 345 Delayed Speech and Language Development. Preq: COM 335. 3(2 2)S.Study of delayed speech and language development. Focuses on: mental retardation; cen-tral nervous system and emotional disorders; hearing loss; speech deprivation; voice; stuttering; and articulation. Requires field observation.
COM 354 Portable Video Production. Preq: COM 204. 3(2 2) F,S,Sum. Principles ofproducing, directing, and editing techniques for video. Students will script, storyboard,shoot and edit short video projects.
COM 362 Male/Female Communication. Preq: Junior Standing; COM 112. 3(3 0) F,S.Effects of gender on the interpersonal communication process. Explanations of genderdifferences, communication about women and men via language and via media, andinterpersonal communication between men and women. Individual and group research:oral presentations.
COM 364 History of Film to 1940. Preq.’ Junior standing. 3(3-0) F. Technologicaldevelopments and aesthetic movements that shaped cinema production and direction fromthe beginning of the industry to 1940. Evolution in camera movement, editing, soundstoryline, and the documentary. Rise to prominence of the Hollywood studio systems andthe contributions of foreign filmmakers.
COM 374 History of Film From 1940. Preq: Junior standing. 3(3-0) S. Technologicaldevelopments and aesthetic movements that have shaped cinema production and directionfrom 1940 to the present. Evolution in camera movement, editing, sound, storyline, and thedocumentary. Post war decline and re-emergence of the Hollywood film industry and thecontributions of foreign filmmakers.
COM 390 Seminar in Communication. Preq: 15 hours ofCOM courses, Communicationmajors only. 1(1 0) ES. Examination of postgraduate plans for employment or graduateschool. Development of coursework and internship plans for senior year.
COM (ANT, H88) 392 International and Cross-cultural Communications. 3(3 0)S.Patterns and problems of verbal and nonverbal forms of cross-cultural communication.Avoidance and management of cultural conflict arising from awareness of characteristicsand cross-cultural communication. Impact on communication of differing culturalperspectives.
COM 403 Touring Theatre. Preq.‘ audition required. 3(1 1,) S. A touring performanceexperience consisting of text analysis, characterization, role development, and performance of scripts,
COM 411 Rhetorical Criticism. 3(3 0) S. Rhetorical analysis of public speeches, socialmovements, political campaigns, popular music, advertising, and religious communication. Neo-Aristotelian criticism, movement studies, genre criticism, dramatistic analysis,content analysis, fantasy theme analysis.
COM 421 Communication Law. Preq: Juniorstanding. 3(3 0) S. Explores the historical,philosophical, and legal foundations of communication rights and responsibilities. Philoso—phies and regulations affecting sources, messages, channels, receivers, and situationsprovide the central focus of the course.
COM 431 Communication in Political Campaigns. Preq: COM 110. 3(3 0) F. Alt. Yrs.Roles of analysis and criticism of oral communication in political campaigns; analysis ofspecial political communication situations; ghostwriting, news conferences, negativeadvertising.
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COM 441 Ethical Issues in Communication. Preq: COM 110, 112. 3(3 0) S. Criticalanalysis of ethical problems in interpersonal and public communication practices.
COM 454 Portable Video Practicum. Preq: COM 354. 3(0-6) S. Hands-on experience insmall video systems production. Students produce instructional videotapes. Provides practical experience in all phases of the production process, including pre-production organization, and critical analysis of the final product.
COM 455 Clinical Practicum in Speech Language Pathologies. Preq: COM 355. 3(2»2) ES. Applies theoretical principles through actual treatment of speech, language, andhearing impaired individuals. Licensed Speech Language Pathologists on staff in theNCSU Speech Clinic supervise treatment provided by students.
COM 456 Organizational Communication. Preqs: COM110 or COM 112. or Jr. stand—ing. J(J U) F,S,Sum. Role of human communication in organizations, the assumptionsinherent in management philosophies about effective communication, and an investigationof the relationships among communication, job satisfaction. productivity, development,and employee motivation.
COM 462 Cross-Cultural Communication. Preq: COM 112; additional COM credits..3(.} ())F. Communication across cultural boundaries with emphasis on comparative analysis of communication strategies and tactics as well as overall communication systems ofvarious cultures: problems, barriers, patterns of communication.
COM 465 Advanced Clinical Practicum in Speech-Language Pathologies. Preq:grade of C or better in COM 455, COM 335. COM 345. 3(2 2) F.S. Applies theoreticalknowledge with practical application for speech. language and hearing impaired individuals. Appraisal and treatment provided by students is under the direct supervision oflicensed Speech Language Pathologists on staff in the NCSU Speech Clinic.
COM 474 Video in Business and Industry. Preq: COM 2.24 or COM 354. 3(3—0) S.Planning and controlling the use of video for training, employee communication, publicrelations, and other purposes in organizations. Applications, organizational variables, andtechnologies.
COM 496 Communication Internship. Preq: Jr. standing in Communication; permisvsion ofDepartment. Communication majors only. F,S. Directed work of experiencefor Communication majors with supervision from the work site and the University.
COM 498 Special Topics in Communication. Preq: Nine hours of communicationcozu‘ses,juniorstanding and permission ofthe department. 1-3 RS. A detailed investigationof a special topic in the communication arts or sciences.
CROP SCIENCE
CS 200 Introduction to Turfgrass Management. Preq: BS 100, BO 200. or CS 213.3(3 0) F. Turfgrass selection, establishment, maintenance, and pest management in lawn.golf course, athletic field, and roadside care; sod production; and other related industries.Field trips required.
CS 213 Crops: Adaptation & Production. Preq: BS 100 or B0 200. 4(3-2) F,S. Funda-mental structure and reproductive features of crops. Their adaptation and importance inglobal agriculture. Practices and inputs needed for economic production of a qualityproduct and interaction of these factors within the constraints of climate, soils, and topo-graphy in maintaining a quality environment.
CS 295 Special Topics in Crop Science. Preq.‘ CS 211, CS 212, or BO 200.1 F,S,Sum.Individual study of specific crop science principles or production practices. Also presenttopics of current interest. DiPAOLA
CS 312 Pastures and Forage Crop. Preqs: BS 100, SSC 200 recommended. 3(3 0) S.Production and preservation of the principal forage crops, with attention to the establish-ment and maintenance of pastures. CHAMBLEE
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CS 318 Corn and Soybean Production. Preq: CS 211, CS 212, SSC 200. 3(3 0) F'., Alt.yrs. Principles of corn and soybean management in southeastern U. S.A., including cultivarselection, planting, pest management, nutritional requirements, tillage and soil management, water management, harvesting, marketing and utilization.
CS 400 Turf Cultural Systems. Preq.’ CS 200, BO 100, SSC 200. 4(3-2) F. Turf culturalsystems related to lawn care operations, golf course management, parks and recreation,athletic field preparation, roadsides and sod production. Emphasis on cultural systemdevelopment for maximum tolerance to environmental stresses including drought, heat,cold and wear. Field trips required. DiPAOLA
CS 411 Environmental Aspects of Crop Production. Preq: B0 .421. 2(2 0) F. Theproductivity and quality of crops in relation to all environmental factors, including man.Disorders caused by physical and biotic environmental stresses and the role of theseenvironmental factors in normal crop development are emphasized. Utilization andmanipulation of the environment for the continued improvement of crops are discussed.PATTERSON
CS 413 Plant Breeding. Preq: GN 411. 2(2 0) S. Discussion of reproductive systems ofhigher plants; the genetic basis for plant improvement and the selection, evaluation, andutilization of crop varieties.
CS 414 Weed Science. Preq: CH220. 4(3 2) F. History, current status and fundamentalsof weed biology and cultural, biological, and chemical weed control; properties and uses ofherbicides-weed identification proper use of herbicides and herbicide application equip«ment; and current weed management practices in crops and non—cropland situations.WORSHAM
CS 415 Agronomic Pest Management Systems. Preq: CS 213, CS 200, CS 414. 3(3 0) S.History, principles, and application of techniques for managing agricultural pests. Theoryand practice of integrating pest control tactics to manage pests and minimize environmental impacts. Topics include pest sampling techniques, economic thresholds, biologicalcontrol, efficient pesticide use, crop pest modeling, animal pest management and 1PMeconomics. LINKER
CS (SSC) 462 Soil-Crop Management Systems. Preqs: CS 212, CS 1,14, SSC 34?, SSC452, senior standing. 3(2-3) S. (See Soil Science) PIKE
CS (SSC) 490 Senior Seminar in Crop Science and Soil Science. Preq: Senior inAgronomy. 1(1 0) S. Review and discussion of current topics in crop science, soil sicence,agronomy and natural resource management. Preparation and presentation of scientificinformation in written and oral format.
CS 492 External Learning Experience. Preq: Sophomore standing. J 6F. S. A learningexperience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer, the departmental teaching coordinator and the academic dean priorto the experience.
CS 493 Special Problems in Crop Science. Preq: Sophomore standing. 1-6 F',S. Alearning experience in agriculture and life sciences within an academic framework thatutilizes campus facilities and resources. Contact and arrangements with prospectiveemployers must be initiated by student and approved by a faculty adviser, the prospectiveemployer, the departmental teaching coordinator and the academic dean prior to theexperience.
CS 495 Special Topics in Crop Science. I J F,S,Sum. Offered as needed to presentmaterials not normally available in regular course offerings or for offering of new courseson a trial basis.
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Selected 500-Le1'el Courses Open To Advanced Undergraduates
CS 511 Tobacco Technology. Preq: BO 421 or equivalent. 3(3—0) 5'.
CS 513 Physiological Aspects of Crop Production. Preq.‘ BO 42]. 3(3-0) S. Alt. yrs.
CS 591 Special Problems. Preq: CI. Credits Arranged. F,S,Sum.
COMPUTER SCIENCE
CSC 100 Computer Literacy. Credit for CSC 100 is not allowed if student has prior(‘I‘( (lit in another computt r science course or computer related course. Offered only throughl)!(l(])tl1(l(’l1l Sludics. :(J (1). Survey of electronic data processing, computer hardware andsoftware systems. and developments in information processing. Comprehensive overviewof the computer: what it is. what it can and cannot do, how it operates, how it may beinstructed to solve problems. Introduces both terminology and applications.HONEYCUTT
CSC 110 Introduction to Computing Pascal. Preq: E 115, MA 141. Students takingthis course must ln eligible to use COE' computing equipment. 3(2-3) F,S. Algorithm devel-opment and problem solving in Pascal. Particular elements include: careful and methodi-cal development of Pascal programs from specifications: documentation and style; approp-riate use of control structures, data types and subprograms; abstraction and verification:numeric and nonnumeric applications.
CSC 112 Introduction to Computing FORTRAN. Preq: E 115. MA 141. Studentstaking this course must be (ligz‘ble to use COE computing equipment. 3(2 3) ES. Problemsolving through writing FORTRAN programs. Particular elements include: careful developmentof FORTRAN programs from specifications: documentation and style; appropriateuse of control structures, data types and subprograms; abstractions and vertification:engineering applications.
CSC 200 Introduction to Computers and Their Uses. May not be used by CSC majorasa restricted elective, 3(2 2) F,S,Sum. Computer history, hardware, systems analysis. security and legal issues. Software. including desirable characteristics of programs, the programming process. writing programs, and using a spreadsheet program.
CSC 201 Basic Computer Organization and Assembly Language. Preq: CSC 210.3(3 U) F.S,Sum. History of computing. Number systems, von Neuman machines, instruc-tion sets and machine code. data representation, assemblers and assembly language pro-gramming, compilers, external and internal processor organization, memory, I/O organi-zation and devices, and simple multi-processors. Detailed study of a contemporaryprocessor.
CSC 202 Concepts and Facilities of Operating Systems. Preq: Assembler Language.3(3 0) ES. History and development of operating systems. Primary components andservices of contemporary multi processing systems; file systems. memory and processmanagement, scheduling policies, virtual resources, terminal interface, command lan-guages, linking and loading, program execution, event-driven kernel. device drivers, sys-tem performance, concurrency control, distributed systems. Detailed study and use of acontemporary system.
CSC 210 Concepts of Programming Languages. Preq: CSC 110. 3(3-0) F,S.Sum.Advanced features of general purpose high-level programming languages: dynamic datastructures, recursion, modularity for large programs. Structure, interpretation and trans-lation of languages. Structured programming. programming environments, languagedependent and independent methodology. Survey of languages and a case study of aproblem oriented language.
CSC (MA) 222 Applied Discrete Mathematics. Preq: CSC 110, MA 11,]. 3(3-0) F,S.Formal logic. Methods of proof including induction. Introduction to grammars and finitestate machines. Recurrence relations and asymptotic behavior of functions. Sets and count—ing. Boolean expressions and logic networks. Graphs and relations.
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CSC 252 Principles of Programming—COBOLPreq: CSCIIO. 2(2 0) F,S,Sum. Intro—duction to the business oriented programming language COBOL. Programming assignments cover general data processing, file maintenance and report generation.
CSC 254 Principles of Programming APL. Preq: MA 405. 1(1-0). Advanced pro—gramming concepts in APL and their application to a wide variety of computing problems.The APL reference language and locally available APL hardware representations.
CSC 255 Principles of Programming—SNOBOL. 1(1 0). Syntax and semantics of thesymbol manipulation language SNOBOL 4. Application of the language to programmingproblems in non-numeric areas.
CSC 258 Programming Language-C. Freq: CSC 202. 2(2—0) F.S,Sum. Systems imple»mentation language C. History and current applications; syntax and semantics of C;paradigms of C that set it apart from other high level languages: C programmingenvironment.
CSC 295 Special Topics in Computer Science. 1-3. Special topics in CSC at the earlyundergraduate level.
CSC 302 Introduction to Numerical Methods. Preqs: CSC 110 or CSC 112, MA 242.3(3-0) F,S. Numerical computations with digital computers; floating point arithmetic andimplications of round-off error. Algorithms and computer techniques for the numericalsolution of problems in: function evaluation; zeros of functions; interpolation; numericaldifferentiation and integration; linear systems of equations; curve fitting; solutions ofnon-linear equations; numerical solutions of ordinary differential equations.
CSC 310 Software Engineering. Preq: CSCZOZ and CSC311. 3(3 0) RS. Application ofproduct engineering methods to software: quality assurance, project management,requirements analysis, specifications, design, development, testing, production andmaintenance.
CSC 311 Data Structures. Preq.‘ CSC210, 222. 3(3 0) F,S,Sum. A survey of fundamentalabstract data types along with efficient implementations for each. Emphasizes asymptoticrunning time as a measure of program performance. Lists, stacks, queues, sparse arrays,binary trees, heaps, balanced search trees, and hash tables. Illustrative applications such asgraph, text—processing, or geometric algorithms.
CSC 312 Computer Organization and Logic. Preqs: CSC 20], CSC 222. 4(3 3) ES.Combinational logic circuits and their relation to Boolean algebra. Functional properties ofcombinational and sequential components and their realizations in integrated circuitforms. Organization of digital computer components; processors, control units, memories,switches, and peripherals. Architecture of computer systems. Computer arithmetic.Microprogrammed control. Interrupt mechanisms. Laboratory exercises involve logical,functional, and electrical properties of components from gates to microprocessors.
CSC 333 Automata, Grammars, and Computability. Preq: CSC 222. 3(3—0) F,S. Studyof three classical formal models of computation finite state machines, contextfreegrammars, and Turing machines and the corresponding families of formal languages.Power and limitations of each model. Parsing. Non determinism. The Halting Problem andundecidability. The classes P and NP, and NP—completeness.
CSC 379 Ethical Implications of Computing. Preq: Junior standing. 1(1 0) S. Discus-sion of the concern for the way in which computers pose new ethical questions or pose newversions of standard moral problems and dilemmas. Study of ethical concepts to guide thecomputer professional. Computer professional codes of ethics. Use of case studies to relateto ethical theory. Ethical and legal use of software. Conflicts of interest.
CSC 401 Data and Computer Communications Networks. Preq.‘ MA 311+ or ST371,CSC202. Credits are not allowedfor both CSC401 and ECEMO. 3(3-0) F. Basic concepts ofdata communication networking and computer communications architectures, includingpacket switching, local area networks, OSI (Open System Interconnection Architectures),TCP IF, X25 X.75, and SNA (System Network Architecture).

367



CSC (MA) 416 Introduction to Combinatorics, Preqs.’ MA 242 and proficiency in aprogramming language. 30’ 0). SAIL Yrs. (See Mathematics for description.)
CSC 417 Theory of Programming Languages. Preq: CSC 311. 3(3—0) F,S. Theory ofdesign and implementation of programming languages. Topics include the definition.translation, and structure of programming languages. Formal languages and aubomataare introduced and their applications to language definition and translation are presented.The design and implementation of language features discussed and existing programminglanguages compared.
CSC 421 Introduction to Management Information Systems. Preq.‘ Jr. standing inCSC or LE8. 3(3 0) F,S,Sum. Principles and techniques of information analysis andsystems design as they relate to the development of management information systems(MIS). Information flow. Information requirements of management. Decision-makingmodels. Operations analysis and modelling techniques. Organizational behavior. Systemsdesign process. Systems analysis tools. Management games.
CSC 422 Management Information Systems Projects. Preq.’ CSC .421. 3(3 0) F,S.Development of computer based management information systems. Decision systems.Decision support systems. Interface considerations between management and the information systems. Data base concepts. Planning and programming management informationsystems. Cost-effectiveness and cost benefits analysis. Management information systemsprOJect.
CSC 423 Information Resources Management. Preq: CSC .421. 3(3 0) S. InformationResources Management as a process that encompasses strategic planning, the implementation of new technology, dramatic changes to both the corporate Management InformationServices and traditional information systems architecture, and the emerging role of enduser computing to enable a business enterprise to operate effectively.
CSC (MA) 427 Introduction to Numerical Analysis I. Preqs: MA 301 and programming {miguagr proficiency. .3(.}»0) F. Theory and practice of computational proceduresusing a digital computer, including approximation of functions by interpolating polynomials, numerical differentiation and integration, and solution of ordinary differentialequations including both initial value and boundary value problems. Computer applications and techniques.
CSC (MA) 428 Introduction to Numerical Analysis II. Preqs: MA 405 and programming language proficiency; MA (CSC) 4271's not a prerequisite. 3(3 0) S. Computationalprocedures using digital computers. Solution of linear and nonlinear equation, matricesand eigenvalue calculations; curve fitting and function approximation by least squares,smoothing functions, and minimax approximations.
CSC 431 File Organization and Processing. Preq: CSC 311. 3(3-0) F,S. Hardwarecharacteristics of storage devices. Basic file organizations including sequential, direct, andindexed sequential; hashing and collision resolution; perfect hashing: signatures; bloomfilters; sorting and other bit level structures. Tree structures including binary search trees.B trees, and tries. Dynamic hashing techniques. Structures including grid files. Applyingfile structures to practical problems.
CSC 432 Database Management Systems. Preq: CSC A31. 3(3-0) F. Introduction todatabase concepts. Data models: hierarchical, network and relational. Query languages.Query optimization. Database design. Implementation considerations. Concurrency andlocking. Data integrity. Distributed databases. Database machines. Use of a commercialdatabase system. A course project assigned.
CSC (IE) 441 Introduction to Simulation. Preqs: MA 242, ST372. progrmnmingproficicncy. 3(3-0) F', S. Discrete-event stochastic simulation for the modeling and analysis ofsystems. Programming of simulation models in a simulation language. Input data analysis.variance reduction techniques, validation and verification, and analysis of simulationoutput. Random number generators and random variate generation.
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CSC 451 Operating Systems. Preq: CSC202, CSC311. 3(3-0) F,S. Functions, structure,history and development of assemblers, macroprocessors, loaders, linkers, editors, inter-rupt handlers, device drivers, and other operating system components. Processor architec-ture, input output devices from a software point of view. High level language constructssupporting concurrency in programming. Programing required.
CSC 452 Operating Systems Projects. Preq: CSC 451. Coreq: ENG 321. This coursequalifies as project course required of CSC majors. 3(3 0) ES. Definition, design, andimplementation of a significant operating system project from such areas as single ormulti-user file systems, process management, virtual memory, time-sharing, real-timecontrol. Programming required.
CSC (ECE) 460 Digital Systems Interfacing. Preq:A grade ofC or better in either ECE218 or CSC 312. 3(2 3) ES. Concepts of microcomputer system architecture and applica-tions to fundamental computer hardware. Theoretical and practical aspects of interfacingand a variety of microprocessor peripheral chips with specific microprocessor microcomputer systems from both hardware and software points of view.
CSC 461 Computer Graphics. Preqs: MA 21,2 orMA 212; CSC 110 or CSC 112. 3(3—0) F.Principles of computer graphics with emphasis on two dimensional raster graphics. Topicsinclude: graphics hardware and software, line and polygon drawing algorithms, transformations, segments, windowing and clipping, and interaction techniques. Core GraphicsStandard followed for algorithm implementation. Programming required.
CSC 462 Computer Graphics Projects. Preq: CSC .461; Coreq: MA 305. This coursequalifies as project course required of CSC majors. 3(3-0) S. Principles of computergraphics with emphasis on three-dimensional raster graphics. Topics include: transformations projections, windowing and clipping, hidden lines and surfaces, shading, and curvedsurface representation. Core Graphics Standard followed for algorithm implementation.Programming required.
CSC 471 Programming Environments. Preqs: CSC 202, CSC 311. 3(3-0) F. Softwaresystems for intensive programming. Support tools, prototyping, instrumentation, layering,subsystem organization, programmer coordination, documentation and configuration con-trol will be illustrated on UNIX, which will be examined in detail: C language, libraries,system calls, file system, the Shell, and major utilities. Comparative survey of othercontemporary environments.
CSC 472 Software Engineering Project. Preq: CSC A71. Coreq: ENG .321. Audits notallowed. 3(3—0) S. Development of a complex application subsystem following softwareengineering methods: requirements analysis, design, documentation quality assurance,configuration control, work and time management. Introduce distinction of developmentand target environments. Term project required. Additional topics dependent uponapplication.
CSC 481 Software Engineering with Ada. Preq: CSC 311. 3(3-0). Theory and practicein the high order language Ada, with emphasis on software engineering issues addressedby the language. Language applications and techniques.
CSC 495 Special Topics in Computer Science. Preq: CI. 1 6 F,S,Sum. Used for thefollowing types of study: readings in the literature of computer science, introductoryresearch projects, major computer programming projects, seminars, or new course development. Work may be done in any CSC area such as software, hardware utilization,programming languages, numerical methods or telecommunications.
CSC 499 Independent Research in Computer Science. Preq: Consent of Department.1 6 F,S,Sum. Independent investigation of a research problem under faculty supervision.
Selected 500—Level Courses Open To Advanced Undergraduates
CSC (ECE) 501 Operating System Principles. Preqs: CSC 201, CSC 9’11 and MA .421.3(3 0) ES.
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(‘SC (ECE) 506 Digital Systems Architecture. Preq: CSC .112. 3(3 0) F,S.
CSC (ECE) 510 Software Engineering. Preqs: CSC 311 and CSC 222. 3(3-0) F.
CSC 511 Artificial Intelligence 1. Preq.’ CSC 3]]. 3(3—0) F.S.
CSC (ECE) 512 Compiler Construction. Preq.‘ CSC 31]. 3(3—0) S.
CSC 541 Advanced Data Structures. Prrq.’ CSC311. 3(3 0) F.
CSC (ECE) 542 Database Management. Preq.’ CSC 431 07' CSC (ECE) 501. 3(3 0) F.
CSC (ECE) 571 Data Transmission Communications. Preqs: CSC 3L! or ECE 301..)'(a’ (I) S.
CSC (ECE) 572 Computer Communications. Preq: CSC 312. Coreq: B average in tech-nical subjects. .{(.3 1)) F.
CSC (ECE) 573 Introduction to Computer Performance Modelling. Preq.‘ MA 42].Cum]: (‘St' 501. .363 o) F.
CSC (ECE) 574 Real Time Computer Systems. Preq: CSC4050r CSC(ECE)501.3(3-0)Alt. S.
CSC (MA) 583 Numerical Solution of Ordinary Differential Equations. Preq: MA51.). 3(J (I) S.
CSC (MA) 584 Numerical Solution of Partial Differential Equations Finite Dif-ference Methods Prcq: Knowledge to the level of CSC 427 .428. 3(3 0) ES.
CSC (MA, OR) 585 Graph Theory. Freq.~ MA 1,05. 3(3-0) F.
DANCE
DAN 272 Dance Composition. Preq: PE 271; or PE 261,. 1(0 2) RS. Creative problem-solving using the components of movement composition. Development of movement vocab-ulary through structured improvisation. Development of a thematic phrase through var«ious choreographic devices. Structure of the developed materials.
DAN 295 Problems of Dance Performance. Preq: audition. 2(0-4) F.S. Practical per-forming experience in a company setting. Rehearsal. performance and production ofconcert dance.
DESIGN FUNDAMENTALS
(Also see DN Design)
DF 101 Design Fundamentals Studio I. School ofDesign students only or written appro-val of department head and dean. 6(0 11) F. Introduction to the design disciplines anddepartments of the School of Design. A studio course examining the techniques andattitudes for dealing with identification. solution and evaluation of problems arising fromthe design of physical artifacts in the natural and built environment. The design studioprocess includes the acquisition of languages and skills appropriate to design studies.
DF 102 Design Fundamentals Studio II. Preq: DF101 or written approval ofdepan‘ment head and dean. 6(0 .9) S. Second course-design disciplines and departments of theSchool of Design. Examines the techniques and attitudes for dealing with identification,solution, and evaluation of problems arising from the design ofphysical artifacts in naturaland built environments. Acquisition of languages and skills appropriate to design studies.
DF 111 Two Dimensional Design for Non—Design Majors. This course is not open toSchool ofDesign students. 3(0-6) F,S. An introduction to the fundamentals of design studiesthrough two dimensional problems. The basic elements and concepts of design will beexplored as abstract and applied problems through design issues. It is the goal ofthis courseto provide non design students an introduction to design principles and a language ofdesign.
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DF 112 Three Dimensional Design for Non-Design Majors. This course is not open toSchool ofDesign students. 3(0-6) ES. An introduction to the fundamentals of design studiesthrough three dimensional problems. The basic elements and concepts of design will beexplored as abstract and applied problems through the design issue. It is the goal of thiscourse to provide non design students a working knowledge of design principles and alanguage of design.
DESIGN
(Also see ARC—Architecture, DF Design Fundamentals, GD Graphic Design, IDIndustrial Design, and LAR Landscape Architecture.)
DN 212 Basic Photography. Preq: DF 102. 3(2-2) F,S. Introduction to the processes andvisual skills necessary for the beginning photographer. Darkroom experimentation, pin-hole camera, basic rudiments of camera use. film development and printing. Exploration ofissues related to the quality of visual communication.
DN (TAM) 272 Printed Textile Design. A grade of C or better in DF 101 or DF111.3(3 0) ES. Design and production of printed and pattern dyed fabrics. Development ofdesign abilities through hand production methods with an awareness of industrial processes. WILCHINS
DN 273 Materials and Processes in Fibers and Surface Design. Preq: DF 101 or DF111 orDF 112. 3(0-6) F,S. Introduction to historical and contemporary hand processes usedby the textile designer. Students will learn a variety of textile techniques utilizing traditional and experimental methods. Emphasis on technical exploration and development.
DN 292 Special Topics in Design. Freq: Consent ofinstrucz‘or. 1—3. F',S. Topics ofcurrentinterest in the School of Design.
DN 311 Basic Visual Laboratories. Preq: Design Majors: DF 102; Non Design Majors:DF111, 112. 3(0-6) RS. Basic activities that relate to the major design areas in the School ofDesign. Study of visual communication skills in areas of illustration, printmaking, and lifedrawing. The student elects instructor and area(s) of activity.
DN 312 Intermediate Photography. Preq.‘ DN 212. 3(2 2) RS. Continuation on anadvanced level of the skills and techniques developed in Basic Photography. Purpose is todevelop use of camera as a perceptual tool to increase awareness and sensitivity of visualimagery.
DN 316 Film Animation. Preqs:DF102; or DF111 and 112. 3(3—0) Alt. yrs. S. A course inexperimental film animation with emphasis on the integration of drawing, sculpture,3-dimensional model building and film making.
DN 354 Building Workshop. Preq: DF 102. 3(2-2) S. Gives the student the opportunity toconcentrate on the process and logic of building one’s own design. The workshop bringstogether structural behavior, geometry, and materials in the construction ofphysical format a large scale. The experience of execution offers the opportunity for evaluative testingwith the critical support of a faculty member. TAYLOR
DN 381 Basic Drawing. Preq:DF‘102;orb0thDF111 and DF112. 3(0 6) F. A beginningdescriptive drawing experience which teaches students to see, analyze, and transcribeobserved subject matters. The transcription incorporates formal drawing issues (line,form, texture) with traditional and contemporary material space exploration.
DN 384 Basic Painting. Preq: DF102,‘or both DFIJJ and DF112. 3(0-6) F. Introductionto the principles of painting through class projects that expose students to different paint-ing materials and techniques. Students learn to build a stretcher, size and prime a canvas aswell as other rigid painting surfaces. Acrylic and oil paint used; projects assigned and openthemes. DIAZ
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DN 386 Basic Sculpture. Preq:DF101 and DF112. 3(0 6) F'. Studio course introducingbasic concepts, materials, and processes of sculpture. Instruction incorporates both traditional and contemporary form generation with emphasis on developing formal perceptionsand projection. RAYMOND
DN 400 Design Studio. Preq.‘ DF 102 or written approval of department head and dean.Coursi may b( used to partially satisfy studio requirement in all undergraduate degreeprogrmns in the School ofDesign. 6(0 .9) ES. Studio offering upper level undergraduatesthe opportunity to intensively study general design issues (form, color, structure, propor-tions, scale, etc.) in a studio mode. PAUSE, TAYLOR
DN 411 Advanced Visual Laboratory. Preq: DF 102; or both DF111 and DF112. Mayl)( ltlh‘UZ for a minimum of 12 credit hours by School of Design students. 3(0-6) S. Visualcommunication skills in the areas of sculpture, life drawing. painting, illustration, andprintmaking. JOYNER
DN 412 Advanced Photography. Preq: DN 312. 3(2 2) S. Use of the camera as acommunicative vehicle for the expression of ideas and information. The study and manifestation of visual imagery.
DN 413 Synthetic Drawing. Preq:DF102 or DF 111; DF 112. 3(2-3) Every 3rd Sem.Orthographic and axonometric projections. coordinating and perspective systems, anddiagramming to facilitate the drawing of shapes and forms conceived by the designer inorder to make visually precise simulations of design adeas. TAYLOR
DN 414 Color and Light. Preq:DF102. 3(3 0) ES. Physical and perceptual nature ofcolor, color awareness, sensitivity and skills in visual communication with color as a designer’stool. PAUSE
DN 454 Geometry for Designers. Preq: Junior standing. 3(3 0) F. Geometry and itsapplication to the various fields of design. Mathematical and drawing skillsrequired. TAYLOR
DN 455 Building Workshop. Preq: DF 102 or both DF 1 11 and DF112. 3(2-2) Every 3rdSem. Process and logic of producing one’s own design. Structural behavior, geometry. andmaterials in the construction of physical form usually at a large scale. Evaluative testingwith critical support.
DN (TAM) 470 Textile Design Studio. Preqs: A grade of C or better in DN{TAM) 272,.371, and 372. 6(0 9) F. Semester design project based on a single problem statement.Individual investigation of resources, processes, and solutions in the development of acollection of fabrics or end products. Public exhibition of collections.
DN 472 Advanced Surface Design. Preq: DF 101, DN 272. 3(0—6) F,S. Advancedproblems in the design and production of hand—printed and pattern-dyed fabrics. Experi—mentation with advanced color application techniques. Exploration of pattern and imageproduction on fabric and development of design abilities in textile media. Specific focuschanges each semester.
DN 480 Intermediate Studio. Preq: DF 101 and DF102; or DF 111, DF 112 and DN311F. 6(0-9) F,S. Studio format offering upper level undergraduates the opportunity tointensively study general design issues (form, color, structure, proportions, scale, etc.)through individual study in drawing, painting, sculpture, photography, or printmaking.
DN 481 Intermediate Drawing. Preq: DN381. 3(0 6) S. An intermediate-level drawingcourse that further develops the designer’s graphic. analytic, observational, and conceptualskills.
DN 484 Intermediate Painting. Preq: DF102,‘ or both DF111 and DF112. 3(0—6) S. Anintermediate level painting course that through slide lectures, class projects, and assignedreadings exposes students to contemporary painting art movements. Special emphasisgiven to the formal and interpretative analysis of a painting. Acrylic and oil paint used:projects have assigned and open themes. DIAZ

372



DN 486 Intermediate Sculpture. Preg: DN 386. 3(0 6) S. An intermediate-level sculp-ture course that further develops the designer’s analytic, observational, and conceptualskills. RAYMOND
DN 487 Sculpture: Life Modeling. Preq: DF 10] or DN 41 1S. 3(0 6) S. A studio coursewith direct observation of nature a primary concern. In-depth study of specific modelingconcepts and processes. RAYMOND
DN 491 Special Seminar in Design. I 3 ES. Seminars on subjects of current interest indesign.
DN 492 Special Topics in Design. 1-3 F.S. Topics of current interest in the School ofDesign normally used to develop new courses.
DN 494 Internship in Design. Preq: Junior standing in Design; 3.0 GPA or better; andapproval of department head. 6 ES. Supervised field experience in design offices andorganizations. TAYLOR
DN 495 Independent Study in Design. Preq: Junior standing in Design; 3.0 GPA orbetter; and approval ofdepartmenthead. 1-3 F.S. Special projects in design developed underthe direction of a faculty member on a tutorial basis. TAYLOR
ENGINEERING
E 100 Introduction to College of Engineering. 0(1 0) F. Orientation to the Universityand introduction to the College of Engineering and the engineering profession. Generalacademic requirements and special educational opportunities, the history of engineeringand computer science, professionalism and ethics.
E 110—111 Engineering Scholars Forum. Preq.’ Enrollment limited to participants inthe Engineering Scholars Program. 0(2 0) ES. Interdisciplinary seminar series with presentations by distinguished faculty members and experts drawn from technical, academic,business and government communities. Discussions of major public issues and topics ofcontemporary concern.
E 115 Introduction to Computing Environments. 1(0 2) F,S,Snm. Fundamentals ofthe EOS System. Software and services available on the system. Network hardwareconfiguration, on line help and communication, file and directory manipulation. Softwareapplications such as e mail, publishing packages, spreadsheets, mathematical packages.CAD packages.
E 210-211 Engineering Scholars Forum. Preq.‘ Enrollment limited to participants inthe Engineering Scholars Program. 0(2—0} F,S. Interdisciplinary seminar series with presentations by distinguished faculty members and experts drawn from technical, academic,business and government communities. Discussions of major public issues and topics ofcontemporary concern.
E 432 Patents, Trademarks and Copyrights. Preq: Jr. standing. 3(3-0) S. Patent,trademark and copyright problems that arise in engineering, scientific and industrialpursuits. Includes the rights and remedies available to individual inventors and authors aswell as companies. Patent Office procedures and practices. MILLS
E 497 Engineering Research Projects. Preq.‘ Jr. standing in College of Engineering;Restricted to participants in Engineering Scholars Program and Engineering ResearchCenter Scholars. I F,S.Sum. Projects in research, design or development in engineeringor computer science.
Selected 500—Level Courses Open To Advanced Undergraduates
E (MA, OR) 531 Dynamical Systems and Multivariable Control. Preqs: MA 301, 405or equivalent. 3(3-0) F.
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ADULT AND COMMUNITY COLLEGE EDUCATION
EAC 478 Extension as Non-Formal Education. Preq: Advanced undergraduate orPBS. 3(0’ (I) S. Extension as a system of non-formal education, how it functions in USA andother countries (with special attention to agricultural extension), historical antecedentsand philosophical foundations, mission, organization. methods; problems dealt with; howtechnology and behavioral sciences are can be utilized: provides actual experience withExtension and with conceptual theoretical ideas that undergird practice. Day field trips.
ECONOMICS
EC 201 Introduction to Economics 1. Credit will not be azvardedfor both EC 201 andARE 212. Sturlt nts inte res-[e (l in agriculture and natural resources should enroll in ARE212instead oftlzis course. 3(3 0) F,S.Sum. Scarcity, production possibilities, and opportunitycost. Supply and demand analysis, free markets. the price system. and government policy.Microeconomic analysis of business decisions in competitive and noncompetitive markets.Macroeconomic analysis of production. employment. the price level, inflation, and eco-nomic growth. Monetary policy, fiscal policy, and stabilization of the economy. Compara-tive advantage and international trade. HYMAN
EC 202 Economic Problems and Issues. Preq:EC 201 orARE212. 3(3-0) F,S.Szmz. Themarketplace and government as alternative means of allocating resources. Environmentalpollution and government regulation of markets. Application of economics to current socialissues. Analysis of labor markets and wages. Interest rates and investment. Issues instabilization policy. Foreign exchange rates, the balance of international trade, and the roleof the US. in the modern global economy.
EC (ARE) 301 Intermediate Microeconomics. Preqs: MA 113 or 112,’ EC 201 or 212.Credit not allowed for both EC(ARE) 301 and 1,01. 3(3 0) F,S,Sum. Functioning of themarket economy: role of prices in determining the allocation of resources; the functioning ofthe firm in the economy; forces governing the production of economic goods.
EC 302 Intermediate Macroeconomics. Preqs: EC 201 orARE 212; MA 113 or MA 112.3L} 0) F,S,Sum. Relates the economic behavior of households, business firms, the centralbank, and government to the determination of the levels of national income, employment.inflation, and growth in production capacity. Problems of public policy making in thepursuit of macroeconomic goals such as high employment. price stability, and adequategrowth in the economy’s production capacity.
EC (BUS) 310 Managerial Economics. Preq:EC201 orARE212. 3(3—0) F,S. Economicprinciples applied to decision making in the firm. The relationship between accounting andeconomic concepts of cost. Pricing for sales within and outside the firm. The consequencesfor the firm of the competitive economy. The meaning of risk. Decision-making underuncertainty. The implications of transactions costs for the organization of firms.
EC (ARE) 336 Introduction to Resource and Environmental Economics. Preq:ARE212 or EC 201. 3(3-0) S. Application of basic economic tools to understand and evaluateenvironmental resource policies. Concepts such as property rights, non-market goods,allocation over time, externalities, and public goods. Current policy issues such as globalclimate change, evaluating natural resource damages from oil spills, reducing the costs ofregulations. protecting estuaries. and dealing with non-point source pollution.CARLSON, PALMQUIST, SMITH
EC 370 The Rise of Industrialism. Preq: EC 201 or 212. 3(3 0) F,S. Historical develop-ment of the modern industrial economy from origins in medieval and early modern Europe.The industrial revolution in England and its diffusion throughout the western world andbeyond. D. FISHER
EC 371 Evolution of the American Economy. Preq: EC201 or 212. 3(3-0) F,S. Relation-ship of modern economic development to the history of America. Analysis of contemporaryproblems and issues with reference to their origins in the historical growth of the economy.BALL, CRAIG
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EC (ARE) 401 Economic Analysis for Nonmajors. Preq: EC 201 or 212. Not open toundergraduates majoring in the College of Management or Department of Agriculture andResource Economics. Credit not allowed for both EC(ARE) 301 and EC(ARE) 401. 3(3-0)ES. Intermediate economic theory of firm, household, market behavior. Demand, produc-tion and cost theory, market equilibrium under competitive and noncompetitive conditions;problems of economic efficiency. Primarily for graduate students desiring an economicsminor at the master’s level. Students completing intermediate microeconomics and calculus should elect ECG 501, Price Theory, instead.
EC (BUS) 404 Money, Financial Markets, and the Economy. Preq: EC 302. 3(3 0)F,S,Sum. Roles of money, credit, and financial institutions in a market economy. Allocationof credit, the determination of interest rates and security prices, and the activities of theFederal Reserve System. Pricing models. FISHER, LAPP, PEARCE
EC 410 Public Finance. Preq.‘ EC(ARE) 301. 3(3 0) E, S. A microeconomic analysis of therationale for public expenditure and taxation. Externalities, pollution and public policy,income redistribution and public welfare, public goods, collective choice and politicalinstitutions, public budgeting techniques and cost-benefit analysis, taxation and tax policy,state local finance and fiscal federalism. HYMAN, KNOEBER
EC 413 Competition, Monopoly and Public Policy. Preq.‘ EC(ARE) 301. 3(3-0) S.Current theories of industrial organization with specific reference to such topics as cartels,industrial concentration, vertical integration, franchise contracts, ownership and controlof firms, multipart and discriminatory pricing, and tie in sales. Economic aspects ofantitrust law and government regulation of industry.ERICKSON, FLATH, MARGOLIS, NEWMARK
EC 431 Labor Economics. Preq: EC (ARE) 301. 3(3 0) ES. An economic approach to thelabor market and its problems including unemployment and the determination of wages,hours and working conditions under various labor market structures. The economic effectsof trade unions. Introduction to human capital theory.ALLEN, CLARK, FEARN, WESSELS
EC 435 Urban Economics. Preq: EC (ARE) 301. 3(3 0). Application of land use andlocation theory to urban structure and centralized economic activity. Analysis of trends inurbanization and suburbanization. Urban poverty, housing, transportation, pollution andfinancial problems. MARGOLIS, PALMQUIST
EC 436 Environmental Economics. Preq: EC(ARE) .301. 3(3-0) F,S. Use of economics inunderstanding pollution, congestion, conservation and other environmental problems.Relevant economic tools such as pricing schemes, abatementcost curves, damage functionsand benefit cost analysis. Pollution taxes, regulations and subsidies considered in designing alterations in the incentive system. Public policy alternatives examined in the context ofnon—market decision making. CARLSON, PALMQUIST, SMITH
EC 437 Health Economics. Preq: EC (ARE) 30] or EC 40]. 3(3 0) F,S. Applications ofmicroeconomics tools to analysis of public and private policy issues concerning health carefinancing and delivery in the United States. HEADEN
EC 442 Evolution of Economic Ideas. Preq: EC 201 0r ZJZ. 3(3 0) ES. General development of economic ideas from ancient times through Keynes. Emphasis on the classicalschool and developments thereafter. The evolution of economic ideas in the context of thechanges in technology and the increasing complexity of economic activity. TURNER
EC 448 International Trade. Preq: EC(ARE)301. 3(3 0) ES. Determinants ofcommodity composition of trade and analysis of tariffs, quotas, transport costs. Treatment ofinternational investment, multinational corporations. Effects of tariffs and quotas. Rela-tionship between international trade and economic growth.BALL, DUTTON, GRENNES
EC (BUS) 449 International Finance. Preq: EC 30]. 3(3 0) ES. International marketsand their effects on firms, investors and national economics. Futures and options in foreignexchange, management of foreign exchange risk, exchange rate determination, andmacroeconomic policy in an open economy. GRENNES
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EC 451 Introduction to Econometrics. Preqs: EC (ARE) .301, EC 302, BUS (ST) 350..17.} (J) F. The measurement, specification, estimation and interpretation of functionalrelationships through single equation least square techniques. Applications of simple andmultiple regression, curvilinear regression and various transformations to demand, cost,production, consumption and investment relationships. HALL, SMITH
EC 470 The Japanese Economy. Preqs.’ EC (ARE) .301; hours HI. 3(3 0) S. TheJapanese economy from an ancient agrarian economy to a modern industrial nation.Comparative analysis of post World War 11 Japanese macroeconomic growth, money andbanking, public finance, labor markets, industrial organization, and international tradeand finance. FLATH
EC 475 Comparative Economic Systems. Preq: EC 201 or 212. 3(3—0) ES. Review ofcapitalist and market economies. Comparison with collectivist economic systems. in particular the Soviet economy. TURNER
EC 490 Honors Research Seminar in Economics. Preq: GPA 3.0 plus two EC honorscourse 3. 3(3 0) F. Final course for students completing the undergraduate honors programin economics. Classroom presentations related to the general topic of the seminar andresearch papers.
EC 495 Special Topics in Economics. Preq: Consent ofDepan‘ment. 1-6. Presentation ofmaterial not normally available in regular course offerings. or offering of new courses on atrial basis.
EC 498 Independent Study in Economics. Preq: ConsentofDepartment. 1 6. F,S,Sum.Detailed investigation of topics of particular interest to advanced undergraduates underfaculty direction on a tutorial basis. Credits and content determined by faculty member inconsultation with Associate Department Head.
Selected 500-Lerel EC Courses Open To Advanced Undergraduates
ECG 501 Price Theory. Preqs: MA 113 and EC (ARE) 301. 3(3—0) ES.
ECG 502 Income and Employment Theory. Preqs: MA 11.3. EC (ARE) 301. .302 and EB(ST) J50. 3H 0) RS.
ECG 512 Law and Economics. Preq: EC (ARE) 301 or EC (ARE) .401. 3(3 0) Alt. F.
ECG 515 Environmental and Resource Policy. Pr: q:EC(ARE) .301 or EC (AREMOJ..f(.)’ 0) AH. F.
ECG 521 Markets and Trade. Preq: EC (ARE) 301 or 401. 3(3-0) F.
ECG 523 Planning Farm and Area Adjustments. Preqs: EC (ARE) 301, 303 or 401.3(2 2) S.
ECG 532 Economics of Trade Unions. Preq.’ EC (ARE) 301 or 401. 3(3 0).
ECG 533 Economics of World Food and Agricultural Policy. Preq: EC (ARE) 301 or401. 3(0’ 0) S.
ECG 540 Economic Development. Preq: EC (ARE) .301 or 401. 3(3 0).
ECG 551 Agricultural Production Economics. Preqs: MA 113 and EC (ARE) 301 orEC (ARE) 1,01. 3(3—0) S.
ECG 570 Analysis of American Economic History. Preq: EC371 orgraduate standingor PBS status. 3(3 0) F.Alt. Yr.
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COUNSELOR EDUCATION
ECD 101 University Orientation I. Open to University Transition Program {UTP)students only. 1(1 0) F. An orientation to academic requirements of the various colleges anddepartments at the University. a review of study skills and time management, advisingprocedures and decision-making skills, designed to assist students to develop a knowledgeof major requirements and requisite comprehension and skills to succeed in college.
ECD 102 University Orientation 11. Open to University Transition Program (UTP)students only. 1(1-0) S. A continuation of ECD 101, the course emphasizes the furtherdevelopment of study skills, time management and methods for the selection of a major fieldof study.
ECD 220 College Student Development and Peer Counseling. Preq.‘ Sophomorestanding. Priority will be given to resident advisors and students active in student organiza—tions or volunteer programs. 2(2 0) ES. Developmental issues of young adulthood withopportunity for the acquisition of paraprofessional counseling skills and crisis interventionskills. Major consideration is given to self-awareness and values clarification throughutilization of personality inventories and self-assessment instruments.
ECD 221 Career Planning and Personal Development. 3(3 0) PS Knowledge, atti-tudes, self-understanding, and skills needed to enhance career planning and foster personaldevelopment. Study of self-understanding, self talk, goal setting, the environment, anddecision making as ways to adapt more effectively to the challenges of life.
ECD 400 Value Development. Preq: Junior standing. 2(2 0) S. Kohlberg’s theory of thedevelopment of moral judgment applied to value dilemmas commonly confronted by youngadults and adults in general. Structured and unstructured identification of stages of moralreasoning. Independent formulation of value dilemma issues. Basic small group communication skills for synthesis of value dilemma issues and their analysis.
ELECTRICAL AND COMPUTER ENGINEERING
ECE 211 Electric Circuits I. Preqs: Soph. standing and GPA 2.1, or above, with agrade ofCor better in ENG 111, MA 11,], MA 241, andPY205. Coreqs: PY208, MA 242. IndependentStudies version may be taken only with approval of ECE Undergraduate Administrator.3(3-0) F,S,Sum. Introduction to theory, analysis and design of electric circuits. Circuitparameters and elements: voltage, current, power, energy, resistance, capacitance, induc-tance. Kirchhoff’s laws and circuit-analysis techniques. Linearity, superposition, Theven-in’s theorem. Active circuit elements and elementary amplifiers. Transientresponse of energy-storage circuits. Periodic functions, RMS values, phasors. Sinusoidalsteady-state response, resonance, Q, bandwidth. Introduction to frequency response.
ECE 212 Fundamentals of Logic Design. Preq: Soph. standing and GPA 2.4 or above,with a grade of C or better in ENG 111, MA 11,], MA 24] and PY 205. 3(3-0) F,S,Sum.Introduction to digital logic design: Boolean algebra, switchingfunctions, Karnaugh maps,modular combinational logic, flip-flops, latches, synchronous sequential circuits, case stud-ies in asynchronous digital design.
ECE 213 Electric Circuits I Laboratory. Preq: ECE 211 (independent study students);Coreq: ECE211. 1(0-3) F,S,Sum. Laboratory work on material treated in ECE 211emphas-izing elementary design principles.
ECE 214 Fundamentals of Logic Design Laboratory. Coreq: ECE 212. 1(0 3)F,S,Sum. Laboratory on material treated in ECE 212 emphasizing elementary designprinciples.
ECE 218 Computer Organization and Microprocessors. Preq: CSC 101 anda grade ofC or better in ECE 212. 3(2 3) F,S. Digital computer organization. Assembly languageprogramming. Input/output. Interrupts and traps. Direct memory access. Structuredprogram development. Comparison of microprocessor architectures. Detailed study ofMotorola 68000.
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ECE 221 Electric Circuits II. Preq: A grade of C or better in ECE 211. 3(3 0) RS.Continuation of study of electric circuits. Multi port networks, two port networks withenergy storage. ideal transformers. Analysis and design of nonlinear devices and linearmodels, load-line methods. diodes. and transistor models. Transients in linear circuits,complex impedance. AC power and three phase circuits. Y-Delta equivalents, complexpower. Amplifiers and frequency response. 5 domain, Bode plots, filters. Matrix methods incircuit analysis and design.
ECE 223 Electric Circuits II Laboratory. Coreq: ECE 221. 1(0 3) RS. Laboratorywork on material treated in ECE 221 emphasizing elementary design principles.
ECE 3301 Linear Systems. Preq: A grade ofC or better in ECE 221. 3(2 2) ES. Representation and analysis of linear systems using differential equations: impulse response andconvolution, Fourier series, and Fourier and Laplace transformations. Emphasis on interpreting system descriptions in terms of transient and steady—state response. Analysis ofdiscrete time systems.
ECE 303 Electromagnetic Fields. Preqs: MA .341 and a grade ofCor better in ECE221.4%} (i) F,S. Static electric and magnetic fields. Early experimental laws and their relationto Maxwell's equations. Force laws and particle ballistics. Propagation, reflection andrefraction of plane waves. Transient and steady-state behavior of waves on transmissionlines.
ECE 305 Electric Power Systems. Preq:A grade ofCor better in eitherECE2210rECE.331. 3(5 .1) RS. Principles, performance and characteristics of power-system components.including direct-current and alternating—current machinery, transformer banks andtransmission lines. Principles and analysis of system power flow.
ECE 314 Electronic Circuits. Prtq:A grade ofCor better in ECE 221. 3(3 .3) F,S. Designconcepts for digital and analog integrated circuits such as logic gates, memory, andoperational amplifiers employing junction diodes, bipolar junction transistors and fieldeffect (MOS) transistors.
ECE 331 Principles of Electrical Engineering I. Preqs: MA 241, PY2U8. Not availableto EE and CPE majors. 3(3-0) F,S,Sum. Concepts, units and methods of analysis in electri-cal engineering. Analysis of d-c and a c circuits, characteristics of linear and non linearelectrical devices, transformers, motors and control systems.
ECE 332 Principles of Electrical Engineering II. Preq.‘ ECE 331. Not availableto EEand CPE majors. 3(3 (1) F,S,Sum. Principles of electronics. instrumentation and com-puters. Digital gates and logic systems. operational amplifiers with applications in instru-ments and analog computers. measuring instruments, microcomputers, sensors andtransducers.
ECE 339 Principles of Electrical Engineering Laboratory. Coreq: ECE 5‘31. Notavailable to EE and CPE majors. 1(0 3) F.S. Laboratory work in the material covered inECE 331.
ECE 341 Solid-State Devices. Preq: A grade of C or better in ECE 221. Credit is notpermitted in both ECE 341 and ECE 4.41. 3(3-0) F,S. Basic principles required to under-stand the operation of modern solid state devices. Derivation of electrical characteristics ofdevlces such as diodes, bipolar transistors, MOS transistors and LEDs. Applications todesign of electronic circuits.
ECE 342 Design of Complex Digital Systems. Preq: A grade ofC or better in ECE 218.3(3 3) F,S. Design principles for complex digital systems: Iteration, top down/bottom-up,divide and conquer, and decomposition. Descriptive techniques, including block diagrams,timing diagrams, register transfer, and hardware-description languages. Consideration oftransmission line effects on digital systems.
ECE 401 Introduction to Signal Processing. Preqs:ECE 301, ECE302 or 221, MA 314.3(3-0) F,S. Concepts of electrical signal processing. Fourier series, Fourier transform,Z-transform, advanced linear systems and stochastic processes. Analog/digital and digital/analog converslon, digital filters and modulation. Major design project.
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ECE 409 Introduction to Telecommunications Engineering. Preq: ECE301, MA 314.3(3-0) F.S'. Design and operation of telecommunications systems: switching hierarchy,characteristics of signals and impairments, measurements of signals and noise, transmission media, teletraffic theory, switching systems.
ECE 431 Electronics Engineering. Preqs: ECE 301, ECE 314. 3(2—3) F,S. Design andanalysis of discrete and integrated electronic circuits, from single-transistor stages tooperational amplifiers, using bipolar and MOS devices. Feedback in operational amplifiercircuits, compensation and stability. Laboratory design projects.
ECE 432 Communication Engineering. Preqs: ECE301, ECEJM, MA 314. 3(2 3) ES.Fundamentals of communications engineering. Elements of systems including modulators, demodulators, transmitters, receivers. Bandwidth allocation and optimization exam—ined in time and frequency domains. Laboratory design project involving a completecommunications system.
ECE 435 Elements of Control. Preqs: ECE 301, ECE 221, ECE 314. 3(2-3) F. Analogsystem dynamics, open and closed loop control, block diagrams and signal flow graphs,input-output relationships, stability analyses using Routh-Hurwitz, root-locus andNyquist, time- and frequency-domain analysis and design of analog control systems.
ECE 436 Digital Control Systems. Preq: ECE435. 3(3-0) S. Discrete systems dynamics,sampled data systems, mathematical representations of analog digital and digital analogconversions, open- and closed-loop systems, input output relationships, state space andstability analyses, time- and frequency-domain analyses. Design of digital controllers.
ECE 439 Integrated Circuit Technology and Fabrication. Preq: ECE 341 or 441.3(2-2) F. Semiconductor device and integrated-circuit processing and technology. Waferspecification and preparation, oxidation, diffusion, ion implantation, photolithography.design rules and measurement techniques.
ECE 441 Introduction to Solid—State Devices. Preqs: ECE 311,, ECE 303. 3(3 0) F.Basic principles required to understand the operation of solid state devices. Semiconductordevice equations developed from fundamental concepts. P-N junction theory developed andapplied to the analysis of devices such as varactors, detectors, solar cells, bipolar transis-tors, field—effect transistors. Emphasis on device physics rather than circuit applications.
ECE 444 Computer Control of Robots. Preqs: ECE 311; and a grade of C or better inECE 218. 3(2—3) F,S. Techniques of computer control of industrial robots: interfacing withsynchronous hardware including analog digital and digital/analog converters, interfacingnoise problems, control of electric and hydraulic actuators, kinematics and kinetics ofrobots, path control, force control, sensing including vision. Major design project.
ECE 446 VLSI Systems Design. Preqs: ECE 311, and agrade ofC or better in ECE 218.4(3 2) F,S. Digital systems design in MOS VLSI technology: MOS device physics, fabrica—tion, primitive components, design and layout methodology, integrated systems, architec—tures, timing and testing. Trends in VLSI technology. Major design project.
ECE 448 Transmission Lines, Waveguides and Antennas. Preq: ECE 303. 3(3 0) F.Transmission and propagation of electromagnetic waves by means of transmission lines,waveguides and antennas. Striplines, directional couplers, metal waveguides, optical fib-ers and elementary antennas.
ECE 451 Power System Analysis. Freq: ECE305. 3(3—0) F. Long distance transmissionof electric power with emphasis on load flow, economic dispatch, fault calculations andsystem stability. Applications of digital computers to power-system problems. Majordesign project.
ECE 452 Power Systems Protection. Preq: ECE 451. 3(3-0). Elements of protectivesystems. Principles, construction and operating characteristics of different types of relays.Relays as comparators. Instrument transformers for relaying. Principles and applicationsof overcurrent, differential, distance and carrier protection. Introduction to digital protec-tion. Design project.
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ECE 453 Distribution System Analysis, Design and Operation. Preq: ECE305. 3(3-0)S. Electric power distribution systems: load characteristics, short-term load forecasting,capacitive compensation. voltage regulation and control. Distribution transformers.Design of subtransmission and distribution substations, distribution primary systems.Distribution system operations and automation.
ECE 454 Electric Machinery. Prcq: ECE 305. 3(3-0) S. Magnetic circuits, trans-formers. forces and torques in singly and multiply—excited magnetic fields, dynamicequations of electromechanical devices, principal concepts of rotating machines. Perfor—mance of d c, synchronous and induction machines in transient and steady states.
ECE 455 Computer Control of SCR Motor Drives. Preq: ECE305 or ECE331. 3(1-4) S.Principles of design of silicon-controlled rectifier (SCR) drives for d-c motors operatingfrom single or three phase a-c sources. Feedback strategies for computer control of SCRfiring angles. Major design project.
ECE 457 Semiconductor Power Conversion. Preq: ECE 311;. 3(3—0) F. Theory andpractice of using diodes and thyristors for large-scale conversion of electric power. Rectifi-cation. commutation, faults. input output harmonic content, phase control of power flow.Inverters and modes of operation. Bi directional (four—quadrant) power—flow controltechniques.
ECE (CSC) 460 Digital Systems Interfacing. Preq:A grade ofCor better in either ECE216 or CSC JIJ. 3(2-3) F,S. Concepts of microcomputer system architecture and applica—tions to fundamental computer hardware. Theoretical and practical aspects of interfacingand a variety of microprocessor peripheral chips with specific microprocessor microcom-puter systems from both hardware and software points of view.
ECE 463 Advanced Microprocessor Systems Design. Preq: ECE 31,2. 3(2-3) F,S.Advanced topics in microprocessor systems design, including processor architectures,virtual-memory systems, multiprocessor systems, and single—chip microcomputers. Architectural examples include a variety of processors of current interest, both commercial andexperimental. Major design project.
ECE 465 Engineering Applications of Artificial Intelligence. Preq: Senior standingin CPE or EE. 3(3-0) F. Engineering applications of artificial intelligence (AI): Problemsolving techniques, knowledge acquisition, knowledge representation, production systems.expert systems. AI languages, neural networks, and machine learning. Design projectsrequired.
ECE 480 Senior Design Project in Electrical Engineering. Preqs: ECE218, 301, 303,.305, 31.4, .341: COM 110; ENG 331. EE majors only. 4(3 3) ES. Applications ofengineeringand basic sciences to the total design of electrical engineering circuits and systems. Con—sideration of the design process including feasibility study, preliminary design detail, costeffectiveness. along with development and evaluation of a prototype accomplished throughdesign—team project activity. Complete written and oral engineering report required.
ECE 481 Senior Design Project in Computer Engineering. Preqs: ECE 301. 311,, 31,2;CSC202, 3]]; COM 110," ENG .931. CPE majors only. 4(3—3) F,S. Application of engineeringand basic sciences to the total design of hardware and software systems. Consideration ofthe design process including feasibility study, preliminary design detail, cost effectiveness,along with development and evaluation of a prototype accomplished through design—teamproject activity. Complete written and oral engineering report required.
ECE 492 Special Topics in Electrical and Computer Engineering. Preq: CI. 1-1, F,S.Offered as needed for development of new courses in electrical and computer engineering.
Selected 500-Level Courses Open To Advanced Undergraduates
Undergraduates taking 500 level ECE courses must ha tie a B or higher a zverage in ECE andMA courses.
ECE (CSC) 506 Digital Systems Architecture. Preq: ECE 218 or CSC 312. 3(3 0) F.
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ECE (CSC) 510 Software Engineering. Preqs.‘ CSC 311 and CSC 322 or equivalent.3(3—0) F.
ECE 511 Analog Electronics. Preq: ECE 431. 3(2 3) F.
ECE (CSC) 512 Compiler Construction. Preq: CSC 311. 3(3-0) S.
ECE (CSC) 513 Digital Signal Processing. Preq: ECE 401. 3(3 0) S.
ECE 514 Random Processes. Preq: ECE 301. 3(3—0) F.
ECE 516 System Control Engineering. Preq: ECE .435 or ECE 301. 3(3 0) F.
ECE (CSC) 520 Fundamentals of Logic Systems. Preq: ECE 218. 3(3 0) F.
ECE (CSC) 521 Digital Computer Technology and Design. Preq: ECE 342. 3(3 0) S.
ECE 525 Optical Signal Processing. Preq: ECE 301. 3(3—0) F.
ECE 530 Physical Electronics. Preq: ECE 303. 3(3-0) F.
ECE 531 Principles of Transistor Devices. Preq: ECE 441. 3(3 0) S.
ECE 532 Principles of Microwave Circuits. Preq.‘ ECE 448. 3(3-0) F.
ECE (CSC) 533 Digital Electronics. Preq: ECE 314. 3(3 0) S.
ECE 537 Microwave Device Characterization Techniques. Preq: ECE 4.48. 3(1-5) F.
ECE 538 Integrated Circuit Technology and Fabrication. Preq: ECE 1,1,1. 3/3 0) F.
ECE 540 Electromagnetic Fields. Preq.’ ECE 1,48. 3(3 0) S.
ECE (CSC) 542 Database Management. Preq.‘ CSC 431 or CSC (ECE) 501. 3(3 0) F.
ECE 547 VLSI Architecture. Pr qs: ECE 446, ECE 401. 3(3 0) S.
ECE 550 Power System Operation and Control. Preqs: ECE 305 orECE 331. 3(3»0) F.
ECE (CSC) 571 Data Transmission/Communications. Preqs: CSC 312 or ECE 218;ECE301. 3(3 0) S.
ECE (CSC, CSE) 572 Computer Communications. Preq: CSC312 orECE218. 3(3 0) F.
ECE 591, 592 Special Topics in Electrical and Computer Engineering. Prcq: CI.3(3 0) RS.
ECE 593 Individual Topics in Electrical and Computer Engineering. Prcq: CI. 1-3F,S.
CURRICULUM AND INSTRUCTION
ECI 102 Orientation to Middle Grades Education. Rcstrictcd to MSL majors andzuzclossifiul students in MSL certification program only. ()(1-0) F.S. Orientation and introduction to department, college, and university expectations and procedures. Advisoradvisee interaction and discussion of practical aspects of academic life. HARPER
EC1105 Reading and Learning Strategies for Academic Performance. Credit is notapplicable toward graduation in any curriculum. 3(3 0) ES. Provides instruction andpractice in academic reading and learning strategies; emphasis is placed on the process ofcomprehending and retaining textbook and lecture information in order to enhance performance in academic courses.
ECI 205 Introduction to Teaching Humanities and Social Sciences. Preq: Sophomorestanding. 3(2 3) S. For prospective teachers in secondary and middle years social studies,English, language arts, and foreign languages. An emphasis on differing aspects andprocedures of instruction and analysis of the competencies required of teachers. Field workin a variety of educational settings including an extended period in one curriculum area.
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ECI 210 College Tutoring. Registration priority will be given to students who plan toincome tutors- or who an tutoring. 1/2 U) ES. Develop skills in general tutoring. Areas ofemphasis include recognizing and responding to various learning difficulties. implementing a variety of tutoring methods and developing self-evaluation ofeffective tutoring skills.
ECI 296 Special Topics in Education. In}. F.S.Sum. Individual or group study ofparticular areas of education at the freshman and sophomore levels. Specific topics willvary from semester to semester.
ECI 305 Principles of Teaching Diverse Populations. Preq: ECI 205 or EMS 20.3..{N U) 19.811721. Impact of cultural factors on experiences of teachers and students in contem-porary schools. Teaching techniques and development of instructional plans to enhanceschooling experiences of culturally diverse students.
ECI 306 Middle Years Reading. Preq: hours ED and or PSY. 3(3 U) S. Methods andmaterials for teaching reading skills in middle years with emphasis on application of thereading process to content area reading.
ECI 307 Teaching Writing Across the Curriculum. Preq: ENG 112. 3(3 0) S. Designedfor prospective teachers of all disciplines and grade levels. Practical strategies for usingwriting as a learning tool and enhancing composing ability. Students participate as writersand learners while developing writing lessons and assignments appropriate to their contentareas. Separate sections for Middle Grades (MSL) and English majors (LTN).POPE. PRITCHARD
ECI 309 Teaching in the Middle Years. Preq.‘ 6hours ED PS Y. 3(3—0) F, S. Examinesthe nature and purposes of middle level schools. Explores early adolescent development.curriculum. teaching learning methods. school organization. and characteristics of effec-tive middle years teachers. ARNOLD
ECI (ENG) 405 Literature for Adolescents. Preq: Junior standing or above. F.Reviews the history. types. and characteristics of literature for adolescents. Emphasizesreading and analyzing the literature by exploring the themes. literary elements. andrationale for teaching literature for adolescents. Addresses ways in which this literaturecan be integrated and implemented in English Language Arts curriculum. POPE
ECI 414 Human Relations and Discipline in the Classroom. Preqs:PSY304 and 6 hoursofeducation. 3(J 0) Alt. Yrs. Designed to help prospective teachers foster positive interpersonal relationships in classrooms. build a sense of community and create a purposiveenvironment for learning. Investigates issues such as group building. active listening. andmajor approaches to discipline. Uses case studies and problem solving methods.
ECI 415 The Arts and Adolescence. Preq: 0‘ hours ED and or PSI'.‘ Middle Gradesmajors (MSL. MSD). 204)) S. Relationship of the arts to the academic work of adolescentlearners. Arts and adolescent development: arts and learning processes within and outsideof the classroom: experimentation and skill development in graphic arts. sculpture. music.drama. dance movement. film. and poetry.
ECI 416 Teaching Exceptional Students in the Mainstreamed Classroom. Preq: Sixhours E1) and or PSY. 3L} 0) S. Provides classroom teachers in all disciplines and gradelevels with a knowledge of various handicapping conditions. as well as with techniques toassist exceptional students within the mainstreamed classroom. Required for MSL majors.
ECI 423 Methods and Materials in Teaching Modern Foreign Languages. Preq:Admission to professional se nu sier.‘ Corcq: ECI/+24. 5 credits (Course scheduled 15 hrs. eachIver/{for 7 inc/rs of which i ight days [24 class hrs] is practicum.) F. Methods and materialsfor teaching modern languages K-12 including the use of instructional media.
ECI 424 Student Teaching in French or Spanish. Preq: Admission to professionalst mestcr; ('oreq: ECIMJ. 8(2 15) F. Provides prospective teachers of French or Spanish aten—week teaching experience in a selected school. under the supervision of a cooperatinghigh school teacher and a university faculty supervisor. MALINOWSKI
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ECI 430 Methods and Materials for Teaching Language Arts in the Middle Grades.Preq: Admission to professional semester. 1J3 2) F. Demonstration and activity-orientedcourse provides opportunities for prospective teachers to integrate their knowledge ofsubject matter with effective materials and methods of instruction. Students make guidedobservations. plan lessons and units. and practice varied classroom models and strategies inmicro lessons. Prepares students for their responsibilities in teaching language arts in themiddle schools. POPE
ECI 435 Methods and Materials for Teaching Social Studies in the Middle Grades.Preq.'Adm ission to professional semester. 4(3 2) F. Teaching techniques and development ofteaching and evaluation skills in middle grades social studies. Adapting instruction toindividual learner differences. Creating instructional materials appropriate for use insocial studies teaching. MARTORELLA
ECI 450 Methods and Materials in Teaching English. Preqs: EC1205, ELP 341,. PSY304; senior standing and admission to Teacher Education candidacy irith a major inEnglish. Taughtduringthefirstsei‘en weeks ofthe semester. M12) F. Methods and materialsof teaching English in grades 9-12. with an emphasis on lesson planning and demon-strations practice in teaching literature, study skills, speaking, listening, and writing.PRITCHARD
ECI 451 Improving Reading in Secondary Schools. Preq: 6 hours ofED and or PSY.2(2-0) F.S.Sum. A study of methods and materials for teaching reading in the secondaryschool. with an emphasis on the effective use of written materials for content areainstruction. FOX
ECI 454 Student Teaching in English Language Arts. Prcqs: Admission to studentteaching professional semester. ForMSL students: EC1430; 416‘, l64. For LTNstudents: ED450. 1-8 S. Provides the prospective teacher with experience in the techniques and skillsinvolved in teaching English or Language Arts. Ten weeks in a selected off campus station.Student teachers become familiar with the total school program and participate in selectedschool and community activities, POPE, PRITCHARD
ECI 460 Methods and Materials in Teaching Secondary School Social Studies.Preqs: EC1205. E'LP344. Sr. standing and admission to professional semester with a majorin either history. sociology. political science. Taught during the first scrin wee/rs of thesemester. 4(3 1) F. Teaching techniques, innovations, and development of teaching andevaluation skills in the area of secondary school social studies. Adaptation of instruction toindividual learner differences, and selection and design of instructional materials. Taughtduring the first seven weeks of the semester. HARPER
ECI 464 Student Teaching in Social Studies. Preqs:Admission to profrssionul semcster.Coreq: for LTH, LTP, LTS students: ECI 460. For MSL students: Ef‘I 45.4, 4.30, 410‘. 3%(2—18) S. Skills and techniques in teaching social studies in secondary and middle schools.Each student spends ten weeks in a selected off—campus center. The student demonstratescompetencies essential for teaching social studies, becomes familiar with the total schoolprogram. and participates in a variety of school and community activities.HARPER, POPE
ECI 483 An Introduction to Media and Instructional Technology. Prcq: Juniorstanding. 3L} 0) RS. Survey of instructional media and instructional technology. Relationship between media and instructional objectives. Projects in designing and developinginstructional media materials and using instructional computing software. VASU
ECI 488 Basic American Sign Language. .17.} 0) ES. Skill training in basic vocabularyacquisition and grammar of American Sign Language. ASL. used by a majority of deafpeople who sign.
ECI 496 Special Topics in Education. Prcq.‘ Junior or senior standing and conscn/ ofinstructor. [-3 F,S.Sum. Individual or group study ofspecial topics in professional education. The topic and mode of study are determined by the faculty member after discussionwith the student.
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EDUCATION
ED 103 Teaching Fellows Seminar. [(0 2) F. An orientation to academic requirementsof higher education. a review of teacher education components and elements of teachereducation curricula, identification of characteristics of an effective student, and an intro—duction to instructional methods and issues in the field of education.
ED 111 Education and Psychology Scholars Forum. Prrq: Enrollment limited toparticipants in thr Education and Psychology Scholars Prat/ram. M: (I) F,S. Interdiscipli—nary seminar with presentations by distinguished faculty members and experts drawnfrom technical. academic, business and government communities. Discussions of majorpublic issues and topics of contemporary concern.
ED 211 Education and Psychology Scholars Forum. Prrq.‘ Enrollment is limited toparticllmnls in lhr Education anrl Psychology Scholars Program. 0) PS. Second level ofinterdisciplinary seminar series with presentations by distinguished faculty members andexperts drawn from technical, academic. business and government communities. Discussions of major public issues and topics of contemporary concern.
EDUCATIONAL LEADERSHIP AND PROGRAM
EVALUATION
ELP 201 Alternative Education Agencies. a’lJ 0) F. Explores alternate forms of education beyond the setting of the formal school. Content includes a variety of educativemechanisms in society as they relate to socio economic and demographic characteristicsand emerging values.
ELP 296 Special Topics in Education: General Studies. I 3. F.S.Sum. Individual orgroup study of particular areas ofeducation at the freshman and sophomore levels. Specifictopics will vary from semester to semester.
ELP 344 School and Society. Prr q: Jr. standing. JlJ-U) F.S,Sum. The interrelationshipbetween the school and other institutions. values. and patterns of thought in Americansociety. EAKER. BITTING. SEROW
ELP 496 Special Topics in Education: General Studies. Prcq: Jun ioror St n iorstand-lng and consr nt of instrzwtor. I-J F.S,Sum. Individual or group study of special topics inprofessional education. The topic and mode ofstudy are determined by the faculty memberafter discussion with the student.

MATHEMATICS/SCIENCE EDUCATION
EMS 101 Orientation to Mathematics and Science Education. Open only to students inMath and St‘lt 11(‘( Education. ()(I 0) ES. Overview of departmental expectations andprocedures and introduction to practical aspects of academic life. Opportunity for interaction of students with advisors and with other undergraduates who are nearing completionof programs.
EMS 203 Introduction to Teaching Mathematics and Science. 3(2—3) F,S. Introducesprospective teachers to the teaching of mathematics and science in the middle school andhigh school. As an important part of the course. students serve as teacher assistants to aclassroom teacher. Ideas and questions arising from this experience provide an integralpart of the classroom instruction on campus.ANDERSON. NORWOOD. WATSON, WHEATLEY
EMS 296 Special Topics in Education. l-J. Individual or group study of particularareas of education at the freshman and sophomore levels. Specific topics will vary fromsemester to semester.
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EMS 470 Methods and Materials for Teaching Mathematics. Preq: Admission toprofessional semester. Taughtduringthefirstseven weeks ofthe semester. 3(3 0) F. A study ofthe purposes, methods, materials. curricula and evaluation practices appropriate forteachers of mathematics at the secondary level.KOLB. NORWOOD. STIFF‘. WATERS. WATSON
EMS 471 Student Teaching in Mathematics. Preq:Admission to professional semester.Coreqs.‘ EMSJJO. .3 8 F. Supervised practice in a selected middle or secondary school for 10weeks, to develop the skills and techniques for teaching mathematics.KOLB. NORWOOD. STIFF. WATERS. WATSON
EMS 472 Teaching Mathematics Topics in Senior High. Preq: Admission to professional semester. Coreq: EMS 1,70. Taught during the first 7 weeks of the semester. 3(3 0) F.Preparation for teaching mathematics from both the college preparatory (algebra. geometry. trigonometry. advanced mathematics) and general courses (general mathematics.technical and consumer mathematics) offered in grades 9 12.KOLB. NORWOOD. STIFF. WATERS. WATSON
EMS 474 Teaching Mathematics Topics in the Middle Grades. Preq: Admission toprofessional semester; Coreq: EMS 470. Taughtdun'ngthefirst 7 weeks ofthe senzestc r. 3(3 0)F. Methods of teaching arithmetic. geometry. and pre algebra topics in grades 6-9.Emphasizes approaches that actively involve learners and relate operations on content andpictorial representations to mathematical symbols.KOLB. NORWOOD. STIFF‘. WATSON
EMS 475 Methods of Teaching Science. Preqs: EMS 203. ELP 344. PSYJO/t. Coreq:EMS 476. Taught during the first seren weeks of the semester. 3(3 0) F. Goals. methods.curricula, and evaluation practices In teaching the physical and biological sciences at themiddle and secondary school levels. ANDERSON. PARK. WESTBROOK. WHEATLEY
EMS 476 Student Teaching in Science. Preqs: EMS 203, ELP .344, PSY 304. Cortq:EMS 475. Students must have senior standing and be admitted to the professional SC niester.3—8. F. Supervised classroom experience in developing the skills and techniques for teaching science in a selected middle or secondary school for 10 weeks.ANDERSON. PARK. WESTBROOKWHEATLEY
EMS 477 Instructional Materials in Science. Preqs: EMS 20.}. ELP 31,4. PSI' .104.Coreqs.’ EMS475.4761Pa7‘t ofprofessional semester; lecture hours and 6 tab hours per weekfor 7 wee/cs. 2(1 3) F. Development and selection of teaching materials that reflect conceptsof content and emphasis in middle and secondary school science. Experimental and laboratory approaches. ANDERSON. PARK. WESTBROOK. WHEATLEY
EMS 480 Teaching Mathematics with Microcomputers. Preqs: CSC 10]. EMS 203;MA 141. 112. or 1.31. 3(2-2) ES. Techniques and skills needed to use the microcomputer as atool in mathematics learning. Issues and research findings affecting the use of microcomputers in mathematics instruction. Development of computing and problem solving skillsin areas of the secondary school mathematics curriculum such as algebra. geometry andstatistics. KOLB. NORWOOD. STIFF‘
EMS 495 Senior Seminar in Mathematics and Science Education. Preq: Advancedundergraduate and consent ofdeportrnent. 1 3. An in depth investigation of a teaching areain mathematics or science education during or after the student teaching semester.
EMS 496 Special Topics in Education. Preq: Junior or stnior standing and consent ofinstructor. I .3. Individual or group study of special topics in professional education. Thetopic and mode of study are determined by the faculty member after discussion with thestudent.
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ENGLISH
FRESHMAN ENGLISH
ENG 110 Developmental English. Credit is not applicable toward graduation in anyciu‘riculmn. Sltttlt uls ])l(1(‘((l in ENG 110 must receive a grade ofS in order to advance toENG l 1. JH (I) F.S.Sum. Developmentof basic writing skills through supervised writing.analyzed readings, and self paced drills. Parts of speech: principles of spelling, capitalization, and punctuation: vocabulary study: composition of sentences. simple paragraphs, andshort essays. Role of invention and revision in the writing process.
ENG 111 Composition and Rhetoric. Successful completion ofENG 111 requires agradeof C or Ma r. Jlo’ n) F,S.Sum. Basic forms and principles of expository and argumentativewriting. Grammar and conventions of standard written English. Strategies for generating,organizing. and revising papers. Procedures of library research and use of evidence.
ENG 112 Composition and Reading. Preq: A grade of C or better in ENG 111. 3(3-0)F.S.Sum. Continued practice in expository writing; numerous short themes and a researchpaper: introduction to literary types: frequent conferences.
NOTE: ENG I] I and I 12 m ust be schc duled in successive semesters until they are completedsatisfactorily.
NOTE: Qualified students will be allowed to registerfor ENG IIJH and will be given creditfor ENG 11] upon successful completion ofthe course. Ellgibilityfor ENG 112H is based on(In studutl's pridicted grade in English.
WRITING AND LANGUAGE
Tlu [)l't ru/uisite for all courses in writing and language at the 200 level and above is the('Ulll])l(llOll of ENG 111 and ENG 112.
ENG 214 Introduction to Editing. ,}(3 (I) F,S,Sum. Basic editorial skills for workingwith a wide range of publications. Stylistic editing (conventions of written English, consis-tency, effectiveness of syntax, appropriateness of diction), substantive editing (accuracy,legal issues, ethics), and production editing (layout. typography, electronic publicationprocessing). Introduction to resources such as standard reference works and professionalorganizations.
ENG 215 Principles of News and Article Writing. 3(3 0) F.S,Sum. Techniques ofwriting news stories and feature articles. Components of newsworthiness. examination ofevidence. interview techniques. varied writing styles. Role of newspapers andjournalism inAmerica. COCKSHUTT, KOCHERSBERGER
ENG 288 Fiction Writing. 3(3-0) F.S. Experience in writing short prose fiction. Classcritiquing of student work and instruction in techniques of fiction.DAVIS GARDNER, KESSEL
ENG 289 Poetry Writing. Jlo’ 0) F,S. Experience in writing poetry. Class critiquing ofstudent work and instruction in techniques of poetry. BARRAX, KATZ
ENG 315 Advanced News and Article Writing. Preq: ENG 215. 3(3-0) S. Ajournalismcourse emphasizing writing news stories, profiles, features and investigative stories andincluding analysis and critical reading of print media.COCKSHUTT, KOCHERSBERGER
ENG 322 Advanced Composition and Rhetoric. Preq: Junior standing. 3(3-0)F,S,Sum. Classical and modern views of rhetoric and psychological and social aspects ofwriting. Varied practice in writing; assignments with different audiences, aims, contexts,and conventions. CARTER, C. MILLER. PENROSE
ENG 324 Modern English. 3(3-0) F. Study of Modern English at the sentence level.Analysis of grammatical structure. Problems of composition and variety in language.CHASKI, FENNELL, HOLLOWAY, WOLFRAM
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ENG (FL) 325 Linguistic Awareness. 3(3 0) S. Basic issues in the study of language:linguistic terminology and categories; grammatical traditions and topics such as prescriptivism and descriptivism, standard and non standard, orality and literacy: language acquisition and awareness; language aesthetics and ethics.
ENG 326 History of the English Language. 3(3 0) S. Development of the Englishlanguage from its Indo-European origins to the present. Emphasis on historical andcomparative linguistic methodology and on detailed changes in sound, syntax, andmeaning. FENNELL, MEYERS
ENG 331 Communication for Engineering and Technology. Preq: Junior standing.Credit is not allou'edfor more than one ofENG 33], ENG 332, and ENG 333. 3(3-0) F,S,Sum.Written communication in industrial and technical organizations, emphasizing internalcommunication with managers and technical personnel and including external communi-cation with regulators, vendors, and clients. Intensive practice in writing; relationship ofwriting to oral and visual communication. For students in engineering and other primarilytechnological curricula.
ENG 332 Communication for Business and Management. Preq; Junior standing.Credit is notallou'edformore than one ofENG331, ENG 332, and ENG 3.33. 3(3 0) F,S,Sum.Written communication in business and public organizations, including both internalcommunication (such as instructions, policies, management reports) and external communication with clients, vendors, and publics. Intensive practice in writing; relationship ofwriting to oral and visual communication. For students in business and management-related programs.
ENG 333 Communication for Science and Research. Preq: Junior standing. Credit isnot allowedfor more than one ofENG .331, 332, and 333. 3(3—0). F, S. Written communicationin scientific and research contexts, emphasizing relationship between research and writingin problem formulation, interpretation of results, and support and acceptance of research.Intensive practice in writing; relationship of writing to oral and visual communication. Forstudents who plan careers in scientific research.
ENG 488 Advanced Fiction Writing. Preq:A grade ofB or better in ENG 285 or 28.9, ordemonstrated competence in creative writing. 3(3 0) F,S. Workshop in creative writing forthe student with demonstrated understanding of the basic techniques of writing prosefiction. DAVIS—GARDNER, KESSEL, SMITH
ENG 489 Advanced Poetry Writing. A grade of B or better in ENG 288 or 289, ordemonstrated competence in creative writing. 3(3 0) S. Workshop in creative writing for thestudent with demonstrated understanding of the basic techniques of writing poetry.BARRAX
ENG 495 Seminar in Writing and Editing. Preq: Senior standing in LWE'. J63 0) F,S.Applies principles and experiences gained in previous study to practical problems andprojects such as document design and production, document testing, professional ethics,literacy education, and style analysis and evaluation.COCKSHUTT, COVINGTON, MILLER
LITERATURE
The prerequisite for all courses in literature at the ZOO—level and abow is the completion ofENG 111 and ENG [12.
ENG 205 Studies in Great Works of Literature.‘ .;’(3 0) F,S,Sum. Literary masterpieces from the classical period to the present. Emphasis on reading for understanding andenjoyment both of the works themselves and the cultural contributions to Western civiliza—tion of the periods from which the works are drawn.

"The courses ENG 205, 206 207, and 208 are des gned for students not enrolled n Humanities and Social Sc onccs
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ENG 206 Studies In Drama.* 3(4’ U) F.S. Selected drama from the classical period to thepresent. Emphasis on reading for enjoyment as well as understanding theory and development of tragedy. comedy. and other modes of dramatic expression.
ENG 207 Studies in Poetry. * .16: 0) F. S. Analysis of poetry and the critical approachesto it. Emphasis on appreciation of the nature of poetry. understanding features and tech-niques. and the importance of both historical context and new critical techniques.
ENG 208 Studies In Fiction.‘ 30’ 0) F.S.Sum. Representative examples from theRenaissance to the present. emphasizing understanding and appreciation of fiction as agenre. 3 knowledge of the features and techniques of fiction. and a sense of the historicaldevelopment of this genre.
ENG 209 Introduction to Shakespeare. Does not satisfy requirements for Englishmajor. .17.} 0) RS. Shakespeare for non-English majors. Seven to ten major plays. includingrepresentative comedies. such as Tht Taming oflhe Sh reu'; histories. such as Richard III;tragedies. such as Hamlct; and romances, such as The Tempest. BAINES. LANE
ENG (FL) 221 Literature of the Western World 1. 3(3 0) F. Readings from Englishtranslations of Biblical. Classical. Medieval. and Early Renaissance literature. includingworks by such authors as Homer. Plato. Virgil, Ovid. St. Paul. St. Augustine. Marie deFrance. and Dante. GROSS. SMOOT
ENG (FL) 222 Literature of the Western World 11.3(3 0) S. Readings from Englishtranslations of Renaissance. Neo-Classical. Romantic. and Early Modern literature.emphasizing the cultures of continental Europe from the Renaissance to 1900. and includ—ing such authors as Petrarch. Erasmus. Rabelais. Machiavelli. Shakespeare. Moliere.Voltaire. Rousseau. Goethe. Flaubert. Tolstoy. RUDNER. SMOOT
ENG (FL) 223 Contemporary World Literature I. 3(3 0) F. Twentieth century litera—ture of some of the following cultures: Russian. Eastern European. Western European.Latin American. Canadian. Australian. RUDNER
ENG (FL) 224 Contemporary World Literature II. 3(3 0) S. Twentieth-century litera-ture of some of the following cultures: Asian. Arabian. African. Caribbean. Native-American. NWANKWO. RUDNER
ENG 246 Literature of the Holocaust. 3(3 0) Alt. Yrs. S. Fictional and nonfictionalversions of the Holocaust. focusing on themes of survival. justice. theology. and the limits ofhuman endurance. RUDNER
ENG 248 Survey of African-American Literature. 3(3 0) F.S. African Americanwriting and its relationships to American culture and history. Covers such writers asWheatley. Douglass. Chesnutt. Dunbar. DuBois. Hughes. Hurston. Wright. andMorrison. LARYEA. PETTIS
ENG 251 Major British Writers. Credit will not be given for both ENG 251 and eitherENG 361 or 262. 363-0) F.S.Sum. Significant British authors chosen from among suchfigures as Chaucer. Shakespeare. Milton. Swift. Pope. Austen. Wordsworth. Coleridge.Tennyson. Browning. Bronte. Dickens. Joyce. Eliot. Woolf. and Yeats.
ENG 252 Major American Writers. Credit will not be gii'enfor both ENG252 and eitherENG 265 or 266. 3(3 0) F.S.Sum. Significant American authors chosen from among suchfigures as Franklin. Emerson. Thoreau. Hawthorne. Melville. Douglass. Stowe. Whitman.Dickinson. Twain. James. Frost. Faulkner. Hemingway. and Morrison.
ENG 261 English Literature I. 3(3 0) F.S.Sum. Survey of English literature from itsbeginnings until 1660. including such figures as Chaucer. Spenser. Marlowe. Shakespeare.Jonson. Donne. and Milton.
ENG 262 English Literature 11. 3(3 0) F. S,Sum. Survey of English literature from1660 to the present. including such figures as Dryden. Pope. Swift. Johnson. Wordsworth.Coleridge. Byron. Keats. Shelley. Browning. Tennyson. Joyce. and TS. Eliot.
"The courses ENG 205. 206. 207. and 208 are designed for students not enrolled in Humanities and Social Selences.
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ENG 265 American Literature I. 3(3 0) F,S,Su m. Survey of American literature fromthe Colonial beginnings until the Civil War, including such figures as Edwards, Franklin,Irving, Cooper, Hawthorne, Emerson, Melville, Poe, and Thoreau.
ENG 266 American Literature II. 3(3 0) F,S,Su m. Survey of American literature fromthe Civil War to the present, including such figures as Whitman, Dickinson, Twain, Crane,James. Frost, Eliot, Fitzgerald, Hemingway, and Faulkner.
ENG 282 Introduction to Film. 3(2—2) F.S. Examination of basic film techniques andbasic methods of film analysis. Emphasis on understanding and appreciating film as amajor art form. GOMEZ, MORRISON
ENG 283 Introduction to American Folklore. 3(3 0) S. Principal types of folklore; fieldwork in collecting and assimilating material from various cultural traditions. Emphasis onAmerican folklore and its origins. BETTS, PRIOLI
ENG 298 Special Projectsin English. I 3F.S,Stmz. Faculty guided independentstudy.or courses on special topics determined by departmental interest or need.
ENG 305 Women in Literature: Female Writers and Their Female Characters.3(3 0) S. Diverse images of women and cultural assumptions about women in nineteenthand twentieth-century American and British literature by women writers. The femaleliterary imagination as it pertains to female characters and issues particularly relevant towomen. ORR, PETTIS, SEVERIN
ENG 349 African Literature in English. 573 0) S. Anglophone literature in Africa.Emphasis on the relationship between the African world view and literary production andthe persistent trend by African writers to connect literature with politics. Writers such asAchebe, Ngugi, Soyinka, and Serote. NWANKWO
ENG 362 The British Novel of the 18th Century. 3(3 0) S. Emphasizes major novelistssuch as Defoe, Richardson, Fielding, Sterne, and Austen. WYRICK
ENG 363 The British Novel of the 19th Century. 3(3 0) F. Emphasizes major novelistssuch as Dickens. Trollope, the Brontes, Eliot, and Hardy. KING
ENG 369 The American Novel of the 19th Century. 3(3 0) F. Major novels illustratingthe development of American fiction from Romanticism to Realism and Naturalism. Worksby such writers as Brown. Cooper, Hawthorne, Stowe, Melville, Twain, Howells, James,Norris, Crane, Chopin, and Dreiser. PRIOLI, WEST
ENG 371 Twentieth-Century Novels. 3(3-0) S. Twentieth-century British and American fiction. with emphasis on forms. themes, and social contexts, including such writers asConrad, Lawrence, Woolf. Joyce, Faulkner, Hemingway, Wright, Ellison, Beckett,Murdoch, Bellow, and Barth. AMIRAN, E. CLARK, REYNOLDS, THOMPSON
ENG 372 Modern Poetry. 3(3 0) S. English and American poetry since 1900. Emphasison major figures such as Yeats, Eliot, Frost. Stevens, Williams. and Auden. Comparison ofmodern poets with more contemporary, post—1950 poets. BASSETT, SEVERIN
ENG 376 Science Fiction. 3(3 0) F.S. Representative works ofscience fiction. Emphasison works written in the twentieth century, with some attention to the history and development of the genre. KESSEL, MEYERS
ENG 377 Fantasy. 3(3 0) F,S. Representative works in the genre of fantasy. Emphasis onworks of 19th and 20th centuries. Authors such as Carroll, Lewis, Tolkien, Borges, LeGuin,and Gardner. KESSEL, MEYERS
ENG 380 Modern Drama. 3(3-0) F. Major plays from Ibsen to Albee. HARGRAVE
ENG 382 Film and Literature. 3(2 2) F. Ways of adapting literary works to film form.Similarities and differences between these two media. Emphasis on the practical art oftransforming literature into film. Attention to the impact of film upon literature.GOMEZ, MORRISON
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ENG 383 Folklore and Literature. JU-U} F. Relationships between traditional cultureand written literature. Genre theory; interchanges between print media and oral tradition;nature of plot, character, and form in Western and non-Western cultural traditions; per-formance theory. Influence of regional traditions and American literature.
ENG 385 Biblical Backgrounds of English Literature. .3(.} 0)Alt. yrs. F. Influences ofthe Bible principal forms. genres. and texts on major English and American writerssuch as Milton, Spenser. Melville. Eliot. and Faulkner. WALL
ENG 390 Classical Backgrounds of English Literature. 3(3 0) S. Acquaints studentwith the central story matter. classical and biblical, of the ancient Western world. Empha-sis on works most influential on literature in English. All readings in English. YOUNG
ENG (FL) 394 Studies in World Literature. 3(3 0) F.S. Study of a subject in worldliterature: for example, African literature, Asian literature. Hispanic literature, EastEuropean literature, comedy, the epic. the lyric. autobiography. the Faust legend, ormetamorphosis. Subjects vary according to availability of faculty. Readings in Englishtranslation.
ENG 398 Contemporary Literature I (1900 to 1940). 30 (I) F. British and Americanliterature from 1900 to World War II, with representative authors such as Conrad, Yeats,Eliot. Joyce, Woolf. Faulkner. Shaw. Stein, O'Neill. and Wright. For comparative purposes. continental authors such as Kafka and Mann.CLARK, GRIMWOOD, THOMPSON, UNSWORTH
ENG 399 Contemporary Literature II (1940 to Present). 3(3 0) S. Literature fromWorld War II to the present, with representative authors such as Murdoch. Beckett,Nabokov, Ginsberg, Achebe. Fuentes, Kundera, Naipaul, and Morrison.AMIRAN. GRIMWOOD. RUDNER, THOMPSON. UNSWORTH
ENG 400 Applied Criticism. Prcqs: Majors in LTN; senior standing,'formal admissionto flu nut/lads and studuzt {tar/ling courses. Coreq: EC] 450. 3(3 0) F. Types and methods ofliterary criticism designed specifically for students intending to teach English in highschool. BETTS, MACKETHAN
ENG (ECI) 405 Literature for Adolescents. Preq: Junior standing or above. 3(3-0) F.The history. types. and characteristics of literature for adolescents. Emphasizes readingand analyzing the literature by exploring the themes. literary elements, and rationale forteaching literature for adolescents. Addresses ways in which this literature can be inte-grated and implemented in English Language Arts curriculum.
ENG 439 17th-Century English Literature. 3(3 0) S. Works of major nondramaticliterary figures in England during the period 1600 1700. such as Donne. Jonson. Herbert.Marvell. Bacon, and Browne. HESTER, WALL. YOUNG
ENG 448 African-American Literature. Preq: Junior standing. 3(3-0) S. Survey ofAfrican—American literature and its relationships to American culture, with an emphasison fiction and poetry since 1945. Writers such as Bontemps, Morrison, Huston, Baldwin,Hayden, Brooks, Naylor, Harper. and Dove. HOLLOWAY, LARYEA, PETTIS
ENG 449 16th-Century English Literature. 3(3 0) F. Nondramatic prose and poetry ofthe sixteenth century, with consideration of literary types and movements. Emphasis onmajor authors, including Sidney and Spenser. BLANK. HESTER, LANE, WALL
ENG 451 Chaucer. 3(3-0) F,S. Introduction to the study of Chaucer through an intensivereading of The Canterbury Tales. FERSTER, GROSS, HOLLEY, LOMPERIS
ENG 452 Medieval British Literature. 3(3-0) S. Readings in the rich poetic, thematic,and generic diversity of Medieval British literature. Representative selections fromromance, dream vision, allegory, fabliau. lyric, chronicle, saint’s life, satire, in historicaland cultural contexts. Prior knowledge of Middle English unnecessary.GROSS, HOLLEY
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ENG 453 The Romantic Period. 3(3-0) F. Emphasis on the major poetry of Blake,Wordsworth, Coleridge, Byron. Shelley, and Keats, with readings in Romantic prose.HARRISON
ENG 462 18th-Century English Literature. 3(3—0) F. Major figures in English litera-ture between 1660 and 1790. Works studied in relation to social, cultural, political, andreligious developments. Emphasis on writers such as Dryden, Swift. Pope, Johnson.DURANT, WYRICK
ENG 463 The Victorian Period. 3(3 0) S. Major British poets and selected prose writersstudied against the social. economic, scientific, and theological background of the VictorianPeriod. HARRISON, HUSKEY, KING
ENG 468 American Romanticism. 3(3 0) F. Major American writers from 1825 to 1865.Relationship between literary developments and social change. Emphasis on such writersas Emerson, Hawthorne, Cooper. Poe, Melville, Douglass, Stowe, Thoreau, and Whitman.E. CLARK, PRIOLI, SMALL, STEIN, WEST
ENG 469 American Realism and Naturalism. 3(3 0) S. Major American writers from1865 to 1914, with emphasis on novelists such as Twain. James, Howells, Chopin, andDreiser. BASSETT, ORR, STEIN, WEST
ENG 475 Literature, the Arts, and Mass Culture 3(3-0) F,S. A review of the debateregarding art and mass culture, with attention to recent developments in cultural theoryand practice. UNSWORTH
ENG 486 Shakespeare, The Earlier Plays. 3(3 0) F. Shakespeare’s major works before1600 with emphasis on the development of the playwright.BAINES, LANE, CHAMPION, WILLIAMS
ENG 487 Shakespeare, The Later Plays. 3(3 0) S. Shakespeare’s major works after1600 with emphasis on the development of Shakespeare’s tragedy and the end of his career.BAINES, BLANK, CHAMPION, WILLIAMS
ENG 491 Honors in English. Preq: Open only to English majors. 3(3 0) F,S. Intensivecourse or independent study project designed as one portion of the Honors Program inEnglish. Subject varies.
ENG 492 Special Topics in Film Styles and Genres. 3(2 2) S. Critical approaches tofocused film topics involving film genres, directorial styles, or trends within a nationalcinema. Topics will vary from semester to semester.
ENG 493 Special Topics in Folklore. 3(3 0) S. Topics and genres in folklore, such asFolktale and Legend, Folklore and Religion, African—American Folklore. Topics will varyfrom semester to semester.
ENG 496 Seminar in Literary Criticism. Preq: 9 hours of literature at the .300 level orabove. 3(3 0) ES. Introduction to theoretical and applied criticism of literature, primarilyfor English majors and minors. May include traditional theory from Plato and Aristotle toNew Criticism, as well as contemporary psychoanalytical, social, historical, and linguisticapproaches to literature.
ENG 498 Special Topics in English. Preq: Sir hours in ENG above the 100 level. I 6F,S,Sum. Directed individual study or experimental course offerings in language or literature. Individual study arranged through consultation with faculty member and department head.
Selected 500-Level Courses Open to Advanced Undergraduates
The prerequisite for all 500-level English courses is advanced undergraduate or graduatestandng unless additional prerequisites are noted.
ENG 515 American Colonial Literature. 3(3-0) S. Alt. yrs.
ENG 521 Advanced Technical Writing and Editing. Pre q: ENG 214 and 331. 3(2—])ES.
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ENG 524 Introduction to Linguistics. 30' (I) F.
ENG 525 Variety in Language. J(.H)) S.
ENG 561 Milton. .t(-} (I) S.
ENG 575 Southern Writers. .30 II) S.
ENG 578 English Drama 1580-1642. Preq: ENG 261. 3(3 (I) Alt. F.
ENG 579 Restoration and 18th Century Drama. 3(3 0) Alt. S.
ENTOMOLOGY
ENT 203 An Introduction to the Honey Bee and Beekeeping. 2(2—0) F. Fundamentalknowledge of beekeeping management and a general understanding of the honey bee’sbiology. Examines the behavior and social system of the honey bee, one of the animal world’smost complex and highly organized non human societies. AMBROSE
ENT 301 Introduction to Forest Insects. Preq: FOR 264. 3(2-2) F. Fundamentals ofmorphology, classification. development. habits and control of insects attacking trees withemphasis on those injuring forests in the southeastern United States. HAIN
ENT (Z0) 425 General Entomology. Preq: Z0 201.3(2—13)F.Sum. Explores the scienceof entomology by focusing on the basic principles of systematics. morphology. physiology.development. behavior. ecology. and control of insects. Field trips provide opportunities tocollect insects and study their adaptations to a wide variety of natural environments.MEYER
ENT 492 External Learning Experience. Preq.‘ Sophomore standing. I 6 ES. A learning experience within an academic framework that utilizes facilities and resources whichare external to the campus. Contact and arrangements with prospective employers must beinitiated by the student and approved by a faculty adviser. the prospective employer. thedepartmental teaching coordinator and the academic dean prior to the experience.
ENT 493 Special Problems in Entomology. Preq: Sophomore standing. 1 6 RS. Alearning experience in agriculture and life sciences within an academic framework thatutilizes campus facilities and resources. Contact and arrangements with prospectiveemployers must be initiated by the student and approved by a faculty adviser. the prospec-tive employer. the departmental teaching coordinator and the academic dean prior to theexperience.
ENT 495 Special Topics in Entomology. J 3 F.S.Sum. Offered as needed to presentmaterials not normally available in regular course offerings or for offering of new courseson atrial basis.
Selected 500-Le1vel Courses Open To Advanced Undergraduates
ENT 502 Insect Diversity. Preq: ENT 425 or equivalent. 4(2 4) F.
ENT 503 Insect Morphology and Physiology. Preq: CH 221. 223 and ENT .425 orequivalent. 4(3 .3) S.
ENT (Z0) 509 Ecology of Stream Invertebrates. Preqs: Z0 20] or .302, 80 (Z0) 360 orequivalent. 4(2 6)S.
ENT 520 Insect Pathology. Preqs: ENT 4:25 and MB 401 or equivalent. 3(2-3) Alt. S.
ENT 531 Insect Ecology. Preqs.‘ ENT 1,25 and BO (Z0) 560 or equivalent. 3(2-2) Alt. F.
ENT 541 Immature Insects. Preq.‘ ENT 502 or equivalent. 30 A) Alt. F.
ENT 550 Fundamentals of Insect Control. Preq: ENT 30] or 425. 3(2 2) F.
ENT 562 Insect Pest Management in Agricultural Crops. Preq: ENT425 or Cl. 3(3 0)Alt. S.
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ENT (FOR) 565 Advanced Forest Entomology. Preq: ENT 30] or E'NT 502 or C1.3(2 2) Alt. S.
ENT (ZO) 582 Medical and Veterinary Entomology. Preqs: ENT 425 and Z0 315 orequivalent. 3(2 3) Alt. S.
ENT 590 Special Problems. Preq: CI. Credits Arranged. F.S.
ENT 591 Special Topics. Preq: CI. Credits Arranged. ES.
ENT 592 Agricultural Entomology Practicum. Preq: Economic Entomology (ENT562recommended.) 3(0-9) Alt.Sum.

OCCUPATIONAL EDUCATION
EOE 101 Introduction to Occupational Education. 1(1—0) F,S. Orientation to occupational teacher education curricula. Overview of philosophy, objectives and scope of occupational education programs in the public schools; multi—cultural and individual differencesof students. Orientation to microcomputers and their potential uses by occupational educa~tion teachers.
EOE 207 Introduction to Teaching Occupational Education. 3(2 3) F. Introduction toteaching vocational education programs in middle and secondary schools. Field experien-ces and course assignments including three hours each week assisting classroom teachersin the public schools.
EOE 226 Applications of Instructional Technology in Agricultural Education.3(1 4) S. Use of microcomputers and commercially produced agricultural software; themicrocomputer as a management tool; agricultural occupational applications of the microcomputer; the microcomputer as an instructional tool in agricultural classrooms, and thenational Agri Data network. KIRBY
EOE 241 Foundations of Marketing Education. 2(2 0) F. An introduction to marketing education and its role in secondary, postsecondary, and adult education. BURROW
EOE 298 Special Topics in Occupational Education. In}. F,S,Snm. Individual orgroup study of particular areas of education at the freshman and sophomore levels.
EOE 303 Administration and Supervision of Student Organizations. Preq: Sop/tomore standing. 3(3—0). History and purposes of student organization activities in education.Emphasis on the administration and supervision of these activities. Special attention to theskills necessary for the successful organization, management and leadership developmentof student activities.
EOE 307 Field Work in Occupational Education. Preqs: Sophomore standing andconsent ofinstructor. May be repeated to a marimum 0f6 credits. 2-6. F,S,Smn. A supervisedoff campus field experience in Occupational Education that relates on-the-job experiencesin the field to the technical competencies which are the content of the curriculum.
EOE 322 Contemporary Vocational Agriculture. 3(3 0) S. Organizing, implementing,supervising, and evaluating Supervised Occupational Experience (SOE) programs andrelated FFA activities; advising local FFA chapters; and assisting high school students inconducting SOE programs. KIRBY
EOE 323 Leadership Development in Agriculture. 3(3 0) S. Study of leadership inagricultural and related settings. MOORE
EOE 331 Health Professsions. Preq: For credentialed health professions only. 3(3-0) F.Alf. yrs. An examination of key occupations and professions in the health cluster. Emphasisis on educational preparation, requirements for practice, potential advancement, inter andintra professional relationships, ethical foundations of practice, and the concept of commitment. Theoretical concept of role structure and function. AKROYD
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EOE 332 Health Promotion and Disease Prevention. Freq: For credentialed healthprofl ssionals only. .}(.;’ 1)) S. All. yrs. Emphasis on education ofthe public regarding generalhealth concerns including cancer. cardiovascular disease, accident prevention, nutrition,drugs. alcohol. mental health. sexuality, and environmental hazards. RICHARDS
EOE 333 Health Care Delivery. Preq: For credentialed health professionals only. 3(3 0)F. All. yrs. The historical basis of health care delivery in the U. S. with emphasis onhospitals, health maintenance organizations. ambulatory care centers, ambulatory sur-gery. nursing homes. and private care practice. Philosophical issues of funding health care.promoting health care, and the training of health care workers. AKROYD
EOE 335 Planning Classroom and Clinical Curricula. Preq.‘ For certification majors:EOE m7, 307. For 7101l~(‘( rt ification majors: EOEIIJ7. Forcredentialed health professionalsonly. .1(J—(l) F. Alt. yrs. Procedures for planning health occupations curricula for classroomand clinical settings. Practice in writing. updating. and refining health curriculum withemphaisis on selection and sequencing. Comparison ofstyles ofwriting curricula. Roles andresponsibilities of health curriculum planner. RICHARDS
EOE 336 Strategies for Teaching a Health Occupations Course. Preq: For credentialrdhuzlth professionals onlydfi)’ 0) F. Alt. yrs. Planning and implementation ofeffectiveinstructional strategies for clinical and classroom settings. The nature of the teachinglearning process. psychological and philosophical aspects of teacher choice of variousstrategies. RICHARDS
EOE 338 Medical Law and Ethics. Preq: For credentialed health professionals only.at} 0) S. Ethical and legal issues involved in delivering health care. such as euthanasia,reproductive technology. organ transplants. patients' rights. and confidentiality. Classicalethical theories and principles. Systematic review procedures and current medical lawused to examine current case dilemmas in the health professions. RICHARDS
EOE 346 Curriculum and Methods of Teaching Marketing Education. Preq: EOE24] and admission to teacher education candidacy. 3(3 0) F. Alt. yrs. Study of the curriculum common to marketing education programs and the research behind its development.Methods common to instructional planning, implementation. and evaluation of effectivemarketing education programs. O'BRIEN
EOE 365 Trade Analysis in Course Development. Preq: EOE 101. 3(3 0) S. Selectionand analysis of teaching activities for a functional plan of instruction. Development ofinstructional units based on analysis of a trade or technical occupation or activity. Prepara-tion of a detailed course of study.
EOE 409 Honors Seminar in Occupational Education. Preq: Permission ofinstructor.1(1 0) F. Topics of professional importance for occupational education honors programstudents. Presentations on a wide range of seminar topics and their implications foroccupational education.
EOE 422 Public Relations in Agriculture. Preq: AC 311. 3(3 0) F. Development ofeffective public relations programs in agricultural and related occupations. Examinationof problems in implementation and of communication skills needed to conduct effectivepublic relations activities. FLOWERS
EOE 423 Practicum in Agricultural Extension/Industry. Preqs: EOE 426, Seniorstanding and consent of instructor. I 8, S. Supervised practicum in an agricultural exten—sion or industry setting in which the student participates in, and analyzes activities asso-ciated with, preparing for leadership management roles in the Agricultural ExtensionService or industry. JEWELL
EOE 424 Planning Educational Programs. Preq: Admission to professional semester.3(3-0) S. Principles of program planning applied to educational programs in agriculture;includes theory and field experiences in planning, organizing, and evaluating high schooland adult education programs. JEWELL
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EOE 426 Methods of Teaching Agriculture. Preq: Jr. standing. 3(2 2) F. Discussionand practice in planning and presenting instruction in agriculture in formal and informalsettings. Focus on principles and application of approaches to teaching and organizinginstruction, motivating students, developing instructional objectives, selecting and usingteaching techniques. evaluating instruction, and managing classroom and laboratoryinstruction. FLOWERS
EOE 427 Student Teaching in Agriculture. Preqs.‘ EOE426, admission to professionalsemester. Coreqs: EOE 424, EOE 492. 8(2 15) S. Skills and techniques involved in teachingvocational agriculture through practice in a public school setting with concurrent on-campus seminars. FLOWERS
EOE 433 Health Occupations Specialty Practicum. Preq: Current credential in arecognized health discipline. 3-6 Arranged. Provides certified health professionals anopportunity to acquire new content and depth in their particular health discipline. Therequirements may be fulfilled by a combination of advanced course work related to thespeciality and through individually designed practicums. The practicum will be arrangedin an appropriate health care environment with selected and qualified preceptors.
EOE 434 Clinical Supervision in Health Occupations. Preq: six hours. 3(3—0) S, Alt. yrs.Supervisory techniques for health care professionals in initial levels of administrativepositions. Internal and external factors affecting staffing and supervision process. Organi-zation of the supervisory process. Government and labor relations in the health industry.AKROYD
EOE 436 Evaluative Skills in Teaching Health Occupations. Preq: EOE 336‘. 3(3-0) S,Alt. yrs. Program and process evaluation in health care curriculum, instruction, learningand clinical performance. Analysis of existing instruments designs for clinical evaluationwith respect to validity and reliability. Development of instruments to evaluate clinicalperformance, construction of test items, and health care program effectiveness.AKROYD
EOE 437 Health Occupations Teaching Practicum. 3-8 F,S. Practical teaching experience in health occupations. Certification majors complete 15 weeks ofstudent teaching insecondary programs (8 credit hours). Non—certification majors teach in a hospital, community college, technical institute, private health industry, or other health care setting.
EOE 444 Administration of Marketing Education. Preq: EOE 21;] and admission toteacher education candidacy. 3(3 0) F, Alt. yrs. The theory and skills necessary to plan,administer, and evaluate effective programs in the marketing education classroom. Student teachers spend ten weeks full—time in a public school: observing, teaching, and participating in the total school program. O’BRIEN
EOE 447 Student Teaching in Marketing Education. Preq:Adm ission to professionalsemester; Coreq: EOE 494. 8(2 15) S. Provides prospective teachers the opportunity todevelop the skills and techniques required in the marketing education classroom. Studentteachers spend ten weeks full-time in a public school: observing, teaching, and participating in the total school program. O’BRIEN
EOE 452 Lab Planning in Technology Education. Preq: Admission to professionalsemester; Coreq: EOE 457 and 4.95. 3(1-4} S. Knowledge and experience about laboratoryplanning are provided. Physical layout, selection, specification, and cost of equipment: thesafe operation, repair and maintenance of both power and hand tools; specification ofexpendable supplies, estimating, and ordering.
EOE 456 Curriculum and Methods in Technology Education. Preq.‘ Technology Edu—cation majors only. 3(2 2) F. Methods of teaching technology education. Emphasis oncurriculum development, instructional methods, laboratory instruction, meeting the needsof special populations, and management of student organizations.
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EOE 457 Student Teaching in Technology Education. Preq:Adm ission to professionalst incstc r; (‘orcqss EOE/,5: and EOE/{95. J «8' S. Students participate in off-campus studentteaching in selected public schools, acquiring competencies for teaching industrial arts andfamiliarity with the total context in which the Technology Education program occurs.WENIG
EOE 492 Senior Seminar in Agricultural Education. Admission to professionalxi ”1(st r. 1 S. Analysis of opportunities and problems facing educational leaders inagriculture with emphasis upon current problems. JEWELL
EOE 494 Senior Seminar in Marketing Education. Preq: Admission to professionalsuncster. 3(3 0) S. Marketing Education majors analyze and discuss problems and successes experienced while student teaching in the public schools. O’BRIEN
EOE 495 Senior Seminar in Technology Education. Preq: Junior standing in ED andCONS! nt oft/u rlipartmcnt. I 3. ES. An in-depth investigation ofa topic or aset ofproblemsand or issues in Technology Education.
EOE 498 Special Topics in Education. Preq: Junior or senior standing and consent ofinstructor. I .1. Individual or group study of special topics in professional education. Thetopic and mode of study are determined by the faculty member after discussion with thestudent.

FOREIGN LANGUAGES AND LITERATURES
(See also GRK Greek and LAT Latin.)

Note: Courses conducted in the target language. except where otherwise stated.
Notc: Sllldt nts with previous knowledge of French. German. Latin. or Spanish must takethr placcment test upon entering the University. They will be given advanced standing andrece in crc (lit according to their score as follows.Sllldt nts completing with a C or better any course in which they are placed beyond the 101level will re ceii'e creditforprerequisitc courses to a maximum of6hours. Students who placebeyond the rcquirenient in their curriculzmz and choose not to take aforeign language coursewill ha ('8 satisfied theforeign languages requirement but will not receiz'ehourcredit. Studentstransferring college credits should enroll at the lei'elfor which they have met the prerequisite..Vatii'e speakers do not receive creditfor lowerdii‘ision courses (IOU and 200 levels) in theirmother tonguc.

FL 10] Elementary Language I. Preq: Consent ofcoordinator. 3(3-0). Self instructionalstudy of a foreign language, not otherwise taught in the department. Admission by interview with coordinator before registering. First of a sequence of four courses.
FL 102 Elementary Language 11. Preq: Consent of coordinator. 3(3 0). Self instruc-tional study of a foreign language. not otherwise taught in the department. Admission byinterview with coordinator before registering. Second of a sequence of four courses.
FL 201 Intermediate Language 1. Preq: Consent of coordinator. 3(3—0). Self-instructional study of a foreign language. not otherwise taught in the department. Admission byinterview with coordinator before registering. Third of a sequence of four courses.
FL 202 Intermediate Language II. Preq: Consent of coordinator. 3(3-0). Self-instructional study of a foreign language. not otherwise taught in the department. Admission byinterview with coordinator before registering. Fourth of a sequence of four courses.
FL (ENG) 221 Literature of the Western World 1. Credit will not be givenfor both ENG(FL) 221 and ENG 346. 3(3-0) F. Readings from English translations of Biblical. Classical.Medieval, and Early Renaissance literature, including works by such authors as Homer.Plato. Virgil. Ovid, St. Paul. St. Augustine. Marie de France. and Dante.
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FL (ENG) 222 Literature of the Western World II. Credit will not be given for bothENG (FL) 222 and ENG 347. 3(3-0) S. Readings from English translations of Renaissance.Neo Classical. Romantic, and Early Modern literature, emphasizing the cultures of contin—ental Europe from the Renaissance to 1900, and including such authors as Petrareh.Erasmus, Rabelais, Machiavelli, Shakespeare, Moliere. Voltaire, Rousseau, Goethe. Flaubert. Tolstoy.
FL (ENG) 223 Contemporary World Literature I. Preq.’ ENG 1 12. 3(3 0) F. Twentiethcentury literature of some of the following cultures: Russian. Eastern European, WesternEuropean, Latin American, Canadian, Australian.
FL (ENG) 224 Contemporary World Literature II. Preq.‘ ENG 112. 3(3-0) S. Twen-tieth century literature of some of the following cultures: Asian, Arabian, African, Carib—bean, Native—American.
FL 295 Special Topics in Foreign Languages and/or Literatures. Preq: Consult ofdepartment. 3(3 0). A special projects course on topics to be determined as needed in thedepartmental program.
FL 298 Independent Study in Foreign Language or Literature. Preq.‘ Consent ofdepartment. 1 6. Individualized study in a foreign language or literature. Topic, mode ofstudy and credit hours to be determined in consultation with the faculty member supervising work.
FL (ENG) 325 Linguistic Awareness. 3(3 0) S. Basic issues in the study of language:linguistic terminology and categories; grammatical traditions and topics such as prescrip-tivism and descriptivism. standard and non-standard. orality and literacy: language acquisition and awareness: language aesthetics and ethics.
FL 350 Modern European Literary Criticism. Preq.‘ 6 hours ofnny .300 16rd [item/1mcourses. 3(3 0). Study of theoretical and philosophical foundations and applied methods inmajor currents of modern European literary criticism. Includes structuralism, poststructuralism, feminism, and psychoanalytical and ideological criticism. Examination ofcritical works and application to literary texts. Course taught in English.
FL (ENG) 394 Studies in World Literature. Preq; ENG 111 and 11207 112H. JU 0) RS.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 English translation.
FL 395 Study Abroad Programs. Preq: FL 202.] .3. Specific category of courses involving language and or culture taught in foreign countries through the Department StudyAbroad Program.
FL 495 Special Topics in Foreign Languages and Literatures. Preq: Consent ofdepartment. .}(3 0). A concentrated study of a special period, author or genre to be determined as needed in the departmental program.
FL 498 Independent Study in Foreign Language or Literature. Prcq: Consnzl ofdepartment. 1—6. Individualized study of a foreign language or literature. Topic, mode ofstudy, and credit hours to be determined in consultation with the faculty member supervising work.

CHINESE LANGUAGE AND LITERATURE
FLC 101 Elementary Chinese I. .}(.1 1)) F. Introduction to Modern Standard Chinese.Emphasis on speaking and listening with an introduction to reading, writing and Chineseculture.
FLC 102 Elementary Chinese II. Preq:FLC1()1. 3(o’ 0) S. Continuation of basic skills.Emphasis on speaking and listening with some reading, writing and Chinese culture.
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FLC 105 Intensive Elementary Chinese. 6(6 0). Intensive introduction to modernstandard Chinese. Emphasis on speaking and listening with an introduction to reading,writing and Chinese culture.
FLC 201 Intermediate Chinese I. Prtq.‘ FLC 102. 3(3 0) F. Continuation of basic skills.Greater emphasis on reading, writing and Chinese cultural traditions.
FLC 202 Intermediate Chinese II. Prc q: FLC .201. .37.} 0) S. Continuation of basic skills.Focus on reading. writing. Chinese cultural traditions and patterns of behavior.
FLC 301 Intermediate Chinese 111. Preq: FLC 202. .30 U) F. Last of the foundationcourses in Chinese. Continued practice in speaking and understanding Chinese with newemphasis on writing and on the reading of cultural and literary texts.
FLC 302 Intermediate Chinese IV. Preq: FLC .101. J(.} U) S. Continued practice inspeaking and understanding Chinese with greater emphasis on reading and writing.Continued study of cultural and literary texts.
ENGLISH FOR INTERNATIONAL STUDENTS
NOTE: llmli rgraduatc students in thefollou'ing colleges do not receit'efree elective creditfor the succissful completion ofForeign Language English courses. (FLE 101, 102.103.1041"School ofDisign, Collige of Education and Psychology. College of Engineering, College ofPhysical and Mathematical Science. and College of Textiles. Credits for the FLE coursesNH it‘é’t‘l by students in those colleges will be recorded on grade reports and transcripts andwill be used in GPA calculationsbut these credits will not count as part ofthe hours requiredfor graduation. Students in the College ongriculture and Life Sciences. the College oanrestRisources, tlu College of Humanities and Social Sciences. and the College ofManagementl‘tt‘t iccfru (ltctii‘c credit towards graduation for successful completion of any of the FLEcourses.

FLE 101 Foreign Language English: Grammar Review. Preq: Scores between 550 and5.9!) on lllt TOEFL; Coreq: Michigan Test of English Language Proficiency and MichiganTest of Aural Comprehension. Open only to non native speakers of English. 3(3-0) F,S.Review of English grammar with emphasis on word order patterns, idioms, and functionwords of spoken American English; oral drill on statement and question patterns in alltenses; and practice in constructing original patterns. Language laboratory practicerequired.
FLE 102 Foreign Language English: Writing. Preq: Scores between 550 and 590 on theTOEFL; Corey: Michigan Test ofEnglish Language Proficiency and Michigan Test ofAuralComprehension. Open only to non-native speakers ofEnglish. 3(3 0) F,S. Practice in writingsentences, paragraphs. summaries. outlines, and compositions. Drills on mechanics: spell-ing, punctuation. capitalization, and apostrophes. Exercises on use of transitional words,quotation and subordination to indicate relationships. Analysis and imitation of well-written paragraphs to learn logical organization. coherence. and unity. Formal composi-tions written in class and informal journals written outside class.
FLE 103 Foreign Language English: Oral English. Preq: Scores between 550 and 590on the TOEFL; Coreq: Mich igan Test ofEnglish Language Proficiency and Michigan Test ofAural Comprehension. Open only to non-native speakers ofEnglish. 3(3 0) F,S. Designed forstudents who need additional oral English practice in order to comprehend spoken Englishand be understood by native speakers. Emphasis on correct pronunciation and intonationand the use of colloquial expressions and speech patterns. Aural comprehension exercises,oral drills to practice idiomatic English and functional (survival) vocabulary, role playing.class discussions and films. Language laboratory practice required.
FLE 104 Foreign Language English: Reading Improvement. Preq: Scores between550 and 590 on the TOEFL; Coreq: Michigan Test of English Language Proficiency andMichigan Test ofAural Comprehension. Open only to non-native speakers ofEnglish. 1(0-3)S. Designed for students who need to improve reading speed and comprehension in order toread efficiently in other courses. Concept of class as a reading lab with timed drills and
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materials to give students practice in responding rapidly and accurately to increasinglylonger units of reading matter. Technique of scanning, dictionary and vocabulary—buildingexercises.
FRENCH LANGUAGE AND LITERATURE
FLF 101 Elementary French I. 3(3 0) F,S,Sum. First in a four-course sequence todevelop language skills. Oral and written practice in classroom and language laboratory.Readings in French culture and civilization.
FLF 102 Elementary French II. Preq: FLF 101. 3(3 0) F,S,Sum. Continuation of FLF101 with intensive practice in spoken French. Readings in French culture and civilization.
FLF 105 Intensive Elementary French. 6(6-0). An intensive course aimed at develop-ing a balanced foundation in listening, speaking, reading, and writing French. Equivalentto FLF 101 plus FLF 102.
FLF 201 Intermediate French I. Preq.'FLF102. 3(3 0) F.S,Szmz. Third of four consecutive courses to develop skills of speaking, listening, reading and writing. Readings anddiscussions of French culture, civilization and literature.
FLF 202 Intermediate French II. Preq: FLF 201. 3(3 0) F,S.Sum. Last of four sequential language courses. Increased emphasis on reading and writing. Readings in the litera»ture, culture, and civilization of France and the francophone world.
FLF 208 Intermediate French Conversation. Preq: FLF 201. 3(3-0) F,S. Intensivepractice in speaking and understanding French through role playing, debates, interviews.and use of audio-visual materials.
FLF 301 Survey of French Literature to 1800. Preq.‘ Any of the following: FLF 308,310, 311 or .315. 3(3 0) F. Literature of the French Middle Ages, French Rennaissance,Classicism and Enlightenment; special attention to genre development. Readings of representative works with analytical and critical emphasis.
FLF 302 Survey of French Literature Since 1800. Preq:Any ofthefollozm'ng: FLFJOI,308, .310, 311, 315. 3(3 0) S. French Romanticism, Realism, Symbolism, Surrealism, Exis-tentialism, and modern literary experimentation. Readings of representative works withanalytical and critical emphasis.
FLF 307 Technical and Commercial French.Preq:FLF202. 3(3 0) FAN. yrs. Conver-sational and written French with emphasis on technical and commercial materials.
FLF 308 French Conversation and Reading. Preq: FLF 202. 3(3—0) S. Intensive practice in speaking and reading French. Drills and conversation emphasizing practical language and idiomatic expressions.
FLF 309 French Phonetics and Pronunciation. Preq: FLF202. 3(3-0} F. A study of theproduction of the sounds of Standard French with the aim of improving pronunciation andfluency. Extensive oral practice in major problem areas.
FLF 310 French Syntax and Composition. Preq: FLF202. 3(3 0) F. A thorough study ofthe more advanced aspects of the grammar of the French language, with extensive practicein writing.
FLF 311 Methods and Techniques in French Translation. Preq: FLF 202. 3(3 0) F,All. yrs. Methods and techniques in translation with an emphasis on writing skills.
FLF 315 French Civilization and Culture. Preq: FLF202. 3(3 0) S. French civilizationand culture, through reading, discussion and presentation of the social, economic andpolitical structures of France, along with its geography, history, music and art. Taught inFrench.
FLF 316 French Lyric Poetry. Preq: FLF 202. .17.} 0) S, Alt. yrs. Development of theFrench lyric genre from the origins to the present, including the rules and practices ofFrench versification.
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FLF 318 The Heritage of French Cinema. Freq: FLF202. .113 0) S. Survey ofthe majorcontributions of French cinema from its origins to the present. Attention to film as anartistic medium and to the cinematic representation of French history and culture. Reading, discussion, and viewing of films including Un Chicn Andalou. La Passion de Jeanne(Hire, [A It’rtour (1e Martin Guerra, La Marseillais'e. Les 1,00 Coups. and Diva.
FLF 323 The French Novel of the Twentieth Century. Preq: FLF202. 3(3 0) F. Surveyof the 20th century French novel. Works of Gide, Proust, Mauriac. Malraux, Sartre and(‘amus and representative novels of surrealism. existentialism. and the “new novel”.
FLF 324 Contemporary French Theater. Prcq: FLF 202. 3(3 0). Representativeplaywrights of twentieth century France. including Giraudoux. Anouilh. Sartre, Beckett,lonesco. and Genet.
FLF 352 Francophone Culture of West Africa and the Caribbean. Preq: FLF 202.JH (I). Literary and cultural traditions of French speaking West Africa and the Caribbean.Taught in French.
FLF 393 Francophone Culture of Ghana and Togo. Preq: FLFZOZ. 1-3. Will be taughtin Togo through tlu .VCSUSum nicr Stzldi/Abroad Program. An examination 0fthe artistic.cultural and political life of modern Ghana and Togo.
FLF 414 Masterpieces of French Prose. Preq: FLF 202. 3(3-0). French Prose from theRenaissance to 1900.
FLF 415 French Theater To 1900. Preq: FLF 202. 380) S, Alt. yrs. Reading anddiscussion of representative French plays. including a study oftragedy, comedy, farce. anddrama. Authors include Corneille. Racine, Moliere, Lesage. Marivaux, Sedaine, Beaumar-chais and Musset.
FLF 492 Seminar in French Studies. Preq: Ju n {or standing and consent ofdepartment.3(3 0) S. A small group study ofa topic in literature resulting in either a substantial essay orseries of essays by each student. Topics vary each semester.
GRADUATE CERTIFICATION ONLY
FLF 401 French for Graduate Students. Preq: Graduate standing. Not open to under-graduates. a’(.i’~0) F. Basic French grammar. with special attention to characteristics offormal expository style. and illustrative readings. Study ofextracts from scholarly publica»tions in the students’ areas of research. Graduate language certification granted on satis-factory completion of the course.

GERMAN LANGUAGE AND LITERATURE
FLG 101 Elementary German I. 3(3—0) F.S.Sum. The first in a four-course sequenceintended to teach the student to understand, speak. read and write everyday German.Emphasis on speaking and understanding with additional reading of cultural materials.Intensive practice in the language lab.
FLG 102 Elementary German 11. Preq: FLG 101. 3(3-0) F,S,Sum. Strong emphasiscontinued on understanding and speaking German. but increasing attention to syntax.vocabulary building, and awareness ofcultural heritage of the German speaking countries.
FLG 201 Intermediate German I. Preq: FLG 102. 3(3-0) F,S,Sum. The third of fourconsecutive courses in German. Intensive conversational drill to build the students’ abilityto understand and speak everyday German. Supplementary readings in German literatureand culture.
FLG 202 Intermediate German II. Preq: FLG 201. 3(3-0) F,S. Last of four sequentialcourses in German. Continued use of everyday spoken German but greater emphasis onreading and writing. Additional readings in German literature and culture.
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FLG 208 Intermediate German Conversation. Preq; FLG 201. 3(3-0) F,S. Intensivepractice in speaking and understanding German through role playing, debates, interviewsand use of audio-visual materials.
FLG 307 Technical and Commercial German. Preq: FLG 202. 3(3 0) F, Alf. yrs.Conversational and written German with emphasis on technical and commercial materials.
FLG 309 Advanced German Conversation and Phonetics. Preq: FLG 202. 3(3 0).Intensive conversational practice in class and language laboratory based on current topics,and a study of sound production and linguistic terminology. Discussions of German cultureand civilization. Attention to cultural factors essential to effective communication. Oralreports by students.
FLG 310 Advanced German Syntax and Composition. Preq: FLG 202. 3(3 0).Advanced aspects of German syntax and writing styles. Assignments include paraphrasing and summarizing authentic German texts and writing compositions.
FLG 315 Germanic Civilization and Culture. Preq: FLG ‘202. 3(3 0). Culture andcivilization of the German-speaking countries. Analysis of the social, economic and politicalstructures of Germany, Austria, and Switzerland. Lectures. reports, conversation. Taughtin German.
FLG 316 German Lyric Poetry. Preq.‘ FLG 202. 3(3 0) Every 3rd yr. Historical andinterpretative study of the German lyric from the fifteenth to the twentieth century.
FLG 323 Twentieth Century German Literature. Preq: FLG 202. 3(3—0). Twentiethcentury literature from German-speaking countries. Readings of Mann, Kafka, Rilke,Hesse, Diirrenmatt, Frisch, Grass. and a variety of poets.
GRADUATE CERTIFICATION ONLY
FLG 401 German for Graduate Students. Freq: Graduate standing; Not open to undergraduates. 3(3-0) F. Basic German grammar, with special attention to characteristics offormal expository style, and illustrative readings. Study ofextracts from scholarly publications in the students’ areas of research. Graduate language certification granted on satis-factory completion of the course.
HEBREW LANGUAGE AND LITERATURE
FLH (REL) 101 Elementary Biblical Hebrew I. 3(3 0). (See Religion)
FLH (REL) 102 Elementary Biblical Hebrew II. Preq: REL (FLH) 101. 3(J 0). (SeeReligion)
FLH (REL) 201 Intermediate Biblical Hebrew I. Preq: REL (FLH) 102. 3(3 0). (SeeReligion)
FLH (REL) 202 Intermediate Biblical Hebrew II. Freq: REL (FLH) 201. 3(3 0). (SeeReligion)
ITALIAN LANGUAGE AND LITERATURE
FLI 101 Elementary Italian I. .3(.} 0) F. Begins the development of a balanced foundation in all four language skills. Concentrates on listening and speaking, emphasizingidiomatic Italian. Short readings in Italian culture and civilization. Class and laboratorypractice, written homework.
FLI 102 Elementary Italian 11. Preq: FLI 101. 3(3 0) S. Continuation of FLI 101 withemphasis on acquisition oforal skills through class practice and use ofaudio aids. Readingsin Italian culture, civilization and literature.
FLI 201 Intermediate Italian I. Preq: ELI 102. 3(3-0) F. Third of four consecutivecourses to develop skills of speaking, listening, reading and writing. Readings and discus-sion of Italian culture, civilization and literature.
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FL] 202 Intermediate Italian II. Preq: FL] 201. 3(3—0) S. Last of four sequential language courses. Increased emphasis on reading and writing. Readings in the literature,culture, and civilization of Italy.
FLI 208 Intermediate Italian Conversation. Coreq: FLI 201. 3(3 0). Intensive practicein speaking and understanding Italian through role playing, discussion, interviews, anduse of audio visual materials.
FLI 308 Italian Reading and Conversation. Preq: FLI 201. 3(3 0). Advanced readingsand intensive conversational practice in Italian for students beyond the intermediate level.
JAPANESE LANGUAGE AND LITERATURE
FLJ 101 Elementary Japanese 1. 3(3 0) F. Introduction to standard, formal Japanese.Emphasis on speaking and listening skills. Exposure to Japanese culture. reading, andwriting.
FLJ 102 Elementary Japanese II. Preq:FLJ101. 3(3 0) S. Continuation of basic skills.Emphasis on speaking and listening skills: inclusion of Japanese cultural factors in com—munlcatlon. Some reading and writing.
FLJ 103 Elementary Japanese I Conversation. Coreq:FLJ 101.1(1 0) F. Supplementsconversational practice in FLJ 101. Students are encouraged to use their speaking skills ina variety of situations. Special attention is given to correcting and improving pronunciationand intonation.
FLJ 104 Elementary Japanese II Conversation. Preq.'FLJ 101; Coreq:FLJ102. 1(1-0)S. Supplements conversational practice in FLJ 102. Students are encouraged to use theirspeaking skills in a variety of situations. Special attention is given to correcting andimproving pronunciation and intonation.
FLJ 105 Intensive Elementary Japanese. 6(6 0). An intensive introduction to stand-ard, formal Japanese. Emphasis is on speaking and listening skills. Some reading andwriting. Combines FLJ 101 and 102.
FLJ 201 Intermediate Japanese I. Preq.‘ FLJ 102 0r FLJ 105. 3(3 0) F. Continuation ofbasic skills. Greater emphasis on reading and writing. More exposure to Japanese culturaltraditions.
FLJ 202 Intermediate Japanese 11. Preq: FLJ 201. 3(3 0) S. Continuation of the learn-ing of the basic skills. Emphasis on reading and writing as well as on spoken Japanese andon cultural patterns of behavior.
FLJ 203 Intermediate Japanese Conversation. Preq.‘ FLJ 102; Coreq: FLJ 201, FLJ202 or FLJ .301. May be repeated to a maximum ofth ree credit hours. 1(1-0) F,S. Practice inspoken Japanese through use of the language in a variety ofsituations. Increase vocabularyand develop fluency and ease in the structural patterns of the language.
FLJ 204 Intermediate Japanese II Conversation. Coreq.‘ FLJ 202. 1(1 0) S. Supple-mental intermediate conversational practice. Drills and situational exercises to build oralproficiency with patterns introduced in FLJ 202.
FLJ 205 Intensive Intermediate Japanese. Preq: FLJ 105 or FLJ 102. 6(6 0). Anintensive study of standard, formal Japanese on the intermediate level with increasedemphasis on reading and writing.
FLJ 301 Intermediate Japanese III. Preq: FLJ 202 or FLJ 205. 3(3-0) F. Last of thefoundation courses in Japanese. Continued use of spoken Japanese but greater emphasis onreading and writing, including further exposure to cultural traditions.
FLJ 302 Intermediate Japanese IV. Preq: FLJ301. 3(3-0) S. Review of basic grammarand preparation for advanced reading and composition. Some advanced conversation, withattention to cultural values.
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FLJ 401 Advanced Japanese I. Preq.‘ FLJ 302. 3(3-0) F. A thorough review of the moreadvanced aspects of the grammar of the Japanese language, with extensive practice inreading and writing and further sensitization to Japanese cultural values.
FLJ 402 Advanced Japanese II. Preq: FLJ 401. 3(3-0) S. Elaboration of grammaticalforms learned in the previous courses with applications in reading and writing, combinedwith more sophisticated vocabulary and idioms and attention to cultural background andtradition.
FLJ 411 Readings in Modern Japanese I. Preq: FLJZIOZ. 3(3 0) F. Reading of selectedarticles in modern Japanese chosen from a list by the students to reflect their individualinterests. Readings encompassing a broad range of issues in Japanese culture and society.Emphasis on both accurate comprehension of content and retention of the most frequentlyencountered Chinese characters (kanji).
FLJ 412 Readings in Modern Japanese 11. Preq: FLJLI]. 3(3 0) S. Readings of selectedarticles in modern Japanese which reflect current issues in Japanese society and culture.Includes newspapers and both popular and specialized magazines. Emphasis on literaryand journalistic idioms as well as characters.
SWAHILI (KISWAHILI) LANGUAGE AND
LITERATURE
FLK 101 Elementary Swahili I. 3(3-0) F, Alt. yrs. First in a four-course sequence todevelop language skills in Swahili (Kiswahili). Oral and written practice. Readings inAfrican culture and civilization.
FLK 102 Elementary Swahili II. Preq:FLK101. 3(3-0) S. Alt. yrs. Second in a fourcourse sequence to develop language skills in Swahili (Kiswahili). Oral and written practice. Readings in African culture and civilization.
FLK 201 Intermediate Swahili I. Preq: FLK 102. 3(3 0) F, Alt. yrs. Third in a four-course sequence to develop language skills in Swahili (Kiswahili). Oral and written practice. Readings in African culture and civilizations.
FLK 202 Intermediate Swahili II. Preq: FLK 202. 3(3 0) S, Alt. yrs. Fourth in afour—course sequence to develop language skills in Swahili (Kiswahili). Oral and writtenpractice. Readings in African culture and civilization.
PORTUGUESE LANGUAGE AND LITERATURE
FLP 101 Elementary Portuguese I. 3(3 0). Introduction to the fundamentals of Bra—zilian Portuguese: pronunciation, comprehension, and spoken syntax and grammar.
FLP 102 Elementary Portuguese II. Preq:FLP101. 3(3 0). Continuation of the essentials of Brazilian Portuguese. Further stress on pronunciation and comprehension andintroduction of reading and writing skills.
RUSSIAN LANGUAGE AND LITERATURE
FLR 101 Elementary Russian I. 3(3-0) F. First in a four-course sequence to developlanguage skills in Russian. Oral and written practice in the classroom and languagelaboratory and attention to Russian cultural heritage.
FLR 102 Elementary Russian II. Preq: FLR 101. 3(3 0) S. Emphasis on acquisition ofbasic oral skills, with complementary reading and writing exercises and attention toRussian cultural heritage.
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FLR 201 Intermediate Russian I. Preq: FLR 102. it} 0) F. Learning of basic Russianlanguage skills is continued. More emphasis given to writing and essential conversationalpractice. Intermediate level readings in Russian literature and culture. Class and laboratory practice: written assignments.
FLR 202 Intermediate Russian II. Prcq: FLR 201. 3(3 0) S. Study of more advancedaspects of Russian syntax through reading of prose of Russian writers. Continued attentionto conversational practice and vocabulary building.
FLR 303 Russian Literature in Translation: The Nineteenth Century. 3(3 0) S, Alt.yrs. A study of selected plays. short stories and novels of the great Russian writers of thenineteenth century: Pushkin, Lermontov. Gogol, Goncharov, Turgenev, Dostoevsky,Saltykov Shchedrin. Leskov. Tolstoy and Chekhov. Examinations of peculiarly Russian aswell as the universal aspects of this literature. All readings. lectures and discussions inEnglish.
FLR 304 Russian Literature in Translation: The Twentieth Century. 3(3 0) S. Alt.yrs. Selected texts by major Russian writers of the twentieth century from the eve of theRevolution to Perestroika. Major topics in Russian cultural history. Emphasis on interpretation. All readings in English.

SPANISH LANGUAGE AND LITERATURE
FLS 101 Elementary Spanish 1. 3(3 0) F'.S.Sum. Concentrates on listening and speaking, and begins the development of a balanced foundation in all Spanish language skills.Idiomatic. everyday Spanish and cultural awareness are emphasized. Class practice,laboratory and written homework.
FLS 102 Elementary Spanish II. Preq: FLS 101. F.S.Sum. Expands use ofSpanish through past tenses. regular and irregular, and various morphological and syntac-tical aspects. Emphasis on oral skills and increased cultural awareness. Written work andlaboratory practice assigned daily.
FLS 105 Intensive Elementary Spanish. 6(6 0). An intensive course aimed at develop-ing a balanced foundation in listening. speaking, reading. and writing Spanish. Equivalentto FLS 101 plus FLS 102.
FLS 201 Intermediate Spanish 1. Preq.‘ FLS 102 or 105. 3(3 0) F,S,Sum. The third offour consecutive Spanish courses. As with 101 and 102, its aim is mainly to teach idiomatic.spoken Spanish. Reading and writing skills receive greater attention than previously. asdoes the cultural heritage of the Spanish speaking peoples. Class practice, laboratory andwritten assignments.
FLS 202 Intermediate Spanish II. Preq: FLS 201. 3(3-0) F,S,Sum. Last of four sequen-tial courses. completing the learning of the foundations of the Spanish language. Writingreceives greater attention. as does the cultural heritage of Spanish speaking peoples.
FLS 208 Intermediate Spanish Conversation. Coreq.‘ FLS 201. 3(3-0) ES. Intensivepractice in speaking and understanding Spanish through role playing. discussion, interviews and use of audio-visual materials.
FLS 300 Introduction to Hispanic Literatures. Preq: FLS 202. 3(3 0) F',S. An introduction to the major literary genres and movements in Spanish and Latin American literatures. Lectures, discussions, films and written assignments.
FLS 301 Survey of Spanish Literature Through The Golden Age. Preq: FLS 202.3(3-0) F. Literature of Spain and Spanish America from the Middle Ages to the beginningof the eighteenth century.
FLS 302 Survey of Spanish Literature: 1700 to Present. Preq: FLS 202. 3(3—0) S.Introduction to Spanish Neoclassicism. Romanticism, Realism, and twentieth-centuryliterature. Special attention to the quest for new values in contemporary literature.
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FLS 304 Modern Latin American Literature. Preq: FLS 202. 3(3-0) S. A survey ofmodern Latin American literature from Modernismo to the present.
FLS 307 Business Spanish. Preq: FLS 302. ’(J (i) F. Business Spanish vocabulary andterminology. Emphasis on everyday spoken and written Spanish. Readings and discussionsof business topics. Cross cultural considerations relative to international businessoperations.
FLS 308 Spanish Conversation and Reading. Preq: FLS £02. JU 1)) S. Intensive prac-tice in speaking and reading Spanish. Drills and conversation emphasizing practicallanguage and idiomatic expressions.
FLS 309 Spanish Phonetics and Advanced Conversation. Prcq: FLS 302. JU 0) F. Theproduction of the sounds of standard Spanish with the aim of improving pronunciation.fluency, and skill in communication. Extensive oral practice in phonetics and conversation.
FLS 310 Advanced Spanish Grammar. Preq: FLS 202. JM 0) S. Advanced aspects ofSpanish grammar, with extensive practice in writing. Lectures. discussions and compositions incorporate topics relevant to Hispanic culture and civilization.
FLS 31 1 Advanced Spanish Composition. Preq: FLS 202. 3(3 0) F. An intensive coursein the theory and practice ofSpanish composition. Lectures. discussions and weekly writingassignments are required.
FLS 315 Culture and Civilization of the Iberian Peninsula. Prcq: FLS 202. .j(.»’—()) F.The Iberian Peninsula as a crossroad ofcivilizations from neolithic times to the present. Theemergence of Spain and Portugal as nations, the rise and fall of their overseas empires. andtheir contemporary civilizations.
FLS 316 The Culture and Civilization of Latin America. Proq: FLS 203. .17.} (I) S.Survey of the cultural traditions of Latin America including Brazil. The major preColumbian civilizations, Spanish and Portuguese colonialism, the emergence of the modernnations. Films and recordings supplement readings and discussions.
FLS 323 Contemporary Spanish Literature. Freq: FLS 202. J(J (I) S. Alt. yrs. Selectedworks of Spanish fiction, essays and poetry in the twentieth century. Special attention isgiven to the generations of 1898 and 1927 and to post Civil War writers.
FLS 400 Methods and Techniques in Spanish Translation and Interpretation. PM q:FLS 202. 3(3 0) S. Study and practical application of theory, methods and techniques oftranslation based on materials relevant to various fields and professions.
FLS 403 Spanish Prose Fiction to 1900. Preq: Consent ofrlcpartmcnt. J(J (I) F. Alt. yrs.Spanish novel and short story from La Celestine through the novels of Galdés. Majoremphasis is given to the picaresque novel, Don Quirote, eighteenth century didactic prose.and nineteenth century Realism.
FLS 404 Spanish Drama. Preq: Jun iorstanding. 3(3 ())F,Alt.1/rs. Spanish drama fromits beginning to the present. Special emphasis on Golden Age (16th and 17th centuries) andcontemporary theater.
FLS 492 Seminar in Hispanic Studies. Preq: Junior standing and consent ofdrpartment. 073-0) S. Advanced seminar on a specific area of Hispanic studies (topics vary),leading to a major term paper and or a series of essays by the student.
GRADUATE CERTIFICATION ONLY
FLS 401 Spanish for Graduate Students. Preq: Graduate standing; not n to nntlcrgraduates. 3(3 0) F. Basic Spanish grammar, with special attention to characteristics offormal expository style, and illustrative readings. Study ofextracts from scholarly publications in the students’ areas of research. Graduate language certification granted on satisfactory completion of the course.
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FORESTRY
FOR 110 Introduction to Forestry. 2(1 3) F. Overview of the history and policies offorestry, the basis of forest management, the impact of forestry on nature and society, andthe opportunities of a career in forestry. COOPER
FOR 204 Silviculture. Preqs: Junior standing in FOR; mcet summer camp eligibilitystandards. (‘oreqs FOR 261. z(0~6) Sum (Summer Camp). Growth dynamics of forest treesand stands coupled with an overview of the practice of silviculture; emphasis on understanding and integrating previously learned ecological principles. Observation and practice of cultural measures commonly employed in southern forest types. JERVIS
FOR 212 Dendrology. 4(2 1,) F. Identification and basic biology of eastern woody plantswith studies of their classification, characteristics, and habitats. Consideration of impor-tant northern and western trees. Field identification and trips to natural forest communities. Required Saturday field trips. BRAHAM
FOR 252 Introduction to Forest Science. Not open toforestry majors. 3(2 J) S. Integration of biological principles into studies of tree growth, reproduction, establishment, sur—vival. and disturbance. Discussions of regional silviculture, and of effects of humans onforest ecosystems. Instruction in forestsampling and tree identification. Many laboratoriesmeet outdoors. BRAHAM, JERVIS
FOR 261 Forest Communities. Preqs: Junior standing in FOR: meet summer campeligibility standards. 2(() 6) Sum (Summer Camp). Studies of the occurrence, distribution.and species composition of forest communities. Emphasis on southeastern North America,but consideration of and comparison to northeastern and northern North America. Fieldtrips to representative types in the Coastal Plain, Piedmont, and Mountains. BRAHAM
FOR 264 Forest Pest Management. PreqssJim iorstanding in FOR; meet sum nzer campeligibility standards. 1(0 .2) Sum (Summer Camp). Basic concepts of pest injury to trees.Recognition of the important insects and diseases of forest trees in the southeast and thedamage caused by them. Principles of silvicultural control of pests and the proper selectionand use of pesticides. GRAND
FOR 265 Fire Management. Preqs: Junior standing in FOR, meet summer camp eligi—bility standards. 1(0—3) Sum (Summer Camp). Effects of wildfire and prescribed fire onforest ecosystem components and processes; fire behavior and the ecosystem and metero—logic factors that affect it; silvicultural uses of fire; organization, equipment, and tactics forwildlife suppression; fire suppression exercises on the North Carolina Division of ForestResources’ Forest Fire Simulator. GREGORY
FOR 274 Mapping and Mensuration. Preqs.’ Junior standing in FOR; meet summerca mp eligibility standards. 4(1 12) Sum (Summer Camp). Procedures and instruments formeasuring tree parameters, stand density and site index. Determination of log and treevolume and planning, conducting and summarizing a timber inventory. Basic land mea-surements and the mapping of boundary surveys; use of maps and deed.
FOR 303 Forest Tree Physiology. Preqs: BS 100, CH 103, PY 211, Summer Camp;Coreq: SSC 200. 3(3-0) F. Structure of forest trees and the patterns, processes, and regula-tion of growth. Processes of primary productivity and the relationship of productivity andgrowth to environmental factors that affect tree growth. Evolution, variation and adapta-tion in trees; genetic control of physiological processes. Flowering and reproduction inforest trees. HENRY
FOR 304 Theory of Silviculture. Preq:FOR 303. 4(3-3) S. Theory and practices involvedin natural and artificial forest stand regeneration including: species growth and silvicalcharacteristics; soil/site relationships; site evaluation; insect and disease considerations;methods of insuring desired species composition, yields and economics; diagnosis andprescription of intermediate stand treatments and harvesting methods; seedling produc-tion systems and tree improvement. Integration of other objectives with timber production.FREDERICK. ALLEN
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FOR (FW) 310 Fisheries and Wildlife Inventory and Management. Preqs: Juniorstanding in SFW, FOR, NRE, NRP, or SZO; FW Z0 221. 6(0 18) Sum. (See Fisheries andWildlife Sciences)
FOR (PP) 318 Forest Pathology. Preq: BS 100 or equii'alent. 4(3 2) S. (See PlantPathology)
FOR 319 Forestry Economics. Preq: ARE 212, summer camp. 3(3 0) F. Concepts andtechniques for evaluating the profitability of long—term timber investments. Identificationof the biological and market variables that affect profitability. Introduction to the incometax treatment of timber income. including financial incentives provided through the taxsystem. HOLLEY
FOR 352 Forest Measurements and Management. Preq: Not open toforestry majors.4(2-4) F. Basic boundary surveying and mapping, forest inventory including tree and logmeasurement, plot sampling, and data analysis; timber valuation, appraisal, marketing,and taxation; forest management planning, decision—making and yield forecasting.
FOR 353 Air Photo Interpretation and Photogrammetry. Preq: Jr. standing. 3(2 3) F.Theory, principles, and techniques of utilizing air photos for: 1) inventory and managementof renewable resources; 2) photogrammetric and engineering applications; 3) hydrologicterrain analysis; and 4) land use cover mapping. Introduction to remote sensing and use ofU-Z color infrared, thermal, Skylab, and Landsat imagery in resource mapping.KHORRAM
FOR 374 Forest Measurement, Modeling, and Inventory. Preqs: MA 121 or 114 or242, FOR 274, ST 311. 3(2-3) S. Mathematical functions for modeling tree and foreststructure and dynamics, and quantifying the yield of timber and nontimber products.Procedures for planning, conducting, and analyzing forest inventories. Use of computermodels to estimate growth and yield of forest stands for management decisions.SMITH, ROISE
FOR 401 Forest Hydrology and Watershed Management. Preq: SSC 200. Not recommended for students below senior classification, non forestry majors should contact theinstructor prior to start ofclass. 4(3-3) F. The hydrologic and energy cycles and the effects offorest and associated wildland vegetation on elements of those cycles. Water movementthrough forest ecosystems. Effects of forestry practices on water yield, soil conservation,and water quality. Principles of watershed management for single or multiple use.GREGORY
FOR (FW) 404 Forest Wildlife Management. Preq: hrs Biological Sciences. 3(3-0) S.Relationships between forest and wildlife management and the effects of silviculturalsystems on wildlife. Species habitat requirements, forestwildlife management techniques,and forest wildlife policies and economics. (See Fisheries and Wildlife Sciences)LANCIA
FOR 405 Forest Management. Preq: FOR 374, 319, 4.31;. 4(2-4) F. Fundamental principles and analytical techniques necessary in the planning, management and optimization offorest operations, formulation of objectives and constraints, yield forecasting, forest regulation, procurement, and marketing, inventory methods, and management plant preparation. Written and oral reporting are integral components of this course. SMITH, ROISE
FOR 406 Forest Inventory, Analysis and Planning. Preqs: FOR 405, FOR 35.},Summer Camp; ST3II. 4(0-16) S. Independent field work in forest inventory, analysis andplanning. Students design and implement a timber and nontimber inventory, analyzestand conditions and growth, and prepare a long term management plan consideringmanagement objectives subject to economic, social, and ecological constraints. Includesseveral field trips to public and private forestry operations which may include overnighttravel. BLANK, SMITH
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FOR 411 Forest Tree Improvement. Freq." Junior or senior standing inforestry. 3(3—0)8'. Tree improvement as it is applied in production forestry for both conifers and hard-woods. The \ ariation. evolution, and genetics of forest trees. Methods for selection breeding.seed production, and vegetative propagation. Studies of exotics, wood properties, and treeimprovement as a forest management tool. ZOBEL
FOR 422 Consulting Forestry. Prcq.‘ Senior standing in forestry. 3(2 2) F. Forest landacquisition and ownership: ownership. appraisal, legal considerations, financial manage-ment and planning. Producing forest 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. Forestresources consulting: forms of organization, pricing of services, consultant client relation-ships (Law of Agency), professional ethics and continuing education. FRANKLIN
FOR (WPS) 423 Forest Machinery and Systems. Preq.‘ Junior standing in FOR, WST,or BA E. 3(2 3) F. Applications ofengineering principles to problems in the forest industryincluding harvesting, road layout, log transportation, woodyard and milling operationspower sources: testing, rating and capabilities of forest machinery: power requirementsand utilization efficiencies, effects of vehicle design parameters on stability, safety, andoperation under load: traction devices and vehicle mechanics; cost analysis and systemsselection. HASSAN
FOR (WPS) 434 Management Decision Making in Forestry and Wood Products.PM as: MA 11.} and 114. (NJ 0) S. Management science techniques and applications in forestindustry. Linear programming, simulation, decision theory and inventory theory. Tech-niques to solve decision making problems typically encountered. ROISE, ABT
FOR 472 Renewable Resource Policy and Management. Preq:Jun for-standing. 1J3 2)F. A legal and institutional approach to renewable resource management. Historic legalprinciples, constitutional provisions, location and organization ofconcerned agencies. Illustration of policy and principles through analysis of current issues and case studies. Exampics from water resource development, coastal zone management, national forest and parkpolicy, and implementation of the National Environmental Policy Act.ADAMS, COOPER
FOR 491 Special Topics in Forestry and Related Natural Resources. Preq: Consent ofInstructor. I 4 F,S,Sum. Independent (or group) study or research of a forestry or relatednatural resources topic with a faculty supervisor of the student’s choice. Also coursesoffered on a trial basis.
Selected 500—Level Courses Open To Advanced Undergraduates
FOR 511 Tree Improvement Research Techniques. Preq: FOR 41107'GN411.3(1 .4)S, All. yrs.
FOR 512 Forest Economics. Preq: Basic course in economics. 3(3 0) S.
FOR (PP) 518 Advanced Forest Pathology. Preq: PP .218 or equivalent. 3(3-1) F. Alt.yrs.
FOR 534 Advanced Forest Management Planning. Preq: FOR 405 01‘434 or OR 501:Con q: FOR 572A. 3(3—0) S, Alt. yrs.
FOR 540 Advanced Dendrology. Preq: FOR 212 or BO .403. 3(2-3) S.
FOR (ENT) 565 Advanced Forest Entomology. Preq: ENT 301 or ENT 50.! or CI.3(2 2) S, Alt. yrs.
FOR 571 Advanced Topics in Growth and Yield. Preqs: FOR 371,. ST 311. 3(3-0) S.
FOR 572A, B Forest Management Policies on the Public Lands. 2(2-0) S, Alt. yrs.
FOR 580 Soil-Machine Interactions in Forest Operations. Preq: FOR 423. 3(8-0) F,Alt. yrs.
FOR 583 Tropical Forestry. 3(3 0) S.
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FOR (MDS) 584 The Practice of Environmental Impact Assessment. 4(0—8) F, Alt.yrs.
FOR 593 Colloquium on Tropical Forestry. 1(1—0) S.
FOR (FW) 594 Seminar in Wildlife Management. 1(1 0) Alt. S.

FOOD SCIENCE
FS 201 Food Science and the Consumer. 3(3-0) F.S. An introduction to the science andpractice of providing a wholesome, nutritious, economical and readily available supply ofbasic and processed foodstuffs. Chemical nature, microorganisms, safety, preservation andprocessing; organic and health foods: nutrition and the consumer; world food problem.CARROLL
FS (ANS, NTR) 301 Modern Nutrition. Preq: Sophomore standing. 3(3—0) F,S. Foodscience majors may use as afree elective only. (See Nutrition.)
FS (ANS, PO) 322 Muscle Foods and Eggs. Preq: BS 10!). 3(2 .3) F'. Processing andpreserving fresh poultry, red meats. seafoods, and eggs. Ante- and post-mortem events asthey affect quality, yield and compositional characteristics of muscle tissues. LARICK
FS (ANS) 324 Milk and Dairy Products. Preq: BS 100. 2(2-0) S. Composition ofmilk anddairy products, federal standards, raw milk procurement, cleaning and sanitizing andquality attributes. HANSEN
FS 331 Food Engineering. Preq: PYZJ] or 221. 3(2 J) S. Engineering concepts and theirapplications to the food industry. Mass and energy balances and principles related to fluidflow. heat transfer, steam generation and use, psychrometry, and refrigeration.HAMANN
FS 400 Principles of Human Nutrition. Preq: CH 22!) or 221. 3(J 0) F. Sources andproperties of nutrients; function of nutrients in the human body; effect of food industrypractices on nutrients. ALLEN
FS 402 Food Chemistry. Preq: CH 220 or .221. 3(2 3) F. Introduction to the biochemistryof foods emphasizing basic composition, structure, properties and nutritive value. Thechemistry of changes occurring during processing and utilization of foods.E.A. FOEGEDING, SCHWARTZ
FS 403 Food Analysis. Preq: FS 1,02. 3(1 6) S. Principles, methods and techniques forquantitative physical and chemical analyses of food and food products. Results of analysesevaluated in terms of quality standards and governing regulations. HANSEN, BOYD
FS (MB) 405 Food Microbiology. Preq: MB 40]. 3(2 3) F. Microorganisms of importance in foods and their metabolic activities. Source of microbial contamination during foodproduction, processing and storage. Microbial spoilage; foods as vectors of human patho-gens. Physical and chemical destruction of microorganisms in foods and the kineticsinvolved. Conversions of raw foods by microorganisms into food products. Microbiologicalstandards for regulatory and trade purposes. P. FOEGEDING
FS 416 Quality Control of Food Products. Preqs.‘ FS 40.2, MB 1,01. .](2 J) S. Organization and principles of quality control for the food industry. Food laws and regulations,standards and specifications, sampling, statistical quality control, tests, cleaning andsanitation, and process control. SHELDON
FS 421 Food Preservation. Coreq: MB 401. 3(2 3) F. An examination of methodsemployed in the preservation of foods. Major emphasis on thermal, freezing, drying andfermentation processes and their relationship to physical, chemical and organolepticchanges in product. The relationship ofthese preservation techniques to the development ofan overall processing operation. CARROLL
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FS 423 Muscle Food Technology. Preqs: FS .322, 1,02, .421. 3/2.?) S. Chemistry, process—ing principles. quality, functional evaluation and storage stability of processed muscle foodproducts. LARICK
FS 425 Processing Dairy Products. Preqs: FS .324, 1,21. 3(2-J) F. Unit operations indairy processing. Formulation. processing, packaging and evaluation of fluid milk andmanufactured products. HANSEN
FS (HS) 462 Postharvest Physiology. Preq: BO 421. 3(3 0) S. Preharvest and postharv—est factors that affect market quality of horticultural commodities with an emphasis ontechnologies to preserve postharvest quality and extend storage life of fruits, vegetablesand ornamentals.
FS 490 Food Science Seminar. Preq: Senior standing in Food Science or relatedfield.1(1 0) SF. Development of professional enhancement skills: resumé preparation; interviewing techniques: collection, organization and intergration of technical information intoan oral report; critical evaluation of information and presentations. Student researches andreports on a topic of current interest in the food industry.
FS 492 External Learning Experience. Preq: Sophomore standing. 16. ES. A learningexperience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer. the departmental teaching coordinator and the academic dean priorto the experience.
FS 493 Special Problems in Food Science. Preq: Sophomore standing. 1 6 ES. Alearning experience in agriculture and life sciences within an academic framework thatutilizes campus facilities and resources. Contact and arrangements with prospectiveemployers must be initiated by student and approved by a faculty adviser, the prospectiveemployer, the departmental teaching coordinator and the academic dean prior to theexperience.
FS 495 Special Topics in Food Science. I 3 F.S,Sum. Offered as needed to presentmaterials not normally available in regular course offerings or for offering of new courseson a trial basis.
Selected 500-Level Courses Open To Advanced Undergraduates
FS 504 Food Proteins and Enzymes. Preq: FS 1,02 or BCH 451. 3(2—3) Alt. F.
FS 509 Food Lipids. Preq: FS 402. 1(1 0) Alt. S.
FS 510 Food Carbohydrates. Preq: FS 402. 1(1-0) Alt. S.
FS (NTR) 530 Human Nutrition. Preqs: FS 400 or NTR 415 W419; BCH 451. 3(3—0) S.
FS 551 Food Ingredient Technology in Product Development. Preqs: FS .402, 405,431. 4(3 3) S.
FS 580 Food Kinetics. Preqs: MA 212. FS 331, FS 1,02. FS .405 or Cl. 3(3 0) Alt. F.
FS (BAE) 585 Food Rheology. Preqs: FS 331 or MAE 314. 3(2-3) Alt. F.
FS 591 Special Problems in Food Science. Preq: Grad. or 37'. standing. Maxim um 6.F.S.Snm.
FISHERIES AND WILDLIFE SCIENCES
FW (Z0) 221 Conservation of Natural Resources. 3(3—0) F, S,Szmz. Importance ofnaturalresources and their role in the human environment. The physical, biological and ecologicalprinciples underlying natural resource conservation with attention to the biological conse-quences of human impacts. BROMLEY, NOBLE
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FW (FOR) 310 Fisheries and Wildlife Inventory and Management. Preqs: Juniorstanding in SFW, FOR, CON, or SZO,‘ FW ZO 221. 6(0-18) Sum. Field exercises involvingresource inventory, habitat relationships. community structure and analysis, populationestimation. forest mensuration and silviculture, and habitat manipulation. Activities pre—dominately field—oriented in an off-campus environment. Overnight trips to observe man-agement activities required. LANCIA
FW (Z0) 353 Wildlife Management. Preqs: BS 100. Z0 20] or Z0 30.}. 3(3 0) F.Describes historical development from empirical practices to the scientific Americansystem. The principles of management, protection, and conservation of those warm bloodedvertebrates of aesthetic, sport or food values in urban, rural and wilderness areas.POWELL
FW (FOR) 404 ForestWildlife Management. Preqs: 9 hrs. Biological Sciences. 3(3—0) S.Relationships between forest and wildlife management and the effects of silviculturalsystems on wildlife. Species-habitat requirements, forest wildlife management techniques,and forest wildlife policies and economics. LANCIA
FW (Z0) 420 Fishery Science. Preqs: Z0 20] or .303, Z0 .360. 3(2 2) F. Fishery biologyand ecology. Emphasis on the life history and biology of important sport and commercialfishes, the role of fishes in aquatic ecosystems, fisheries population biology, and theory andpractice of fisheries management. Examples from freshwater. estuarine and marine systems. Laboratory covers methodology. sampling. age and growth analyses, and populationestimation. CROWDER
FW (Z0) 430 Fisheries and Wildlife Administration. Preqs: PS 201, PS 202; FW(Z0)420, FW (Z0) 353. 3(3 0) S. Describes and compares the administrative structures andprograms of federal and state fish and wildlife agencies and develops an understanding ofthe basis on which these agencies function. Evaluate the interrelationships that fisherieswildlife professionals, special interest groups, public agencies and legislative bodies play inresource management programs, DOERR
FW 485 Natural Resources Advocacy. Preq: ENG 333. Jr. Dr Sr. level with at least 10hours ofb'iology. 3(2 3) S. Analysis of natural resources problems as they affect managementagencies and user groups. Development of professional attitudes, policies, and skills neededfor the management of sensitive natural resource issues through application of techniquesin the field. Student presentations, demonstrations and development of natural resourceplanning models that integrate biological skills with management alternatives and arecritiqued by resource field staff. BROMLEY
FW 492 External Learning Experience. Preq: Sophomore standing. I 6 F,S. A learning experience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer, the departmental teaching coordinator and the academic dean priorto the experience.
FW 493 Special Problems in Fisheries and Wildlife Sciences. Preq: Sophomort sland—ing. 1 6 ES. A learning experience in agriculture and life sciences within an academicframework that utilizes campus facilities and resources. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer, the departmental teaching coordinator and the academic dean priorto the experience.
FW 495 Special Topics in Fisheries and Wildlife Science. I 3 F',S,Surn. Offered asneeded to present materials not normally available in regular course offerings or foroffering of new courses on a trial basis.
Selected 500-Level Courses Open to Advanced Undergraduates
FW (Z0) 515 Growth and Reproduction of Fishes. Preq. or Cortqs: GN 1,11, Z0 1,20,421, 441. 3(2 3) S. Alt. yrs.
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FW (Z0) 553 Principles of Wildlife Science. Preq: Z0 (B0) .360. 3(2 3) F.
FW (Z0) 554 Wildlife Field Studies. Prcq: Nim hrs. ofFWor graduate standing. 3(2 3)S. ()(Id yrs.
FW (Z0) 586 Aquaculture I. Preqs: Z0 (BO) thl), sr. or graduate standing. 3(3 0) F.
FW (Z0) 587 Aquaculture I Lab. Prrqs' Z0 (BO) 360, sr. or graduate standing; Coreq:F‘Wmo'. 1m .1) F.
FW (FOR) 594 Seminar in Wildlife Management. 1(1-0) S. Alt. yrs.

GRAPHIC COMMUNICATIONS
CC 101 Engineering Graphics I. an 2) F.S.Sum. Graphical representation and solutionof 2D and 3D spatial problems. Emphasis on development of logical and analyticalapproaches to problem solution. Conventional methods of graphically describing size andshape to represent basic mechanical elements. Includes practical engineering drawingapplications.
CC 120 Foundations of Graphics. Credit cannot be given for both GC 10] and GC 120.3(1 2) F. S. Introduction to technical orthographic, axonometric. oblique and perspectivesketching and drawing for non-engineering students. Major emphasis is on describingshape and size of spatial problems by graphic methods. Application of graphicalapproaches to problem solving. Opportunity to concentrate on problems relevant to eachstudent’s specific area of study.
CC 200 Applied Computer Aided Drawing. Preqs: GC 10] or CC 120, and consentoftheinstructor. Rrstrietii'e enrollment. (3(2 2) RS. Uses and techniques of computer aided draw-ing for industry. based on principles and standards of engineering graphics. Systematicmethods of visualizing, constructing and graphically modeling two and three dimensionalobjects and materials for manufacturing and construction. Techniques for creating, storing, retrieving, scaling, editing, dimensioning and printing out drawing data base files.
CC 207 Engineering Graphics 11. Preq: GC 10] or GC 120. 3(2-2) F,S. Advancedengineering graphics concepts and analytical skills relevant to the preparation of design.detail. and assembly production drawings for communicating technical data. Generalmanufacturing materials and processes and the representation of common fasteners. basicmachine elements. and structural components. Freehand sketching and instrument draw-ing emphasized.
GC 300 Advanced Graphics Development with CAD D. Preq: GC 200 and consent ofinstructor. 3(2-2) F.S.Sn m. Interaction with advanced integrated computer aided draftingdesign and modeling workstations. Develop and define accurate geometry of machine partsand analyze problems involving spatial relationships. Includes 2 dimensional drafting anddesign and 3 dimensional solid modeling CAD D packages. Engineering drawing funda-mentals and standards will be emphasized.
GC 320 3D Spatial Relations. Preq; GC 10]. 30-2) F,S,Sum. Analysis and solution ofthree dimensional space problems utilizing graphic principles of orthogonal projectiontechniques. Application of studies of lines. surfaces. solids, surface intersections. surfacedevelopment, vectors, and civil, mechanical. and geographical structures.
GO 420 Visual Thinking. Designed for Engineering and technical students. 3(2-2)F,S,Sunz. Develop visual thinking skills through a series of exercises using various visualmedia. Integrates and stresses drawing and construction activities essential to visualthinking. Emphasis on direct observation (seeing), mental imagery and sketching that isbased upon three dimensional space. Develops students' visual and drawing skills andprovides for their application toward solving open ended spatial problems. Intended for thescientific and technically oriented student.
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GC 496 Special Topics in Graphic Communications. Preq: Consent of instructor. 1 1;,F.S,Sum. Topical study in areas of current interest and need to students and or needs ofcurricula served by Graphic Communications.
GRAPHIC DESIGN
GD 200 Introduction to Graphic Design. 3(3 0) F. Primary concepts of the design ofvisual communication and how they are applied by practitioners. Discussion of graphicdesign problem solving that draws heavily on ideas from the fine arts, social sciences,humanities. Student demonstration projects on methods, criticism. concern for context.communication and audience.
GD 201 Graphic Design Studio I. Preq: DF 101. DF 102. Coreq.‘ GD 212, GD 217. 6(0-9)F. Principles and language of graphic design. Analysis, organization, invention of two-dimensional form for the purpose of communicating information, concepts, emotions.Varied means of graphic representation are explored.
GD 202 Graphic Design Studio II. Preq: GD 201, GD 217, GD 212. Coreq.‘ GD 255, GD317. S. Methods and processes of graphic design problem solving. Student exercisesdefine communication problems; evaluate analytical, synthetic, and intuitive approaches toproblem solving; develop critical thinking, oral presentation, and writing skills. Emphasison the “appropriateness” of form to a given context.
GD 212/GD 212L Photography for Graphic Design. Preq: DF 101. DF 102. 3(1—4) F.School ofDesigrz majors only. Technical, formal, theoretical issues related to the design ofphotographic images for graphic design. Students shoot and develop 35 mm black andwhite images that demonstrate how specific meaning is constructed and how photographsrelate to reproduction by offset printing. Access to a 35mm camera required.
GD 217 Typography I. Preq.‘ DF 101, DF 102. 3(1—4) F. School of Design majors andapproved minors only. Typography as a medium of visual communication. Student exer-cises focus on type as image and the relationship between visual and verbal language; theexpressive characteristics of letterforms and text explored. Terminology. typographichistory, technical issues related to typography.
GD 255 Graphic Design Materials and Processes I. Preq: GD 201, GD 212. 3(1 1,) S.Media, tools, processes that broaden students’ image making abilities. Students use technology in the School of Design Media Center to experiment with form and communicationin support of graphic design studio experiences. Techniques necessary for preparingcomprehensives included.
GD 292 Special Topics in Graphic Design. Preq: Consent of instructor. 1 .3 F,S,Sum.Topics of current interest in Graphic Design. Normally used to develop new courses.
GD 301 Graphic Design Studio III. Preq: GD 202, GD 212, GD 255, GD 317. Coreq: GD242, GD 417. 6(0-9) F. Theoretical information related to semiotics and communicationtheory applied through demonstration projects. Projects center on tailoring communica—tion to audiences and acknowledging the role of context in the interpretation of form.
GD 312 Advanced Photography for Graphic Designers. Preq: GD 212, GD 317, GD202. 3(1 1;) F,S,Sum. Advanced visual communication problems in which students createand use their own photography in typographic graphic compositions. Emphasis on theformal and communicative relationships of image and text. Access to a 35 mm camerarequired.
GD 317 Typography II. Preq: GD 217. 3(1 4) S. Exploration of design using text type andtypographic technology. Student exercises explore congruency between visual and verbalhierarchies, expressive use of typographic form, format/informational organization problems, and technical details of typographic specification and computer layout.
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GD 355 Graphic Design Materials and Processes II. Preq: GD 255, GD 30]. 3(1 1;) S.Technology and concepts related to preparing art for offset printing. Technology in theservice of ideas; examination of ways in which technical concerns enhance the formalcommunicative opportunities for graphic design. Included is experience in preparingmechanicals on the computer.
GD 400 Advanced Graphic Design Studio. Preq: GD .30], GD #17, GD 21,2. GraphicDesign majors only. (270 .9) F.S,Su7n. Advanced visual communication problems integratingtypographic, photographic, and historical concepts in graphic design studio projects. Pro—jects reflect applications with specific audiences, contexts. and production criteria.
GD 415 Microcomputers in Graphic Design. Preq: GD 30]; GD 355. 3(1-4) S.Intermediate-level course in microcomputer imaging. processing and production for Gra-phic Design.
GD 417 Typography III. Prcq: GD 202. GD .317. 3(1 1;) F. Advanced problems of typo-graphic expression communication in which typographic variables are used to alter,expand, or reinforce verbal meaning. Historic precedent and experimentation with theconventions of typographic form. Impact of the computer on changes in typographicaesthetics.
GD 492 Special Topics in Graphic Design. Preq: Consent of instructor. 1-3 F.S,Sum.Topics of current interest in Graphic Design. Normally used to develop new courses.
GEOGRAPHY
GEO 200 Principles of Geography. 3(3 0) S. Basic ideas in the field of geography. Thescope of geography as an academic field explored. Emphasis placed on mastery of geographic tools. e.g.. maps. globes, and media materials and sources. Regional study ofcontemporary world.
GEO (ECI) 300 World Regional Geography. Preq: GEO 200. 3(3—0) S. Geography ofselected industrial and Third World regions in which the evolution of settlement, culture.economy and political forms are treated in geographical perspective.
GENETICS
GN 301 Genetics in Human Affairs. 3(3—0) F,S,Sum. Appreciation and understandingof genetics in everyday life. Genetic perspective on normal human development. birthdefects, birth control, cancer. organ transplants, intelligence, mental illness, and radiationand chemical exposure and issues raised by applications of recently developed genetictechniques such as in vitro fertilization, genetic engineering and prenatal monitoring.MCKENZIE
GN 411 Principles of Genetics. Preqs: BS 100, Junior standing. 4(4-0) F,S.Sum. Basicconcepts and principles of prokaryotic and eukaryotic genetics. Mendelian inheritance,polygenic inheritance. linkage and mapping, chromosome aberrations. population genet—ics, evolution, DNA structure and replication, gene expression, mutation. gene regulation.extranuclear inheritance, bacterial and viral genetics, and recombinant DNA technology.ANDREWS, EMIGH
GN 412 Elementary Genetics Laboratory. Coreq: GN 41]. 1(0—3) F.S. Genetic experi-ments and demonstrations using a variety of bacterial, plant and animal organisms.Mendelian inheritance, linkage analysis. population genetics, cytogenetics, mutation.molecular genetics and biochemical genetics. GARDNER
GN 492 External Learning Experience.Prcq:Sophomorestanding. 1 6F,S. Alearningexperience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer. the departmental teaching coordinator and the academic dean priorto the experience.
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GN 493 Special Problems in Genetics. Preq: Sophomore standing. I 6 ES. A learningexperience in agriculture and life sciences within an academic framework that utilizescampus facilities and resources. Arrangements must be initiated by student and approvedby a faculty adviser and the departmental teaching coordinator.
GN 495 Special Topics in Genetics. [—3. F,S.Sum. Offered as needed to present materials not normally available in regular course offerings or for offering of new courses on atrial basis.
Selected 500-Level Courses Open To Advanced Undergraduates
GN 501 Genetics I. Molecular Genetics. Preq: GN 41]. 1(l 0) F.
GN 502 Genetics I. Biochemical Genetics. Preq: GN 41]. [(1-0) F.
GN 503 Genetics 1. Developmental Genetics. Preq: GNAII. 1(1 0) F.
GN 504 Human Genetics. Preq; GN 301 or 411 or equivalent. .36! 0) F.
GN 509 Genetics II. Population Genetics. Preq: GN 41]; Coreq: ST 511. 1(1 S.
GN 510 Genetics II. Quantitative Genetics. Preq: GNU]; Cong: ST5JI. 1(1 0) S.
GN 511 Genetics II. Cytogenetics. Preq.’ ON 411; Coreq: STSIJ. 1(1 0) S.
GN (P0) 520 Poultry Breeding. Preq.’ GN 41]. 3(2 ,3) S.
GN (ZO) 540 Evolution. Preq: Nine credits in biological sciences. J(.3~()) S.
GN 560 Molecular Genetics. Preqs: GN 1,11; BCH A5]. 3L} 0) F, All. yrs.
GN (BCH) 561 Biochemical and Microbial Genetics. ans: BCH/,5] 012551, GNAII or505, MB 401 or equivalent. 3(3-0) F. Alt. yrs.
GREEK LANGUAGE AND LITERATURE
GRK 101 Elementary Greek 1. 3(3 0) F. Introduction to Classical Greek. Greekalphabet, basic grammar and syntax. Readings include Plato, Lysias and the NewTestament.
GRK 102 Elementary Greek II. Preq: GRK 10]. 30-1)) S. A second course in ClassicalGreek, continuing and expanding the work of GRK 101. Completes study of grammar.Readings from major authors including Herodotus. Thucydides. and Xenophon.
GRK 201 Intermediate Greek I. Preq: GRK 102. «3(4’ 0) F. Introduction to Greek prose.Emphasis upon improvement of reading skill through vocabulary acquisition and study ofcomplex grammar. Introduction to Attic dialect through reading Plato, and Koine Greekthrough reading the New Testament. Examination of the importance of these works toWestern literature and culture.
GRK 202 Intermediate Greek II. Preq.’ GRKQU]. JU U) S. Reading in Homer’s Iliad andthe New Testament. Techniques oforal poetry. Study of the use of myth, and of the literaryand historical significance of the Iliad. Analysis ofdifferences between classical and KoincGreek in the New Testament.
GRK (LAT) 310 Classical Mythology. J(a’ (I) F. Greek and Roman mythology throughthe writings and art of the Classical period. Discussion of creation stories, the major godsand heroes, the underworld and afterlife. Intellectual religious and educational role ofmyth and of the most important theories of interpretation and classification. All readingsand discussion in English.
GRK 320 Greek Tragedy in Translation. 3(J 0) F. Tragedies of Acschylus, Sophoclesand Euripides in translation. Literary and social aspects of individual plays and tragicgenre in fifth century. Selections from Aristophanes, Plato, Aristotle and Seneca on Greektragedy.



GRK 333 Medical Terminology. {(2 (I) S. Study of the formation of medical terms fromtheir Greek and Latin roots designed both to build vocabulary and to teach the uses of amedical dictionary.
GRK 371 The Origins of American Mythology. 3(3 0) S. 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 Stage('(Nlt‘lt and Suptrman are included.
HlSTORY OF ART
HA 201 History of Art From Ancient Greece Through the Renaissance. 3(3-0) F,S.Art from Ancient Greece and Rome through Italian Renaissance. Major art forms ofpainting. sculpture. and architecture.
HA 202 History of Art From the Renaissance Through the 20th Century. 3(3—0) F.S.Art from the Northern Renaissance in Europe through the 20th century in Europe andAmerica: painting. sculpture and architecture recent mixed media techniques such ascollage and trottage.
HA 203 History of American Art. J(J-0)S. A history of American Art (painting. sculp-ture and architecture) from the Colonial Period through the 20th century.
HA 298 Special Topics in Art History. 3(3-0). Special topics in art history with empha-sis on chronological periods such as 20th century art of the Italian Renaissance or on fieldsof art such as paintings. sculpture. photography. or architecture.
HA 3 10 History of Art and Photography. 3(3 0) Alt. yrs. History of and the interactionbetween art and photography from the invention of photography to the present.
HA 320 American Decorative Arts. 3(3 0)Alt yrs. History of American art (painting,sculpture, and architecture) from Colonial Period through 20th century.
HA 401 l9th Century European Art. Preq: HA 301 or HA 302. 3(3—0) F. Alt. yrs. Majorstylistic movements of 19th century European art and the theoretical basis for theirdevelopment. Covers Neo Classicism, Romanticism, Realism and Impressionism. and PostImpressionism.
HA 404 Italian Renaissance Masters. Preq:3hrs. ofHA. 3(3-0). Alt. yrs. Development ofItalian Renaissance art 1300 1550. including the pioneers of Giotto and Duccio: founders ofthe early Renaissance: Masaccio. Donatello, and Brunelleschi; great masters of the HighRenaissance: Michelangelo. Raphael and Leonardo da Vinci. Works of art analyzed interms of style, subject matter and historical context.
HA 498 Independent Study in History of Art. Preq: .3 hrs. of HA and permission ofinstructor. 1 6. Directed independent study of topics in the history of art.

HISTORY
Note: 300-300 level courses 0pc n to all students without prerequisite. Previous course work inany partlcularfield thistory is not necessary in order to take any 200-300 level course.
H1 205 Western Civilization Since 1400. 3(341) F.S. A survey of Western Civilizationfrom the Renaissance to the present.
HI 207 Ancient World to 180 A.D. 3(3<0) ES. The ancient cultures of the Middle East.Greece and Rome, including Mesopotamian. Egyptian, Hebrew, Phoenician, Greek andRoman societies and cultures.
H1 208 The Middle Ages. 3(3-0) F,S. Medieval civilization as it emerged from thedeclining Roman Empire through its apogee in the 13th century. The transition from theclassical to the medieval world. the impact of the Germanic influx. the Islamic influence.the Crusades. and the political, economic. and social institutions of the High Middle Ages.
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HI 209 Europe, Renaissance to Waterloo, 1300-1815. 3(3 0) F,S. Transition from themedieval to modern Europe; decline of medieval institutions, Renaissance, Reformationand Counter Reformation, rise of Absolutism, English 17th-century revolution, FrenchRevolution and Napoleonic era.
HI 210 Modern Europe l815-Present. 3(3-0) F,S. Survey of the history of Europeansocieties and political systems from 1815 to the present.
HI 215 Latin America to 1826. 3(3-0) F,S. The origins and development of social,political, economic and religious institutions from pre—conquest times to the achievement ofindependence. The ancient American cultures; Spain and Portugal before 1492; conquestand settlement, Spanish rule in theory and practice. economic life, the Church, land andlabor; the African contribution; the Portuguese in Brazil; the independence movements.
HI 216 Latin America Since 1826. 3(3 0) ES. Social, political, economic, and intellectual life in the 19th and 20th centuries in Central and South America. The social structureof the new nations; 19th century liberalism; the force of tradition; relations with Europe andthe United States; economic change; caudillo rule; 20th century upheavals; revolutions;political conflict.
H1221 British History to 1688. 3(3-0) ES. History of the British peoples from earliesttimes to the Glorious Revolution. Social, political, constitutional developments; relationshipbetween history and literature; synthesis of British cultures.
HI 222 History of British Cultures and Societies. 3(3 0) RS. British people fromGlorious Revolution to the present. Social, political, constitutional development; history andliterature; growth and decline of British empire; spread of British culture.
HI 233 The World in the 20th Century. 3(3—0) RS. National and international problemsin the 20th Century Western and non-Western world; institutions and ideas at the turn ofthe century, origins and effects of the First World War, the postwar challenge to Westerndemocratic supremacy, the Second World War, and problems of the postwar period.
HI 251 Early American History. 3(3—0) F,S. Themes in early American history; colonialclash and mix of culture; generation of an ”American” consciousness; federalism anddemocracy in national politics; expansion and immigration; racial and sectional division.
H1 252 Modern American History. 3(3 0) ES. Themes in modern American history,impact ofwar on American foreign and domestic policy; the repercussions of industrializa—tion and economic modernization; continuity and change in American institutions andvalues; problem solving in pluralistic society.
HI 263 Asian Civilization to 1800. 3(3 0) ES. Introductory survey of the great civiliza—tions of Asia; particular attention to India, China and Japan. Emphasis on comparativestudy of Asian religions, political systems, art, and literature.
H1264 Modern Asia: 1800 to Present. 3(3 0) F,S. Introductory survey of 19th and 20thcentury Asia, with attention to Japan, Southeast Asia, India and China Emphasis oncultural and political crises of the 19th century and revolutionary transformations of the20th century.
HI 275 Introduction to History of South and East Africa. 3(3 0) F,S. The history ofSouthern and East Africa. The African kingdoms (Lunda, Buganda, and Zulu); the Euro»pean encroachment; the origins of colonialism and the character of colonial societies andeconomies, South African apartheid; African protest, nationalism and independence.
HI 276 Introduction to History of West Africa. 3(.? 0) F,S. The history of WesternAfrica. Forest civilizations and the slave trade, trade and the expansion of Islam, colonial-ism in West Africa; African nationalism and the achievement of independence; and postcolonial West Africa.
HI 298 Special Topics in History. 3(3—0) F',S. Used for new course development and forpresentation of material or techniques not normally available in regular course offerings.
All 300 level History courses add thefottowing prerequisite statement: 3 hours of History orSophomore Standing.
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H1 305 Teaching World History. Corpq: ECI 1,60. 3(3-0) F. Introduction to content forteaching world history.
HI (REL) 320 Religion in American History. Preq: .3 hours of History or SophomoreStanding. JH 0) F. Representative people, movements. and thought in the major religionswithin the context of American society and culture.
H1 321 Ancient and Medieval Science. 3(3 0). Selected topics in the history of pre-modern science are studied for both their intrinsic interest and to gain perspective on thenature of modern science. Examples are taken from pre-history, Mesopotamia, Egypt,Greece, Rome. Islam. and the medieval Christian West, with the possibility of comparisonsto other cultures. SYLLA
H1 322 Rise of Modern Science. 3(«3 0). Science in the Renaissance and ScientificRevolution of the 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. Attention is paid both to scientificideas and to the cultural and institutional contexts of science.MULHOLLAND, KIMLER, SYLLA
HI (REL) 324 American Religion After Darwin. Preq: 3 hours oinstory orSophomoreStanding. 3(3 0). (See Religion.)
H1333 History of American Sport. 3(3-0). A history of American sport: a reflection ofand a factor within the development of American history.
HI 336 America in Movies. 3(2 3). An introductory study of American popular culturethrough important motion pictures portraying major themes. events and lives in Americanhistory. The “film image" is compared with leading historians’ accounts of the sameepisodes in order to introduce some problems of what is “true history."
HI 339 History of Russia and the USSR. 3(3 0). Russian and Soviet history from earliesttimes to the present. Political. social and cultural traditions of the Great Russians; forma—tion of a multi national empire in 18th and 19th Centuries; causes and consequences of 1905and 1917 Revolutions; Stalin’s upheaval and tyranny; origins and failure of “consumercommunism"; Perestroika. the end of the CPSU. and the breakup of the USSR. SURH
H1 341 Technology in History. 3(3-0) S. The role of technology in society from earliesttimes to the present. Major achievements in technology and an examination of the nature ofinvention. innovation and adaptation oftechnologies and their impact on Western Civiliza—tion. MULHOLLAND
HI 346 The Vietnam War. 3(3-0). The Vietnam War in historical context. Relations ofVietnam with neighbors, north south division, colonial influences: the origins and progres-sion of American involvement: the course of the war; the impact of the war in Asia andAmerica. HOBBS, OCKO
HI 350 American Military History. 3(3-0) F.S. American military experience and itsrelationship to other historical developments. Use of military force in terms of strategy andtactics and as an element in the nation’s diplomatic, political, social, economic and intellec-tual life. HOBBS
H1351 US. Naval History. 3(3 0) S. The role of the US. Navy in American history. Seapower, national defense and foreign policy. The impact of technology on naval warfare andthe historical evolution of missions of the US Navy. HOBBS
HI 364 History of North Carolina. 3(3 0) F. History of North Carolina from earlyEuropean exploration to the present. Features of North Carolina society which made thisstate similar to and different from other southern states and the nation as a whole.HARRIS, O’BRIEN
HI 365 The American West. 3(3-0) A history of the American Frontier with emphasis onthe trans-Mississippi West. Cycles of exploration, conquest, and exploitation of this region.Influence of the frontier in the development of the United States. CRISP
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H1 372 African-American History Through the Civil War, 1619-1865. 3(3 0). Afri-can background and continuity of the particular role, experience and influence of AfricanAmericans in the United States through the Civil War. McMURRY
HI 373 African-American History Since 1865. 3(3-0). The history of African-Americans from the Reconstruction era through the Civil Rights movement of the 19505and 1960s to the present. McMURRY
NOTE: Prerequisitefor 400 level coy rses: three hours ofhistory. Junior sta nding or permission of instructor is required for 400 level courses that meet jointly with 500 level courses.
HI 400 Civilization of the Ancient Near East. 3(3-0) Alt. yrs. The civilization of Mesopo—tamia and Egypt from earliest times to the fall of Babylon in 539 BC. SACK
HI 403 Ancient Greek Civilization. 3(3-0) Alt. yrs. The history of the Hellenes from theMinoan civilization through Alexander’s legacy, with readings in Herodotus andThucydides. SACK
HI 404 Rome to 337 A. D. Credit will not be given for both HI 404 and HI 504. 3(3-0) Alt.yrs. The development of ancient Rome from its origins in Italy, through the rise as anEmpire embracing the entire Mediterranean World and Western Europe, to Constantine,Christianity and the foundation of Constantinople. Examines critically the politicalachievement of a people who rose from an obscure Italian city to a world empire, withemphasis on the analysis of primary sources. PARKER
HI 405 History and Archaeology of the Roman Empire. Credit will not be given forboth H] 405 and HI 505. 3(3 0) Alt. yrs. Analysis of Rome’s rule over the MediterraneanWorld in the first four centuries AD. through the use of literary and archaeologic sources.Special emphasis on imperial army and frontier security. PARKER
HI 406 From Roman Empire to Middle Ages. Credit will not be given for both HI 406and HI 506. 3(3 0) Alt. yrs. Late Antiquity and the early Middle Ages. The transition fromclassical civilization to the basis of modern civilizations; the fall of Rome, the Germanickingdoms, Byzantium, the establishment of Christianity, the birth and growth of Islam.PARKER, RIDDLE
HI (REL) 407 Islamic History to 1798. 3(3 0)Alt. yrs. Credit will not be givenfor both H1407 and HI 507. The history of the Islamic Near East to 1798. Topics include the EastMediterranean before Islam, Muhammad and the developmentof Islam, sources of Muslimcivilization, Islamic law, science, philosophy, art, and architecture, Islam in Spain, India,Asia, and Africa, the Crusades, the Ottomans, Islam and Europe.
HI (REL) 408 Islam in the Modern World. 3(3 0) Alt. yrs. Evolution of modern Islamfrom 17th century to the present, North Africa, Middle East and India. Pre modernIslamicate empires, European intervention, Islamic reaction and response. Historicalorigins of current issues in the Islamic world. GILMARTIN
HI 409 The High Middle Ages. Credit will not be gii'enfor both HI409 and H1509. 3(3 0)Alt. yrs. Medieval culture from 10th through 13th centuries: revival of the Roman Empire,monastic and papal reform, rise of universities, evolution of representative bodies, theGothic style, troubadour and goliardic poetry, scholasticism, and revival of Roman law.RIDDLE
HI 410 Italian Renaissance. 3(3-0)Alt. yrs. Creditwill not be girenfor both H1410 and HI510. Renaissance humanism, an educational ideal and an awareness of man as the solecreator in the historical world, is examined in its relationship to the Italian republics andprincedoms of the 14th through the 16th century, BANKER
HI 411 The Protestant and Catholic Reformation of the 16th Century. 3(3-0)Alt. yrs.Credit will not be givenfor both H141] and H151]. The conditions and criticisms which ledto reform and the nature of the institutional and theological changes affected by the variouschurches and sects. Special attention to Luther and Calvin. BANKER, LURIA
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H1414 France in the Old Regime. 3(3-0) Alt. yrs. Credit will not be given/"or both H1414and H1511}. France from the sixteenth century to the Revolution, development of renaissance and absolutist state, social and economic change, religious reform and Enlightenment. origins and beginnings of the revolution.
HI 415 The French Revolution. Credit will not be given for both H1415 and H1 515.3(3 (1). Broadly based analysis of France’s first revolutionary era; the enlightenment and itsimpact, the causes and character of the Revolution in France; impact of these events inFrance and Europe. LURIA
H1417 Europe in Crisis: 1890-1917. Credit will not be given bothforH1417andHI517.J(J-I))Alt. yrs. Survey of the social, economic, political, ideological changes in Europe on theeve of World War I; prewar origins of fascism and communism; political polarizationduring World War I to the outbreak of the Bolshevik Revolution. DeGRAND
HI 418 Fascism Revolution Reaction: Europe l9 18-1939. Credit will not be givenforboth H1 11;» and H1 518. 3(3 0) Alt. yrs. Rise and defeat of revolutionary movements inCentral Europe and Italy (1918 1939): emergence and developmentofcommunism, fascismand nazism: crisis of the European socialist movement during the 1930’s; the Spanish CivilWar. DeGRAND
HI 419 Modern European Imperialism. Credit will not be girenfor both H1419 and H1519. 30’ 0). Alt. yrs. Historical background ofEuropean Colonialism; its impacton shapingthe modern world: influence on modern independence movements. major power foreignpolicy. Third World concepts in international relations. GILMARTIN
HI 420 European Diplomatic History. Credit will not be given both for H1420 and HI520. 3(3 0). Survey of major issues and events in European international relations from theCongress of Vienna, 1815, to the defeat of Axis Powers and the origins of the Cold War in1945. DE GRAND
H1 421 European Intellectual History: The Eighteenth Century. Credit will not begivenforboth H1421 and H1521. 3(3 0)Alt. yrs. Historical examination of some ofthe majorfigures of the European Enlightenment, beginning with Locke and ending with Kant.LaVOPA, VINCENT
HI 422 European Intellectual History: The 19th Century. Credit will not be giz'enforboth H1432 and H1 522. 3(3 0) Altyrs. Historical examination of some of the major figuresof European thought during the 19th century, beginning with the enthusiasm of the periodof the French Revolution and ending with the disillusionment of the fin de siecle.VINCENT
HI 425 Tudor and Stuart England. Credit will not be girenfor both H1125 and HI 525.3(3-0). Alt. yrs. British history from the Reformation through the Civil War. Emphasis onkey developments in social, political and economic life: The developmentofa new concept ofkingship, the growing independence of Parliament, the search for religious uniformity andthe changing status of the aristocracy and gentry. CARLTON
H1 429 20th Century Britain. 3(3 0). Alt. yrs. British political, social and economichistory since 1914, with reference to the effects of two world wars, the growth of the WelfareState, Britain’s decline as a power, and its search for a new role in the world. CARLTON
H1 430 Modern France. Credit will not be girenfor both H1430 and HI 530. 3(3-0) Alt.yrs. French history from the downfall of Napoleon I to the present, with a short introduc—tory survey of the Old Regime and the French Revolution. Curltural, social and economicdevelopments and political trends. VINCENT
HI 431 Germany: Luther to Bismarck 1500-1871. Credit will not be givenfor both H1431 and H1 531. 3(3-0). Alt. yrs. Germany from the Reformation to the completion ofnational unification in 1871. Emphasizes the impact of socioeconomic changes on politicsand culture. LaVOPA
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H1 432 History of Germany Since 1871. Credit will not be given for both H] 432 and HI532. 3(3—0) Alt. yrs. German history from the unification of 1871 to the present, concentrating on problems of nationalism and political and social reform. LaVOPA
HI 438 Russian Social and Cultural History. 3(3-0) Alt. yrs. The formation of Russiansecular culture in the setting of social backwardness and political repression during the lastcentury of Tsarist Russia. The lives and works of Russia’s major writers, thinkers, andpolitical activists considered from the standpoint of modernization, nationalism, andrevolution. SURH
H1 439 The Russian Revolution. Credit will not be given both for HI 1,3,9 and H1 539.3(3 0)Alt. yrs. The Russian Revolution as a connected episode, from the late Imperial periodthrough the degeneration of Bolshevism under Stalin, the origins of revolutionary politicsand the causes of the collapse of Tsarist autocracy; the dynamics of revolutionary events of1917-1921; economic recovery and cultural pluralism of the 1920s; political repression andindustrialization of the 1930s. SURH
H1441 Colonial and Revolutionary U.S. 3(3 0) Alt. yrs. Origins of the English coloniesin America to the American Revolution. European background to colonization, merging ofdifferent cultures, effects of mercantile doctrine, causes of revolution. MIDDLETON
HI 443 U. S. Constitutional History. J(3-0)Alt. yrs. The orgins and growth of the U. S.Constitution from its English common law heritage to the Modern era. Federalism andjudicial intepretation; economic, social, and political movements; expansion of consti-tutional authority in the 20th century. MIDDLETON
HI (MDS) 445 History of American Technology. 3(3-0) S. Technology in Americanhistory: the ideological, social, economic, and institutional contexts oftechnological changefrom the 1760s to the present. Impacts of new technological systems.
HI 446 Civil War and Reconstruction. Credit will not be given for both HI .446 and HI546. 3(3—0)Alt. yrs. Examination of sectional polarization ofthe 1850’s, impact of the war onboth northern and southern societies, and trauma of reconstructing the Union. HARRIS
H1447 History of American Women to 1900. 3(3 0) Alt. yrs. The historical experienceofwomen in America from the colonial period to 1890. Women’s work, education, legal andpolitical status, religious experience, and sex roles: age, class, race, sexual preference, andregion as significant variables in women's experience. TYLER
H1448 American Women in the Twentieth Century. 3(3~0) Alt. yrs. Credit will not begiz'enfor both HI 1,1,8 and H1548. Women’s historical experience in America, 1890-1990.Changes in women’s work, education, legal and political status, and sex roles, age, class,race, sexual preference, and region as significant variables in women’s experience.TYLER
HI 452 Recent America. Credit will not be given both for H1452 and H1552. 3(3 0) Alt.yrs. Examination ofcontemporary opinions and “historical" interpretations of major prob-lems in American life since 1939, including World War 11, its social and economic consequences; Korea and the Cold War, big business and labor; civil rights and feminist move-ments; countercultures, Vietnam and Watergate. HOBBS
HI 453 United States—Latin American Relations Since 1823. Credit will not be givenboth for H1 453 and H1553. 3(3 0) Alt. yrs. Analysis of periods, issues, and events inU.S.-Latin American relations since 1823: Monroe Doctrine, Manifest Destiny, Mexicanand Spanish- American Wars, Dollar Diplomacy, Good Neighbor Policy, anti- Communistcrusade since 1945, Alliance of Progress, U.S. responses to revolution. Historical perspective on contemporary contemporary inter American problems on drugs, environment, debtcrisis, and human rights abuses.
HI 454 History of US. Foreign Relations, 1900—Present. Creditfor both H145], and H1551, will not be allowed. 3(3-0). America’s emergence as a world power; American diplo»matic history since 1900; the expansion of American economic and cultural relations; theevolution of the American foreign policy bureaucracy; and the historical forces and personalities that have shaped American relations with other nations. BEERS
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HI 455 History of the Civil Rights Movement. Credit will not be given both for H1455(1 ml H1 555. All. yrs. The “black revolution”; stages and leaders of the movement; successesand failures in the fight for desegregation, the vote, and economic opportunity; impact ofCivil Rights movement on the United States. McMURRY
HI 456 American Heritage. Credit will not be given for both HI 456 and H1 556. 3(3 0)All. yr. Development of American ideals since colonial times studied through the words offamous Americans and in the context ofevents like the American Revolution and the GreatDepression. Stress on the conflicts, during important crises, between freedom and order,liberty and equality, free enterprise and social justice, religious truth and workadaymorality, the nation and the world. JACKSON
H1 457 Twentieth-Century U.S. Intellectual History. 3(3 0) Alt. yrs. American intel-lectuals and their views on 20th Century topics such as politics, culture. race and gender inhistorical context.
HI 458 Modern American Historical Biography. 3(3 0)Alt. yrs. Credit will not be givenfor both H1 453» and H1 558. The impact on American life in the 20th century of someimportant people in fields such as politics, war and peace, sports and various forms ofcommunication is explored through the medium of historical biography. JACKSON
HI 461 Civilization of the Old South. Credit will not be givenfor both H146] and H156].473-1)) All. yrs. The distinctive features of the Old South as part of the regional developmentof United States history. Consideration of colonial factors in the making of the South,development of the plantation system and slavery, Southern social order, intellectual andcultural life. economic development, and rise of Southern nationalism. CRISP, SMITH
H1462 Social History of the New South. Credit will not be awarded bothfor H1462 andH1562. 3(3 0) Alt. yrs. Analysis ofsouthern society from the Civil War through the presentwith an emphasis on social history methods, approaches. and sources. O’BRIEN
HI 467 Modern Mexico. 3(3-0) Alt. yrs. Major developments in Mexican national lifesince 1821. The 19th century: the era of Santa Anna, the war with the United States, theReform, the French intervention, and the dictatorship of Profirio Diaz. The 1910 Revolu-tion and the resulting transformation of Mexico's political, social and economic institutions.Reading knowledge of Spanish helpful but not required. BEEZLEY
HI 469 Latin American Revolutions in the Twentieth Century. Creditforboth H1469and HI 569 will not be given. 3(3 0) Alt. yrs. Comparative analysis of causes, participants,process. and outcome of revolutions in Mexico. Bolivia, Cuba, and Central America.SLATTA
HI 471 Revolutionary China. Credit will not be given for both H1471 and H157]. 3(3 0).All. yrs. China 1900 to present. Examination of political, cultural, and socio-economicrevolutionary phases of China’s 20th Century transformation from traditional empire tocommunism. Particular attention to post-1949 problems of nation—building. OCKO
HI 472 Modern Japan, 1850 to Present. 3(3 0) Alt. yrs. Japan’s emergence as a nationand world power. BEERS, OCKO
H1474 Modern India. 3(3-0) F. Alt. yrs. The history ofthe Indian sub-continent, from the16th century to the present. Focus on political, economic and cultural change under theMughal Empire and the British Raj: the problems of independent India, Pakistan andBangladesh. GILMARTIN
HI 475 History of the Republic of South Africa. 3(3—0). Evolution of the Republic ofSouth Africa’s society, with emphasis on the interaction of diverse peoples and cultures.Particular attention is given to the period since 1870. VICKERY
H1 476 Leadership in Modern Africa. 3(3 0) Alt. yrs. Recent sub-Saharan Africanpolitical history (excluding South Africa). Overview of concepts, vocabulary, historicaltrends. Detailed examination of specific African countries as case studies, such as Ghana.Nigeria, Zimbabwe, Tanzania.
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H1480 Scientific Revolution: 1300-1700. Credit will not be givenfor both H1480 and H1580. 3(3—0) Alt. yrs. Factors behind dramatic scientific changes of the seventeenth century.Role of mathematics and experiment. Interaction of the new science with trends in philo-sophy, religion, alchemy, magic, medicine, and with institutional, educational, political,economic and technological factors. SYLLA
HI 481 History of the Life Sciences. Credit will not be girenfor both H148] and HI 581.3(3—0) Alt. yrs. The major ideas, methods, institutions, and individuals that have contributed to the biological sciences from Renaissance to modern times. The connectionsbetween the life sciences and other aspects of culture, including the physical sciences,religious belief, medical practice, and agriculture. KIMLER
H1 482 Darwinism in Science and Society. Credit will not be given bothforHIlXZ and H1582. 3(3 0) Alt. yrs. Darwinism and its reception by the scientific community and thegeneral public. Social impact of theories of evolution as reflected in Social Darwinism,eugenics, sociobiology, and the relationship of science to ethics and religion. KIMLER
HI 491 Seminar in History. Preqs.‘ hours of history; Junior standing. 3(3 0) F,S.Detailed investigation of selected topics in history. Consult Department of History forspecific topics.
HI 495 Honors Research in History I. Open only to seniors in history honors program.2(0-2). Preparation of the honors thesis. Topics and procedures to be determined by thestudent and the supervising faculty member.
H1 496 Honors Research in History II. Preq: H1 495. Open only to seniors in historyhonors program. 4(0—4). Completion of the honors thesis. Topics and procedures to bedetermined by the student and the supervising faculty member.
H1 498 Independent Study in History. Preq: 3 hours of history. 1 6. ES. Extensivereadings on predetermined topics focused around a central theme. Permission of thedepartment is required.
HORTICULTURAL SCIENCE
HS 100 Home Horticulture. Credit is not allowed for both HS 101 and HS 100. Fornon-majors only. 3(3-0) F, S. Introduction and review of home horticulture as it relates to thehorticultural enthusiast. A general understanding of plant structure and development;house plants, flower arranging, home greenhouses, growing trees, shrubs, and flowers inthe home landscape; vegetable and fruit gardening: pesticides for the home gardener. andother related topics. LANE
HS 201 Principles of Horticulture. 3(3 0) F,S. Basic principles of production, processing and utilization of fruit, vegetable, flower, and ornamental crops. The economic importance and distribution of horticultural enterprises. The roles of horticulture in worldnutrition and food supply, improvement of environmental quality in the landscape,aesthetic values and medicinal uses. LANE
HS 211 Ornamental Plants 1. Preq: BS 100. 3(1-5} F. Identification, distribution,growth, characteristics, adaptation, and usage of ornamental plants. Emphasizes beddingplants, trees, and gymnosperms. FANTZ
HS 212 Ornamental Plants 11. Preq: BS 100. 3(] 5) S. Identification, distribution,growth, characteristics, adaptation, and usage of ornamental plants. Emphasizes shrubs,ground covers, vines, bulbs, and interior landscape plants. FANTZ
HS 301 Plant Propagation. Preq: BS 100, or BO 200. 143-3) F. Theories and techniquesnecessary to the successful clonal and seed reproduction of higher plants. The influence ofhereditary, environmental and pathological variation on the plant products. Recent developments in propagation techniques. BALLINGTON
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HS 342 Landscape Horticulture. #2 J) F,S. Introduction to comprehensive process forsmall scale landscape projects. Includes garden history, social and environmental analysis,creative problem sovling process and the practice of oral, written and graphic communication. HOOKER. TRAER
HS 371 Interior Plantscapes. Preqs: BS 100 or B0 200; second semester sophomorestanding. .)’(2 .3)S. Identification, selection, installation, utilization, and maintenance ofplants commonly used in commercial interior settings. LANE
HS 400 Residential Landscaping. Preqs: HS 211, 212, 342, LAR 234. .430," Coreq. LAB45 7. 6m 9) RS. Equips students with the necessary skills to create functional, aesthetic, andhumanistic designs for residential and other small scale projects. Aspects of problemidentification, project organization, design, execution, and evaluation. Required field tripwith fee. HOOKER
HS 411 Nursery Management. Preqs: BS 100, SSC 200, Junior standing. 3(2 3) F.Principles and practices of production, management, and marketing of field—grown andcontainer grown nursery plants. One of three scheduled weekend field trips required.RAULSTON
HS 4 16 Principles of Ornamental Planting Design. Preqs: HS 400; LAR 23.4, .456. .400.5(2 .4) S. Study and practice ofplant selection process for ornamental planting design. Plantform. line. texture, color and scale are related to design principles. Plant cultural require-ments and characteristics associated with site microclimates and conditions to promoteenvironmentally sensitive and healthy landscapes. Hands on experience. Two mandatorySaturaday field trips. TRAER
HS 421 Tree Fruit Production. Preqs: BS 100 or B0 200, SSC 200, HS 201. 3(2 3) F.Identification, adaptation, production and marketing methods of the principal tree fruitand nut crops of the United States. Fundamental principles underlying perennial plantculture applied to the production of specific fruit crops with emphasis on the crops ofcommercial importance in North Carolina. A weekend field trip is required. WERNER
HS 422 Small Fruit Production. Preqs: BS 100 or BO 200; SSC 200, HS 201. 3(2-3) S.Alt. yrs. Place and value of US. small fruit in the agricultural economy and in market andhome gardens. Various cultural requirements of these crops and manipulation of theirknown morphological and physiological traits for successful production. A group projectrequired.
HS 431 Vegetable Production. Preq: BS 100. SSC 200. 4(3 3) F. The most importantcommercially grown vegetable crops in the US. are treated individually, consideringorigin, botany, importance. genetics, physiology, storage. and marketing of each, butemphasizing production practices. Applied aspects of commercial field production inNorth Carolina are treated as a separate unit at the end of the semester. PEET
HS 440 Greenhouse Management. Preq: BS 100 or B0 200. 3(2 3) F. Perspective ofworldwide floricultural production. Selection of greenhouse site. construction, heating, andcooling. Emphasis on greenhouse cost accounting and analysis. Other topics: root media,sanitation, water, fertilization, chemical growth regulation, temperature, light and market»ing. Hands-on experience in greenhouse operations plus trips to commercial greenhousesand markets. NELSON
HS 441 Floriculture I. Preqs: BS 100, SSC 200. 3(2 3) F. Production and marketingprocedures for fall-flowering floricultural crops. LARSON
HS 442 Floriculture II. Preqs: BS 100, SSC 200. 3(2-3) S. Production and marketingprocedures for spring-flowering floricultural crops. LARSON
HS (FS) 462 Postharvest Physiology. Preq: BO 421. 3(3-0) S. Preharvest and postharvest factors that affect market quality of horticultural commodities with an emphasison technologies to preserve postharvest quality and extend storage life of fruits, vegetablesand ornamentals. BLANKENSHIP
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HS 471 Tree and Grounds Maintenance. Preqs: BS 100 or BO 200; PP 315; SSC 200.H3 .3) S. Principles and practices of shade tree and grounds maintenance. Shade trees,small flowering trees, and shrubbery; installation, pruning, transplanting, fertilization,structural support. and diagnosis and management of parasitic and non-parasitic dis-orders. WARREN
HS 490 Horticultural Science Seminar. Preq: Junior senior standing in horticulturalscience. May be taken only once for credit. 1(1 0) F. Presentation of scientific articlesprogress reports in research, and special problems in horticultuture and related fields.Students are required to select a subject of their interest, with the approval of the instruc-tor, and give one seminar during the semester. Each seminar is formally evaluated by all ofthe students. LANE, MONACO
HS 492 External Learning Experience. Preq: Sophomore standing. 6F.S. A learningexperience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer, the departmental teaching coordinator and the academic dean priorto the experience.
HS 493 Special Problemsin Horticultural Science.Preq:Sophomorestanding.1 6F,S.A learning experience in agriculture and life sciences within an academic framework thatutilizes campus facilities and resources. Contact and arrangements with prospectiveemployers must be initiated by student and approved by a faculty adviser. the prospectiveemployer, the departmental teaching coordinator and the academic dean prior to theexperience.
HS 495 Special Topics in Horticultural Science. 1 6 F,S,Smn Selected topics using anintensive literature review, independent study with instructor guidance; or new coursedevelopment on a trial basis.
Selected 500-Le'vel Courses Open To Advanced Undergraduates
HS 531 Physiology of Landscape Plants. Preq: BO 421 or C1. 3(2-3) S.
HS 532 Vegetable Crop Physiology. Preqs: B0 1,21, HS 431, SSC 34]. 2(2-0) F, Altyrs.
HS 534 Vegetable Crops Practicum. Preq: HS 43]. 3(1 6) S. Alt. yis
HS 595 Special Topics in Horticultural Science. Preq: CI. 6 F,S,Sum.
HS 599 Research Principles. Preq: CI. Credits arranged, maximum 6.
HUMANITIES AND SOCIAL SCIENCES
HSS 110—1 1 1 Humanities and Social Sciences Scholars Forum. Enrollment limited toparticipants in the Scholars of the College Program. 0(2 0) F,S. Interdisciplinary seminarseries with presentations by distinguished faculty members and experts drawn fromtechnical, academic, business and government communities. Discussions of major publicissues and topics of contemporary concern.
HSS 200 Introduction to Women’s Studies. 3(J 0) F'. Multidisciplinary approach toWomen’s Studies. Exploration of feminist scholarship and research about women andgender in contemporary American society.
HSS 210-211 Humanities and Social Sciences Scholars Forum. Enrollment limited toparticipants in the Scholars of the College Program. 0(2 0) RS. Interdisciplinary seminarseries with presentations by distinguished faculty members and experts drawn fromtechnical, academic, business and government communities. Discussions of major publicissues and topics of contemporary concern.
HSS 298 Special Topics in Humanities and Social Sciences. 1-6 ES. Interdisciplinarystudy of selected topics in the humanities and social sciences.
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HSS 310-311 Humanities and Social Sciences Scholars Forum. Enrollment limited toparticipants in the Scholars 0f the College Program. 0(2—0) F.S. Interdisciplinary seminarseries with presentations by distinguished faculty members and experts drawn fromtechnical, academic, business and government communities. Discussions of major publicissues and topics of contemporary concern.
HSS (ANT, COM) 392 International and Crosscultural Communication. 3(3 0) S.Patterns and problems of verbal and non verbal forms of crosscultural communication.Avoidance and management of cultural conflict arising from awareness of characteristicsof crosscultural communication. Impact on communication of differing cultural perspectives.
HSS 393 International Affairs Seminar. 3(3 0) E. An intensive study of selected international issues, each of which will be studied in terms of its global dimensions andimplications.
HSS 398 Scholars Seminar in Humanities and Social Sciences I. Enrollment limitedto participants in the Scholars of the College program. 3(3 0) F'. Interdisciplinary study ofselected topics in the humanities and social sciences: required of Scholars of the Collegestudents in their junior year.
HSS 399 Scholars Seminar in Humanities and Social Sciences II. Enrollment limitedto participants in the Scholars of the College program. 3(3-0) S. Interdisciplinary study ofselected topics in the humanities and social sciences; required of Scholars of the Collegestudents in their junior year.
HSS 400 Research Seminar in International Affairs. Preq: HSS 393.1-3 S. Researchseminar on individual topics; reports presented to the seminar, and research paper presented to Committee on International Studies.
HSS 410-411 Humanities and Social Sciences Scholars Forum. Enrollment limited toparticipants in the Scholars of the College Program. 0(2 0) ES. Interdisciplinary seminarseries with presentations by distinguished faculty members and experts drawn fromtechnical. academic, business and government communities. Discussions of major publicissues and topics of contemporary concern.
HSS (ALS) 490 International Seminar. Juniorstanding. 1(1 0) S. (See Agriculture andLife Sciences.)
HSS 492 Seminar in Women’s Studies. Preq: HSS 200. 3(3—0) S. Examination of a topicor core area in Women’s Studies, such as: women in literature. psychology of sex roles.changing gender relations in families. women’s labor force participation, and the history ofthe women’s rights movement.
INDUSTRIAL DESIGN
(Also see DN Design; GD Graphic Design)
ID (TAM) 170 Textile Design Orientation. 1(0 2) S. Orientation course designed topresent the breadth and scope of the Textile Design profession, together with futureopportunities in this field.
ID 255 Contemporary Manufacturing Processes I. 3(3—0) F. Introduction to massproduction processes and their influence on design. Wood, paper and metal manufacturingprocesses utilized in quantity production. Emphasis on materials comparison and processselection in relation to product function, form, human factors and productibility. Fieldtrips required.
ID 256 Contemporary Manufacturing Processes 11. 3(3-0) S. Second course in massproduction processes and their influences on design. Emphasis on material search andprocess selection in relation to form, function, human factors, finishes, andjoining methods.Plastics and rubber and their specific manufacturing processes utilized in massproduction.
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ID 262 Professional Practice in Product Design. 3(3-0) F. Issues and situationsencountered in a design practice. Topics include portfolio and resume preparation, patents,contracts, basic marketing skills within corporations and in freelance design.
ID 292 Special Topics in Industrial Design. Preq: Consent ofinstructor. 1 3 F,S, Sum.Topics of current interest in Industrial Design. Normally used to develop new courses.
ID 318 Ideation I. 3(2 2) F. The ideation process of conceiving, developing and recordingideas two-dimensionally. These techniques defined and practiced as an extension of understanding the human ideamotor process.
ID 400 Product Design Studio. Preqs: DF 102; written approval of Department Headand Dean. 6(0 9) F,S,Sum. A progression of studio experiences that expand upon andcombine the intellectual and manual skills required for the practice of Industrial Design.Emphasis on identifying and solving design problems through manipulation of form,application of human factors. product safety awareness, appropriate combination ofmaterials and fabrication techniques, and the presentation of concepts.
ID 415 Microcomputer Imaging in the Design Process. Preq: School ofDesign studentsonly. 3(3-0) ES. The computer as a design tool for simulating two and three dimensionalimages; experimentation with graphics generation; exposure to computer generated videoimages. No computer experience is necessary.
ID 418 Ideation II. 3(2—2) S. This is an advanced course which expands the ideationprocess with greater emphasis directed toward the creative development and recording ofconceptual design phase.
ID 492 Special Topics in Industrial Design. Preq: Consent ofinstructor. 1 ES, Sum.Topics of current interest in Industrial Design. Normally used to develop new courses.
ID 494 Internship in Product Design. Preqs: Junior standing in Product Design; 3.0GPA or better; and written approval ofDepartmentHead. Maximum 6 credithours. .3 6F,S.Supervised field experience in product design offices and organizations.
ID 495 Independent Study in Product Design. Preqs: Junior standing in ProductDesign; 3.0 GPA or better; and approral ofDepartment Head. Maa‘im um 6 credit hours. In}F,S. Special projects in product design developed under the direction of a faculty memberon a tutorial basis.
Selected 500—Level Courses Open To Advanced Undergraduates
ID 511 Product Design Materials & Processes I. Preq: Grad. standing: wairer ofprerequisite is at the discretion of the instructor. 3(3—0) F.
ID 512 Product Design Materials & Processes II. Preq: Grad. standing; waiver ofprerequisite is at the discretion of the instructor. 3(3 0) S.

INDUSTRIAL ENGINEERING
IE 100 Introduction to Industrial Engineering. 1(0 2) F,S. Introduction to industrialand management engineering practice and concepts, including activity planning andcontrol, human performance, resource allocation, operations improvement, and manage-ment systems. Illustrations of such functions in manufacturing, commercial, governmentor service organizations. Discussions and problems which relate to the design and operationof integrated systems of humans, machines, information and materials. Problem analysis.logic and application of the computer. SMITH
IE 240 Furniture Product Engineering. Preq: GC 10]. Open only to students pursuingBSIE, Furniture Manufacturing Option, Wood Science and Technology, and IndustrialDesign. 3(3 0)F. Introduction to use and properties of materials and construction methodsused in mass production of furniture. Examines techniques of product engineering and itsrole in determining product quality and manufacturability. Emphasis on principles ofcomputer-based product development, specification, and performance evaluation.
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IE 241 Furniture Manufacturing Processes I. Preq: IE 21,0. Open only to studentspursuing BSIE, Furniture Mrznufaclwing Option, Wood Science and Technology, andIndustrial Design. .17.} U) S. Furniture manufacturing technology emphasizing mass pro-duction equipment capabilities and capacities. Relationship of product characteristics tomachine selection and process planning activities. Introduction to computer controlledmachining and integrated manufacturing systems. CULBRETH
IE 307 Real-Time Control of Manufacturing Processes. Preq.‘ CSC 111; Coreq.’ [E 10011nd EC‘EJJ]. For IE, FMM and CSC majors and IEminors only. 3(2—2} F,S. Introductionto the concepts of real time control of manufacturing processes. System architecture,interface techniques, sensors and controls. An introduction to C as a language for manufac-turing control and experience in the use of distributed computing resourcesKING, KAY
IE 308 Control of Production and Service Systems. Prcqs: [E 361, ST 371. 3(3—0) S.Planning and control of production and service systems. Production organization, flow andinventory control methods. Systems approach.YOUNG, HODGSON, NUTTLE, ELMAGHRABY
IE 311 Engineering Economic Analysis. Preq: MA 102, MA 112 orMA 11.}. 3(3-0) F, S,Sum. Engineering and managerial decision making. The theory of interest and its uses.Equivalent annual costs, present worths, internal rates of return, and benefit cost ratios.Accounting depreciation and its tax effects. Economic lot size and similar cost minimiza-tion models. Sensitivity analysis. Cost dichotomies: fixed vs. variable, and incremental vs.sunk, use of accounting data. Replacement theory and economic life. Engineeringexamples. BERNHARD
IE 340 Furniture Manufacturing Processes II. Preq: IE 2A1. Coreq: IE .352. 3(3 0) F. Asurvey of furniture manufacturing technology. Emphasis is on operations, productionrates, and the integration of many types of equipment into a manufacturing system.
IE 341 Furniture Manufacturing Facilities Design. Prcq: IE 340. Open only to stu-dents pursuing/BSIE. Furniture Manufacturing Option, Wood Science and Technology, andIndustrial Design. J(J I) S. Engineering design of integrated furniture manufacturingfacility. Emphasis on a computer graphics based plant layout involving equipmentselection arrangement, materials handling and storage system design, and space utiliza—tion techniques. Additional topics include plant support and environmental systems.
IE 345 Principles of Upholstery. Preq.‘ [E 241. 2(2 0) F. The upholstery industrythrough an examination of product function, frame design principles, upholstery construc-tions, material properties, and manufacturing processes. Special problems involved inupholstery merchandising. order processing. labor utilization, inventory control, andcosting.
IE 346 Casegoods Manufacturing. Preqs: [E 340, WPS 301. 2(2 0) S. Selected topics incasegoods furniture design, construction, and manufacturing. Emphasizes panel construc-tion. panel manufacturing, and finishing methods. Applications in knock-down furnituredesign.
IE 347 Furniture Manufacturing Facilities. Preq.‘ [E 2.41; Coreq: [E 340. 2(2-0) Alt. F.Types and characteristics of furniture plant support systems: boiler operations. steamgeneration and distribution, wood waste handling and storage, electric power and com—pressed air distribution. Plant safety issues.
IE 351 Manufacturing Engineering. Preqs: MAT 201, CC 101, [E .307. 3(2-3) F.S.Analytical study and design of manufacturing processes. Emphasis on the economicscapabilities, and productivity of various processes in manufacturing, on the interrelationsof materials, processes, and design with various aspects of manufacturing, and on applica-tions of new developments in manufacturing, such as numerical control, robotics, andflexible manufacturing systems. MITTAL, SANII, OGRADY
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IE 352 Work Analysis and Design. Preq.‘ ST 361 or ST 371. 3(2 2) F,S. Work methodsand production processes to improve operator effectiveness and reduce production costs.Techniques studied include operation analysis, motion study, value engineering, prede-termined time systems, time study and line balancing. SMITH
IE 361 Deterministic Models in Industrial Engineering. Preq.‘ MA 303 orMA 405. ForIE, ECE, and CSC majors and IE minors only. 3(3 0) F,S. Introduction to mathematicalmodeling, analysis techniques, and solution procedures applicable to decision makingproblems in a deterministic environment. Linear programming models and algorithmsand associated computer codes are emphasized. FATHI, NUTTLE, BERNHARD
IE 371 Furniture Production and Inventory Systems. Preqs: 1E 307, ST 361; Coreq.‘1E340. 3(2—3) F. Forecasting, inventory control, production planning and scheduling, shopfloor control. Organization of production control; use of computers, Examples from thefurniture industry. CULBRETH
IE 401 Stochastic Models in Industrial Engineering. Preqs: ST 371; MA 303 or MA405. For IE, ECE, and CSC majors and IE minors only. 3(3 0) F,S. Introduction tomathematical modeling, analysis, and solution procedures applicable to decision makingproblems in an uncertain (stochastic) environment. Methodologies covered includedynamic programming, simulation, Markov chains, and classical optimization. Applications relate to problems such as inventory control, waiting lines, and system reliability andmaintainability. BERNHARD
IE 440 Furniture Management Analysis. Preq: IE 31], [E .341, IE 37]. 3(1 4) S.Economic decision making applied to the furniture industry. Selection of equipment,materials, methods and strategy from several feasible alternatives studied with the aid ofactual case histories.
IE (CSC) 441 Introduction to Simulation. Preqs: MA 242, ST372, programming proficiency. 3(3 0) F. Discrete event stochastic simulation for the modeling and analysis ofsystems. Programming ofsimulation models in a simulation language. Input data analysis,variance reduction techniques, validation and verification, and analysis of simulationoutput. Randdom number generators and random variate generation.ROBERTS, WILSON, DAMERDTI
IE 443 Quality Control. Preq: ST .361. 3(2 2) F,S,Sum. Statistical methods in qualitycontrol; control charts for variables and attributes: inspection sampling plans and procedures. Industrial applications. MITTAL, SMITH
IE 452 Ergonomics. Coreq: IE 352. For IE and FMM majors and IE minors only. 3(2 2)F,S. Introduction to man-machine-environment systems design and evaluation; applications to consumer products, tools, equipment, and the workplace. Overview of ergonomicresearch methodologies. Consideration of man’s anatomical, physiological, and psychological capabilities and limitations as related to systems design and human performance. Useof anthropometric data in design. Display and control systems design. Effects of environ»mental stress upon work performance, safety, and health. AYOUB
IE 453 Facilities Design. Preqs.’ IE 35], IE .352. 3(2 2) F',S. Principles and practice inlayout and material handling planning for industrial/service facilities. Integration ofproduct and process and functional design of facilities. Computer software to optimizeeconomic objectives. Group projects. TREVINO
IE 472 Quantitative Methods in Furniture Manufacturing. Preqs: IE .311; IE J40; IE37]. 4(3 2) S. Quantitative methodologies for problem solving in furniture manufacturingoperations. Deterministic and stochastic models, linear programming, decision theory,waiting line models, and computer simulation. Applications in resource allocation, produc«tion planning and control, project scheduling, systems analysis, and facilities design.Emphasis on computer based problem solving. CULBRETH
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IE 495 Project Work in Industrial Engineering. Preq.‘ Jr. standing and consent ofznslrzu-tor. l 6 ES. Special investigations, study or research related tothe field of industrialengineering or furniture manufacturing and management. In a given semester severalstudents and or student groups may be working in widely divergent areas under thedirection of several members of the faculty.
IE 498 Senior Design Project. Preqs: [E .308, .311. 41,1. 41%}, .452. .453. For IndustrialE)!{]I)I(U‘1)Ig majors only. 3(3 1)) ES. Individual or group design projects requiring problemdefinition and analysis, synthesis. specification and presentation of a designed solution.Students work under faculty supervision either on actual industrial engineering problemsposed by local industrial, service and governmental organization or on emerging researchissues.
Selected 500—Level Courses Open To Advanced Undergraduates
IE (MA, OR) 505 Linear Programming. Preq: MA 405. 3(3 0) ES.
IE (OR) 509 Dynamic Programming. Preqs: MA 1,05. ST 421. 3(3 U) S.
IE 511 Capital Investment Economic Analysis. Preqs: IE 311, ST 371. 3(3-0) F.
IE 512 Bayesian Decision Analysis for Engineers and Managers. Preq: ST371 or ST1,21. 363-0) F.
IE 515 Advanced Manufacturing Processes. Preqs: IE 35] and EE 331 or equivalent.3(5’ (I) F.
IE 516 CAM I: A Systemic Approach to Computer Aided Manufacturing. Preq.‘ IE.151 or 1.55. mm F.
IE 518 Manufacturing Operations Management. Preqs.‘ MA 202 or MA 212; ST (EB)35(107‘ STJTJ. 3(5’ 0) F.
IE (MAE) 520 Industrial Robotics. Preqs: IE 351 or 485; MA 301 or .303. 3(3-0) F.
IE 521 Management Decision and Control Systems. Preqs.‘ IEAZJ. CSCI‘ZJ or equival(NI. 3(3 0) S.
IE 525 Organizational Planning and Control. Preqs: Three credit hours in operationsmanagunent (such as EB 325, IE 308). 3(3 0) S.
IE (PSY) 540 Human Factors in Systems Design. Preq: IE 1,52: Coreq: ST 507 or 515.3(3 0) F.
IE 541 Systems Safety Engineering. Preqs.‘ IE 452. ST 371. 3(3-0) S.
IE 547 Reliability and Quality Assurance. Preq: One oft/zefollowing: IE 308. IE .371. ST.421 or ST 515. 3(3 0) S.
IE 553 Materials Handling Systems. Preq: IE 453. 3(3-0) S.
IE 556 Industrial Logistics. Preq: IE 453. 3(3 0) F.
IE (OR) 561 Queues and Stochastic Service Systems. Preq: MA 421. 3(3-0) F.
IE (CSC, ECE) 575 Voice Input Output Communication Systems. Preqs: MA 202 andIE .307 or CSC .312. 3(3 0) F.
IE (MA, OR) 586 Network Flows. Preq: IE (OR. MA) 505 or equivalent. 3(2—2) S.
IE 589 Special Topics in Industrial Engineering. Preq: Grad. or Sr. standing and CI.1 4
LANDSCAPE ARCHITECTURE
(Also see DN Design)
LAR 221 Introduction to Environment and Behavior for Designers. 3(3-0) F. Integration of behavioral and environmental systems related to design. Exploration of humane,ecologically sound design alternatives. WOOD
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LAR 222 Perception and Behavior for Designers. 3(3 0) S. Perceptual systems, linkages among them, and linkages between them and language and culture as these affect thedesign process. WOOD
LAR 234 Introduction to Environmental Design. Not available for credit to designstudents except as free elective. 3(2—4) S,Sum. An introduction to small—scale environmentaldesign. Emphasis on drawing and modeling as ways of seeing and thinking about theenvironment and its development. Special attention is paid to the role of environmentalfactors (sun. water, soils, vegetation) in problem identification and solution.
LAR 292 Special Topics in Landscape Architecture. Preq.‘ Consent of instructor. 1 3F,S,Sum. Topics of current interest in Landscape Architecture. Normally used to developnew courses.
LAR 400 Landscape Architecture Studio. Preq: DF 102 or written approval of department head and dean. 6(0 9) F,S. Projects cover small scale design, urban landscapes,community design, and environmental management. Design process stressed, includingattention to project organization, design synthesis and realization.
LAR 421 Environmental Cognition for Designers. 3(3 0) F. Basic cognitive theory as aframework for exploration of cognitive imagery; images of self; and developmental imagesof home, school, neighborhood, and city. WOOD
LAR 423 Concepts of Space. 3(3 0) F. The role of space and its representation in designis considered against an overview of concepts of space drawn from psychology, anthropol-ogy, mathematics, art history, and philosophy. WOOD
LAR 430 Site Planning. Preqs: MEA 101 110 or MEA 120 110 or SSC 200. 3(2-3) F.Technical operations and environmental landscape controls for site development. Siteanalysis, grading and drainage, earthwork, horizontal and vertical control for road align-ment. Graphic exercises.
LAR 433 Native Plants in Environmental Design. 3(2-3) S. Analysis of natural pro—cesses relating to plant materials native to this region. Planting design theory. Plantingdesign methods. Applications in a laboratory setting. ABBATE
LAR 443 Landscape History. 3(3-0) F. Human impact on the land over the past 20,000years: development of agriculture, commerce and industry and their role in changing theface of the earth. WOOD
LAR 444 History of Landscape Architecture. 3(3-0) F, Alt. yrs. History of landscapearchitecture: precedent work of primitives, early Americans, oriental cultures, EuropeanMiddle Ages and the Renaissance. Origins and development of the profession with emphasis on the work of Frederick Law Olmstead.
LAR 457 Landscape Construction Materials, Methods and Documentation. Preq:LAR 430. 3(2 3) S. Materials, standards, and construction methods used to implementlandscape architectural designs. Development of construction documents.
LAR 492 Special Topics in Landscape Architecture. Preq: Consent of instructor. I .3F,S, Sum. Topics of current interest in Landscape Architecture. Normally used to developnew courses.
LAR 494 Internship in Landscape Architecture. Preqs: Jr. standing in LandscapeArchitecture; 3.0 GPA or better; and written approval of department head. Marimum of 6credit hours. 6 F,S. Supervised field experience in landscape architecture offices andorganizations.
LAR 495 Independent Study in Landscape Architecture. Preqs: 3.0 GPA and Jr.standing. Marimum of 6 credit hours and approval of department head. 1 F,S. Specialprojects in landscape architecture developed under the direction of a faculty member on atutorial basis.
Selected 500-Level Courses Open To Advanced Undergraduates
LAR 511 Community Design Policy. 3(3-0) F.
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LAR 512 Landscape Resource Management. Preq.‘ DN 431 or C1. 3(1 1,) S.
LAR 530 Advanced Site Planning. Prtqs: LAR 457. LAR 430. 3(2 2) S.
LAR 533 Plants and Design. 3(2 2.LAR 564 Management and Marketing Techniques in Community Design. 3(3—0) S.All. yrs.
LATIN LANGUAGE AND LITERATURE
.Vott .' All students with pr: cious knowledge ofFrench. German. Latin. or Spanish must takettu plact nu n/ ttst upon enttring tlu l'nicersity. They will be given advanced standing and)1 cc in crcdit according to the ir score.
LAT 101 Elementary Latin I. 3(3 0) F. Beginning course in Classical Latin, emphasiz;ing elementary grammatical form and basic syntax. Readings based on brief selectionsfrom Roman authors, including Cicero and Catullus.
LAT 102 Elementary Latin II. Prcq: LAT 101. 3(3 0) S. A second course in ClassicalLatin. continuing and expanding the work of Latin 101. Completes study of grammar.Readings from a variety of Latin texts. in particular Livy Book I.
LAT 201 Intermediate Latin I. Preq:LAT102. 3(3 0) F. Introduction to Latin prose andpoetry. Emphasis on increased reading skill. Review of grammar fundamentals and exposure to new and more complex syntax. Examination of cultural significance of readings.
LAT 202 Intermediate Latin II. Preq: LAT201. 3(3 0) S. Lyric poetry of Catullus andHorace emphasizing vocabulary, syntax. and techniques of Latin verse. Traditions and theevolution of lyric poetry and the social role of the Roman poet.
LAT (GRK) 310 Classical Mythology. 3(3 0) F. (See Greek Language and Literature.)

MATHEMATICS
MA 101 Basic Algebra. Crt ditfor MA 10] is notallowcd ifstudenthaspriorcredit in anyother mathematical course. MA 101 may not be counted as credit toward meeting requireme nts. 4(5 0) F,S.Sum. Preparation for MA 111 and MA 103. Basic concepts and skills ofalgebra including algebraic operations. factoring. linear equations. functions. graphs.exponents and radicals. complex numbers. quadratic equations. radical equations.inequalities.
MA 103 Topics in Contemporary Mathematics. Preqs: MA 101 or equivalentcompletedin high school. Creditfor MA 103 is not allowed ifstudent has priorcredit in MA 141.131.121 or 114. Jla’ 0) F,S,Sum. Primarily for students in Humanities and Social Sciences.Illustrations of contemporary uses of mathematics. varying from semester to semester.frequently including sets and logic. counting procedures. probability, modular arithmetic.and game theory.
MA 105 Mathematics of Finance. Preq: MA 101 or equivalent completed in high school.3(3 0) F.S,Sum. Simple and compound interest. annuities and their application to amorti—zation and sinking fund problems. installment buying. calculation of premiums of lifeannuities and life insurance.
MA 111 Precalculus Algebra and Trigonometry. Preq: Placement via Level TwoAchievemcnt Test or MA 101 . Credit in MA 111 does not count toward graduation forstudents in Engineering, Physical and Mathematical Sciences. Design, Biological andAgricultural Engineering(Science Fragrant), Biological Sciences (all options). MathematicsEducation, Forestry. and Textiles. 3(3-1) F.S.Sum. Real numbers, functions and theirgraphs (special attention to polynomial, rational, exponential. logarithmic. and trigono—metric functions). analytic trigonometry.
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MA 114 Introduction to Finite Mathematics with Applications. Preq: MA 101 orequivalent completed in high school. 3(3 0) F, S, Sum. Elementary matrix algebra — additionand multiplication, inverses, systems of linear equations; introduction to linear program-ming including simplex method; sets and counting techniques; elementary probabilityprobability measures, conditional probability; Markov chains: applications in the behavioral, managerial and biological sciences.
MA 121 Elements of Calculus. Preq: MA 111 or placement via Level Two AchievementTest. Credit is not allowed in more than one of MA 141, 1.31, 121. MA 121 may not besubstituted for MA 1.41 as a curricular requirement. 4(4-1) F, S, Sum. For students whorequire only a single semester of calculus. Emphasis on concepts and applications ofcalculus, along with basic skills. Algebra review, functions, graphs, limits, derivatives.integrals, logarithmic and exponential functions, functions of several variables, applications in biological and social sciences.
MA 131 Analytic Geometry and Calculus A. Preq: MA 111 or placement via Level TwoAchievement Test. Credit not allowed for more than one of MA 121, 131, and 141. 4(1, 1)F,S,Sum. Limits and derivatives; techniques ofdifferentiation; applications of derivatives:logarithms, exponential and trigonometric functions; higher derivatives; definite integraland applications; integration techniques; examples and applications in biological andbehavioral sciences and economics.
MA 141 Analytic Geometry and Calculus I. Preq: MA 111 with grade of C or better orplacement via Level Two Achievement Test. Credit is not allowed for more than one of MA141, 131, 121. 4(4-1) F,S,Sum. First of three semesters of unified analytic geometry andcalculus sequence. Functions, graphs, limits, derivatives of algebraic and trigonometricfunctions, indefinite and definite integrals, fundamental plane analytic geometry.
MA 214 Elementary Probability. Preq: MA 131, 121 or 11,1. 3(3 0) S. Sample spaces,events, and probabilities; elementary counting procedures; conditional probability; discrete random variables - probability functions and expected values, normal random varia—bles and density functions; examples and applications in biological, management, andbehavioral sciences.
MA (CSC) 222 Applied Discrete Mathematics. Preqs: CSC 101, MA 141. 3(3—0) F,S.Formal logic. Methods of proof including induction. Introduction to grammars and finitestate machines. Recurrence relations and asymptotic behavior of functions. Sets and count-ing. Boolean expressions and logic networks. Graphs and relations.
MA 225 Structure of the Real Number System. Preq: MA 21,1. 3(3-0) F,S. Introductionto mathematical proof with focus on properties of the real number system. Elementarysymbolic logic, mathematical induction, algebra of sets, relations, functions, countability,algebraic and completeness properties of the reals with applications to elementary probability theory.
MA 231 Analytic Geometry and Calculus B. Preq: MA 131. 3(3 0) F,S,Sum. Multi-variate calculus-partial derivatives, multiple integrals, applications; sequences, series, andTaylor’s Theorem; differential equations; difference equations; examples and applicationsin biological and behavioral sciences and economics.
MA 241 Analytic Geometry and Calculus II. Preq: MA 141 with grade of C or better.4(4—1) F, S. Sum. Second of three semesters of unified analytic geometry and calculussequence. Differentiation and integration of exponential, logarithmic, and inverse trigo—nometric functions. Techniques of integration. Complex numbers. Elementary differentialequations. Sequences, series, power series, and Taylor’s Theorem.
MA 242 Analytic Geometry and Calculus III. Preq: MA 241 with grade ofC or better.4(4-1) F,S,Sum. Third of three semesters of unified analytic geometry and calculussequence. Vectors and vector functions. Analytic geometry of three dimensional space.Functions of several variables, partial derivatives, gradients, directional derivatives,maxima and minima. Multiple integration. Line and surface integrals, Green’s Theorem,Divergence Theorem.
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MA 293 Special Topics in Mathematics. Preq.‘ Consent of Department Head. 1—6F,S.Sum. Freshman sophomore level experimental course offerings or directed individualstudy.
MA 301 Introduction to Differential Equations. Preqs: Creditfor 12 hours ofcalculus;primarily intt ndedfor transfer students whose calculus backgrounds do not include a studyoffirsl and strand 07'(l(7‘ linear differential equations. Credit not allowed if MA 241 takenpreviously a! NCSU. 3(3 (I) RS. Firstorder differential equations with applications; secondorder linear differential equations with applications in mechanics and other areas; elementary matrix algebra, systems of linear equations and applications: Laplace transforms:Fourier series.
MA 302 Numerical Applications to Differential Equations. Preq: CSC 101 or CSC111; ('oreq: MA 241. 1(1 ES. Several numerical methods for obtaining approximatesolutions for differential equations Included are series and Runge Kutta methods. Appli-cations made to problems involving systems of non-linear differential equations.
MA 303 Linear Analysis. Preq.‘ MA 241. Credit not allowed ifcredithas been obtainedforMA .101, .341 or 405. 3(3—0) F,S. Linear difference equations of first and second order,compound interest and amortization, Matrices and systems of linear equations, eigenvalues, diagonalization, systems of difference and differential equations, transformmethods, population problems.
MA 305 Elementary Linear Algebra. Preqs: MA 242 or MA 231, CSC 101 or CSC 111.Credit is not allow dfor bot/z MA 305 and MA 405. 3(3 0) ES. An elementary introduction tothe essentials of linear algebra. Matrices and systems of linear equations, determinants,Euclidean spaces as vector spaces, linear transformations of euclidean spaces, elementarytreatment ofeigenvalues and eigenvectors, applications to numerical solutions of equationsand computer graphics.
MA 314 Probability with Applications to Electrical and Computer Engineering.Prcq.‘ MA 242. Credit/or bot/1 MA 314 and MA 421 is not allowed. 3(3 0) F, S. Fundamentalsof discrete and continuous probability: conditional probability, independence, randomvariables, density and distribution functions, expected value and variance, common dis—crete and continuous distributions. joint distributions, and introduction to simple stochasticprocesses. Applications to electrical engineering: reliability of series and parallel circuits,models for waiting time phenomena.
MA 341 Applied Differential Equations 1. Preq: MA 242. Credit is not allowedfor bothMA 301 and MA 341. 3(3 0) F,S,Sum. Differential equations and systems of differentialequations. Methods for solving ordinary differential equations including Laplace transforms, power series, and numerical methods. Matrix techniques for systems of linearordinary differential equations. Fourier series and introduction to the heat equation.
MA 351 Introduction to Discrete Mathematical Models. Preq: MA 214, 22,2, 231 or 241.3(3-0) F,S, Basic concepts of discrete mathematics, including graph theory, Markov chains,game theory. with emphasis on applications; problems and models from areas such astraffic flow, genetics, population growth, economics, and ecosystem analysis.
MA 401 Applied Differential Equations 11. Preq.‘ MA 341 or 301. Creditfor both MA401 and MA 501 will not be given. 3(3-0) F',S,Sum. Wave, heat and Laplace equations.Solutions by separation of variables and expansion in Fourier Series or other appropriateorthogonal sets. Sturm-Liouville problems. Introduction to methods for solving someclassical partial differential equations. Use of power series as a tool in solving ordinarydifferential equations.
MA 403 Introduction to Modern Algebra. Preq.‘ MA 225 orMA (CSC) 222. Credit is notallowed for both MA 403 and MA 407. 3(8-0) F,S,Sum. Sets and mappings, equivalencerelations, rings, integral domains, ordered integral domains. ring of integers. Other topicsselected from fields, polynomial rings, real and complex numbers. groups, permutationgroups, ideals, and quotient rings.
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MA 405 Introduction to Linear Algebra and Matrices. Preq: MA 241; Coreq: MA 242.Credit is not allowed for both MA 305 and MA 405. 3(3 0) F,S,Sum. Linear equationsoperations with matrices, row echelon form, determinants, vector spaces, linear independence, bases, dimension, orthogonality, eigenvalues. reduction ofmatricesto diagonal forms,applications to differential equations and quadratic forms.
MA 407 Introduction to Modern Algebra for Mathematics Majors. Preq: MA 225.Credit is not allowedfor both MA 403 and MA 407. Elementary number theory. equivalencerelations, groups, homomorphisms, cosets, Cayley’s Theorem. symmetric groups. rings,polynomial rings, quotient fields, principal ideal domains, Euclidean domains.
MA 408 Foundations of Euclidean Geometry. Preq: MA 225 or MA (CSC) 322. 3(3-0) S.A critique of Euclid’s Elements, incidence and order properties, congruence of trianglesabsolute and non-Euclidean geometry, the parallel postulate, real numbers and geometry.
MA 410 Theory of Numbers. Preq: One year ofcalculus. 3(3-0) S. Arithmetic propertiesof integers. Congruences, arithmetic functions, diophantine equations. Other topics chosenfrom quadratic residues, the quadratic reciprocity Law of Gauss, primitive roots, andalgebraic number fields.
MA 414 Introduction to Differential Geometry. Preqs: MA 242 and MA 1,05. 3(3-0) S.Introduction to the geometry of curves and surfaces from a modern point of view: calculusin Euclidean spaces, differential forms, calculus on surfaces as manifolds, integration offorms, curvatures, isometries, orientations, geodesics.
MA (CSC) 416 Introduction to Combinatorics. Preqs.‘ MA 242 and proficiency in aprogramming language. 3(3—0) S. Alt. yrs. Problems of enumeration. distribution andarrangement, inclusion-exclusion principle, recurrence relations, generating functions,difference equations, combinatorial identities, graphs, trees, diagraphs, systems ofdistinctrepresentatives, matching problems, and optimization. Applications from computerscience, operations research, and natural sciences.
MA 421 Introduction to Probability. Preq: MA 242 or MA 231. Creditfor both MA 1,21and MA 311, is not allowed. 3(3—0) F.S,Sum. Axioms ofprobability, conditional probability,combinatorial analysis, random variables, expectation, simple stochastic processes.
MA 425 Mathematical Analysis I. Preq: MA 242 (407 desirable). 3(3-0) F,S. Realnumber system, functions and limits. topology on the real line, continuity, differential andintegral calculus for functions of one variable. Infinite series, uniform convergence.
MA 426 Mathematical Analysis 11. Preqs: MA 1,25 and 405. 3(3-0) S. Calculus of severalvariables, topology in n dimensions, limits, continuity, differentiability, implicitfunctions,integration.
MA (CSC) 427 Introduction to Numerical Analysis I. Preqs: MA 341 or .301 andprogramming language efficiency. 3(3 0) F'. Theory and practice of computational proce-dures using a digital computer, including approximation of functions by interpolatingpolynomials, numerical differentiation and integration, and solution of ordinary differen—tial equations including both initial value and boundary value problems. Computer appli-cations and techniques.
MA (CSC) 428 Introduction to Numerical Analysis II. Preqs: MA 405 and programming language proficiency. MA (CSC) 427 is not a prerequisite. 3(3 0) S. Computationalprocedures using digital computers. Solution of linear and nonlinear equations, matricesand eigenvalue calculations, curve fitting and function approximation by least squares,smoothing functions, and minimax approximations.
MA 430 Mathematical Models in the Physical Sciences. Preqs: MA 34] or 301; and MA405. 3(3-0) F. Application of mathematical techniques to topics in the physical sciences.Problems from such areas as conservative and dissipative dynamics, calculus ofvariations,control theory, and crystallography.
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MA 432 Mathematical Models in Life and Social Sciences. Preqs: MA 301 or .341, 305or 405., program minglnguage proficiency; Coreq: MA 421 or ST37I. 3(3-0) S. Topics fromdifferential and difference equations, probability, and matrix algebra applied to formula-tion and analysis of mathematical models in biological and social science leg, populationgrowth).
MA 433 History of Mathematics. Preq.‘ One year ofcalculus. 3(3-0) F.S. Development ofmathematical thought and evolution of mathematical ideas examined in a historical set-ting. Biographical and historical content supplemented and reinforced by study of tech-niques and procedures used in earlier eras.
MA 437 Applications of Algebra. Preq: MA 403 or 407. MA 405. 3(3 0) S. Errorcorrecting codes. cryptography, crystallography, enumeration techniques, exact solutionsof linear equations. and block designs.
MA 491 Reading in Honors Mathematics. Preq.‘ Membership in honors program, con—senl Ofdl partment. 2 6 ES. A reading (independent study) course available as an electivefor students participating in the mathematics honors program.
MA 493 Special Topics in Mathematics. Preq: Consent of department. I 6. Directedindividual study or experimental course offerings.
Selected 500-Level Courses Open To Advanced Undergraduates
MA 501 Advanced Mathematics for Engineers and Scientists I. Preq: MA 341 or 301or (his course and MA 401 is not allowed. 3(3 0) F.S.Sum.
MA 502 Advanced Mathematics for Engineers and Scientists II. Preq: MA .341 or 301or tqu imlenf. Any student receiving creditfor MA 502 may receive creditfor, at most, one oflhefollou'ing: MA 405. MA 512. MA 513. 3(3 0) F.S,Sum.
MA (OR) 504 Introduction to Mathematical Programming. Preq: MA 242. 405. 3(3-0)S.
MA (IE, OR) 505 Linear Programming. Preq.‘ MA 405. 3(3 0) F.S.
MA 511 Advanced Calculus I. Preq: MA 341 or .301. May not be taken for credit byundergrad. mathematics majors. 3(3-0) F.S.Szun.
MA 512 Advanced Calculus II. Preq: MA 341 or 301. 3(3 0) F.S,Sum.
MA 513 Introduction to Complex Variables. Preq.‘ MA 242 (202). 3(3-0) F,S,Sznn.
MA 514 Methods of Applied Mathematics. Preq: MA 511 or 425. 3(3-0) S.
MA 515 Linear Functional Analysis I. Preq: MA 426. 3(3 0) F.
MA 517 Introduction to Topology. Preq: MA 426. 3(3-0) F'.
MA 518 Calculus on Manifolds. Preq: MA 426. 3(3 0) S.
MA 520 Linear Algebra. Preq: MA 405. 3(3 0) F.
MA (E, OR) 531 Dynamical Systems and Multivariable Control. Preqs: MA 341 or301. 405 or equivalent. 0734)) F.
MA 532 Theory of Ordinary Differential Equations. Preqs: MA 341 or 301. 405.advanced calculus. 3(0’ 0) S.
MA 534 Introduction to Partial Differential Equations. Preqs: MA 425 or MA 511.MA 341073301. 3(3 0) F.
MA (ST) 541 Theory of Probability I. Preq: MA 425 or 511. 3(3 0) F,Sum.
MA 544 Computer Experiments in Mathematical Probability. Preq: MA 421. 3(3-0}S.
MA 545 Set Theory and Foundations of Mathematics. Preq: MA 403. 3(3-0) S.
MA (PY) 555 Mathematical Introduction to Celestial Mechanics. Preq: MA 341 or«301. 3(3 0) F.
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MA (PY) 556 Orbital Mechanics. Preqs: MA 341 or 301, 405, knowledge of elementarymechanics and computer programming. 3(3-0) S.
MA (BMA, ST) 571 Biomathematics I. Preq:Advanced calculus, reasonable backgroundin biology or CI. 3(3 0) F.
MA 581 Special Topics. Preq.’ Consent of department. 1—6 F,S.
MA (CSC) 583 Numerical Solution of Ordinary Differential Equations. Preq: Knowledge to the level of CSC .427. 3(3-0) S.
MA (CSC, OR) 585 Graph Theory. Preq: MA 405. 3(3 0) F.

MECHANICAL AND AEROSPACE ENGINEERING
MAE 206 Engineering Statics. Preq: PY 205; Coreq: MA 21,2. 3(3 0) F,S,Smn. Basicconcepts of forces in equilibrium. Distributed forces, frictional forces. Inertial properties.Application to machines, structures, and systems.
MAE 208 Engineering Dynamics. Preq: MAE206 or CE 214, MA 21,2. 3(3-0) F,S,Sum.Kinematics and kinetics of particles in rectangular, cylindrical, and curvilinear coordinatesystems; energy and momentum methods for particles; kinetics of systems of particles;kinematics and kinetics of rigid bodies in two and three dimensions; motion relative torotating coordinate systems.
MAE 261 Aerospace Vehicle Performance. Preqs.‘ MA 241, PY 205. 3(3-0) S,Sum.Introduction to the problem of performance analysis in aerospace engineering. Aircraftperformance in gliding, climbing, level and turning flight. Calculation of vehicle take-offand landing distance, range and endurance.
MAE 301 Engineering Thermodynamics I. Preqs: MA 242, PY 208 or 202. 3(3 0)F,S,Sum. Introduction to the concept of energy and the laws governing the transfers andtransformations of energy. Emphasis on thermodynamic properties and the First andSecond Law analysis of systems and control volumes. Integration of these concepts into theanalysis of basic power cycles introduced.
MAE 302 Engineering Thermodynamics II. Preq: C or better in MAE 301, CSC 112.3(3 0) F,S,Sum. Continuation of Engineering Thermodynamics I with emphasis on theanalysis of power and refrigeration cycles and the application of basic principles to engineering problems with systems involving mixtures of ideal gases psychrometrics, nonidealgases, chemical reactions, combustion, chemical equilibrium cycle analysis and one-dimensional compressible flow.
MAE 305 Mechanical Engineering Laboratory I. Preq.‘ Junior standing in ME. [(0-3)F,Sum. Theory and practice of measurement and experimental data collection. Laboratoryevaluation and demonstration of components of the generalized measurement system andtheir effects on the final result. Applications of basic methods of data analysis as well asbasic instrumentation for sensing, conditioning and displaying experimental qualities.
MAE 306 Mechanical Engineering Laboratory II. Preq: MAE .305. 1(0—3) S,Sum.Continuation of MAE 305 into specific types of measurements. Students evaluate andcompare different types of instrumentation for measuring the same physical quantity onthe basis of cost, time required, accuracy, etc.
MAE 308 Fluid Mechanics. Preqs: MA 21,2; MAE 208 or CE 215 or CE 213; CSC 112 or101; Coreqs: MA 31,1, MAE301. 3(3 0) F,S,Sum. Developmentof the basic equations of fluidmechanics in general and specialized form. Application to a variety of topics including fluidstatics, inviscid, incompressible fluid flow; and viscous, incompressible fluid flow.
MAE 310 Conduction and Radiation Heat Transfer. Preqs: CSC 112, MA .341, C orbetter in MAE 301. 3(3-0) F,S,Sum. Analysis of steady state and transient one and multidi-mensional heat transfer by conduction, employing both analytical methods and numericaltechniques. Heat transfer by the mechanism of radiation.
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MAE 314 Solid Mechanics. Prcqs.‘ MAE 206'. CE :13 or CE 214, MA 242; Coreq: MATJr)1..1(.f 0) F.S.Sum. Concepts and theories of internal force, stress, strain, and strength ofstructural element under static loading conditions. Constitutive behavior for linear elasticstructures. Deflection and stress analysis procedures for bars, beams. and shafts. Introduc-tion to matrix analysis of structures.
MAE 315 Dynamics of Machines. Preqs.’ MAE208. CSC' 112; Coreq:MA .341; and a ME,AE major. 3(3 0) F.S.Su m. Application of dynamics to the analysis and design of machineand mechanical components. Motions resulting from applied loads. and the forces requiredto produce specified motions. Introduction to mechanical vibration, free and forcedresponse of discrete and continuous systems.
MAE 316 Strength of Mechanical Components. Preq: MAE .314, CSC112. Coreq. MA34/1; and (1 ME. AE. NE major. 3(3 0) F.S,Sum. Analysis and design of mechanical compo-nents based on deflection. material, static strength and fatigue requirements. Typicalcomponents include beams. shafts. pressure vessels and bolted and welded joints. Classicaland modern analysis and design techniques. Computer analysis using the finite elementmethod. Material and manufacturing considerations in design.
MAE 355 Aerodynamicsl. Preqs:MAE261, MA 341. 3(3 0) F. Fundamentals ofperfectfluid theory with applications to incompressible flows over airfoils, wings. and flightvehicle configurations.
MAE 356 Aerodynamics II. Preqs: MAE 355 and a..grade ofC or better in MAE 301..30 0) S. Concepts of thermodynamics, compressible fluid flow. and shock waves withapplication to computing the aerodynamic characteristics of airfoils, wings and flightconfigurations at high speed.
MAE 357 Aerodynamics I Laboratory. Preqs: MAE 261. MA .341; Coreq: MAE 355.1(0 .3) F. Introduction to the subsonic wind tunnel. instrumentation techniques for performing experiments. and reporting of information. Experiments involve pressure and forcemeasurements on complete, and components of, aerospace vehicles.
MAE 358 Aerodynamics 11 Laboratory. Preq: MAE 357; Coreq.‘ MAE 356. 1(0—3) S.Introduction to the supersonic wind tunnel, instrumentation techniques for performingexperiments, and reporting of information. Experiments involve pressure and force measurements on supersonic configurations.
MAE 365 Propulsion I. Preqs: MAE 355 and a grade ofC ofbetfer in MAE 301. 3(3-0) S.One dimensional internal flow of compressible fluids including: isentropic flow. normalshocks, flow with friction, simple heat addition. Applications to air breathing aircraftpropulsion systems and overall performance of air-breathing engines.
MAE 371 Aerospace Structures 1. Preqs: MAE261, MAE 314. 3(3-0) F. Determinationof appropriate analysis techniques for aerospace structures. Introduction of governingequations and selected solutions for typical structures. Use of these concepts in the design ofa representative structural component.
MAE 403 Air Conditioning. Preq: MAE 302. 3(3-0) F. Fundamentals involved in thedesign of summer and winter air conditioning systems. Psychrometrics; load calculations;piping arrangements and sizing: duct layout and sizing: energy sources and diseminators;performance and selection of pumps and fans.
MAE 404 Refrigeration. Preq: MAE302. 3(3 0) S. Thermodynamic analysis of the vaporcompression cycle: optimization of multiple evaporator and multiple compressor systems;commercial refrigeration load calculations; desirable properties of refrigerants andbrines, piping arrangement and sizing.
MAE 405 Mechanical Engineering Laboratory III. Preq: MAE 306. 1(0-3) F.S. Finalundergraduate course in mechanical engineering laboratory sequence. Experimentalinvestigation of measurement problems involving typical mechanical engineering equipment systems. Design and application of a measurement system to a specific problem.
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MAE 406 Energy Conservation in Industry. Preq: MAE 302 and MAE 310. 3(3-0) F.Application of energy conservation principles to broad range of industrial situations withemphasis on typical equipment encountered in plant engineering: boilers, insulation, co-generation, industrial exhaust systems, heat recovery, steam traps. electrical energy usage.Field trip to view equipment and use of instrumentation on the boilers at the three powerplants on NCSU campus.
MAE 407 Steam and Gas Turbines. Preqs.‘ MAE 302; 308 or MAE 355. 3(3-0) S.Fundamental analysis of the theory and design of turbo machinery flow passages; controland performance of turbomachinery; gas—turbine engine processes.
MAE 408 Internal Combustion Engine Fundamentals. Preq: MAE 302. 3(3 0) F.Fundamentals common to internal combustion engine cycles of operation. Otto engine:carburetion. combustion, knock, exhaust emissions and engine characteristics. Dieselengine: fuel metering, combustion, knock, and performance. Conventional and alternativefuels used in internal combustion engines.
MAE 410 Convective Heat Transfer and Fluid Flow. Preqs: MAE 301, MAE 308;Coreq: MAE 310. 3(3 0) F,S,Sum. Integration of principles and concepts of thermodynam-ics. fluid mechanics, and heat transfer to the development of practical convective heattransfer and mass transport relations relevant to mechanical engineering. Typical applications include boilers, condensers, piping, pumps, and heat exchangers.
MAE 411 Machine Component Design. Preqs: MAE 315, MAE 316. 3(3-0) F. Application of the principles of solid mechanics and material science to the analysis and design ofspecific machine components including screws, bearings, gears, transmission devices.brakes, clutches, couplings, fly wheels, cams, etc.
MAE 412 Analysis and Design of Energy Systems. Preqs.‘ MAE 302, MAE 310 andsenior standing in MAE Coreq: MAE 410. 3(3—0) F.S. Applications of thermodynamics,fluid mechanics, and heat transfer to energy systems with emphasis on design and computer modeling. Analyses of compressible flow and combustion. Design of heat exchangersand other power system components. Economic analyses and design optimization. Operating characteristics of gas turbines, diesel engines, and central power stations. Environ-mental impact of power generation. Nuclear fuels and nuclear plant components.
MAE 415 Analysis for Mechanical Engineering Analysis. Preqs: MAE 30,4, .308, .310,315, 316, ECE 331, and senior standing in ME. 3(3-0) F, S. Integration of the physicalsciences, mathematics, and engineering to solve real world design problems. Emphasis onopen ended problems which contain superfluous information and or insufficient data.Solution techniques focus on problem definition, reduction to a solvable system, and development of a design response. Formal written communication of results.
MAE 416 Mechanical Engineering Design. Preqs: MAE .302. 308, 310, .315, 316. ECE331, and senior standingin ME. 4(3 2) F,S. Application ofengineering principles to designand construction of a prototype by a team of students in response to a specific need.Emphasis on the design process: problem definition, establishment of objectives, generation of alternatives, preliminary design, detailed design, fabrication and testing of theprototype in the shop. Oral and written report of the project.
MAE 421 Principles of Solar Engineering. Preqs:A gradc ofC or betler in MAE .301,MAE 308, senior standing in engineering. 3(3 0) S. Principles of solar radiation, heattransfer and fluid mechanics as applied to the utilization of solar energy. A study of activeand passive systems, thermal storage and energy conversion devices. Component andsystem design for active and passive systems along with methodologies for economicevaluation.
MAE 435 Principles of Automatic Control. Preq: MA 31,1. 3(3-0) F,S. Study of linearfeedback control systems using transfer functions. Transient and steadystate responses.Stability and dynamic analyses using time response and frequency response techniques.Compensation methods. Classical control theory techniques for determination and modi‘fication of the dynamic response of a system. Synthesis and design applications to typicalmechanical engineering control systems. Introduction to modern control theory.

439



MAE 442 Automotive Engineering. Preq: Senior in MAE. 3(J 0) S. Fundamentalaspects of automotive engineering. Examines various automotive systems (engine, brakes,etc.) as well as their interactions in such areas as safety and performance. Current practicesand development for the future.
MAE 452 Aerodynamics of V STOL Vehicles. Preq; MAE .356. 3(3 0). Introduction tothe aerodynamics and performance of vertical and short take-off and landing vehicles.High lift devices. The aerodynamics of propellers and rotors. Helicopter aerodynamics.
MAE 453 Introduction to Space Flight. Preq: PY 205; MA J41 or MA 303. 3(3-0) F.Fundamental aspects ofspace flight: applications of two body orbital mechanics includingearth satellites. orbital and interplanetary transfers and velocity budgets; the solar-system;propulsion system characteristics; space vehicle and booster performance, sizing, andstaging: and atmospheric reentry.
MAE 455 Boundary Layer Theory. Preq: MAE .355. 3(3 0) F. Introduction to theNavier-Stokes Equations and boundary layer approximations for incompressible flow.Calculation techniques for laminar and turbulentboundary layer parameters which affectlift, drag, and heat transfer on aerospace vehicles. Discussions of compressible flows.
MAE 456 Computational Methods in Aerodynamics. Preqs.‘ CSC 302 and MAE .455..)’(J 0) All. S. Introduction to computational methods for solving exact fluid equations.Emphasis on development of the fundamentals of finite difference methods and theirapplication to viscous and inviscid flows.
MAE 461 Dynamics & Controls. Preq: MA .341, MAE 208. 3(3—0) S. Dynamics and linearfeedback control ofaerospace and mechanical systems. Concepts from linear system theory,kinematics. particle dynamics. first and second-order systems, system dynamics, vibra-tions, and computational techniques. Feedback control by rootlocus, Nyquist, Bode plots,servo~mechanisms, gain and phase margin, and compensation. Control system designemphasized.
MAE 462 Flight Vehicle Stability and Control. Preqs: MAE 261. 461. 3(3 0) F. Longitudinal, directional and lateral static stability and control of aerospace vehicles. Lineralized dynamic analysis of the motion of a six degree-of—freedom flight vehicle in response tocontrol inputs and disturbance through use of the transfer function concept. Control ofstatic and dynamic behavior by vehicle design (stability derivatives) and or flight controlsystems.
MAE 465 Propulsion II. Preq: MAE 365. 3(3 0) F. Performance analysis and design ofcomponents and complete air breathing propulsion systems.
MAE 466 Propulsion II Laboratory. Preqs: MAE 365, MAE 357, Coreq: MAE 1,651(0 3) F. Laboratory work in the material covered in MAE 365 and MAE 465.
MAE 472 Aerospace Vehicle Structures II. Preq: MAE371. 3(3 0) S. A continuation ofMAE 371; deflection of structures, indeterminate structures. minimum weight designfatigue analysis and use of matrix methods in structural analysis. Selection of materials foraircraft construction based on mechanical, physical, and chemical properties.
MAE 473 Aerospace Vehicle Structures II Lab. Preq: MAE 371; Coreq: MAE 472.[(0—3) S. Demonstration and application of the concepts that have been presented in MAE371 and MAE 472. Fabrication techniques and the design and construction of a structuralcomponent will be emphasized.
MAE 478 Aerospace Vehicle Design I. Preqs: MAE 356, 472. senior standing in AE.‘Coreqs: MAE/£2, 465. Available only to seniors in the Aerospace Engineering Curriculum.2(1 .3) F. A synthesis of previously acquired theoretical and empirical knowledge andapplication to the design of practical aerospace vehicle systems.
MAE 479 Aerospace Vehicle Design II. Preq: MAE 478. 3(1-6) S. A continuation ofMAE 478. Alternate designs analyzed to determine a near optimal one which best satisfiesthe mission requirements. Detail design performed on major components of the vehiclesystem.
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MAE 495 Special Topics in Mechanical and Aerospace Engineering. Preq: Consentofinstruetor. 1-3 F,S,Sum. Offered as needed to present new or special MAE subject matter.
Selected 500-Level Courses Open To Advanced Undergraduates
MAE 501 Advanced Engineering Thermodynamics. Preqs: MAE302. MA 401 orMA511. 3(3-0) F.
MAE 503 Advanced Power Plants. Preq.‘ MAE .412. 3(3 0) F.
MAE 504 Fluid Dynamics of Combustion I. Preqs: MAE .301. MAE .355 0r MAE 305.
MAE 505 Heat Transfer Theory and Applications. Preq: MAE 410 or equivalent. 3(3-0)F.
MAE 506 Advanced Automotive Energy Systems. Preq: MAE 408. 3(3-0) S.
MAE 510 Effects of Noise and Vibration on Man. Preqs: Sr. standing in Engineering,MA 341.3(3 0) Alt. F.
MAE 513 Vibration of Mechanical and Structural Components. Preq: MAE .315 or472. 3(3-0) F.
MAE 514 Industrial Noise Control. Preq: MAE 315. 3(2 .3) S.
MAE 517 Instrumentation in Sound and Vibration Engineering. Preq: ECE 331;Coreq: MAE 513. 3(3 0) S.
MAE 518 Acoustic Radiation I. Preqs.‘ MA 3.4] and MAE .308 or MAE 356. 3(3 (I) F.
MAE (IE) 520 Industrial Robotics. Preqs: IE 351 or .485; MA 341 or 303. 3(3 0) F.
MAE 525 Advanced Flight Vehicle Stability and Control. Preq: MAE 462. 3(3-0) F.
MAE 526 Inertial Navigation Analysis and Design. Preq: MAE 461 or 1,62. 3(5’ 0) S.
MAE (MAT) 531 Materials Processing by Deformation. Preq: Six hours of solidmechanics and or materials. 3(3-0) F.
MAE (MAT) 532 Fundamentals of Metal Machining Theory. Preq: Sir hours ofsolidmechanics and or materials. 3(3 0) S.
MAE 533 Finite Element Analysis of Mechanical and Aeronautical Systems I. Preq:MAE 316 0r MAE 472. 3(3 0) F.
MAE 536 Photoelasticity. Preq: MAE .316 or .371. 3(2-.}) S. Alt. yrs.
MAE 540 Advanced Air Conditioning Design. Preqs: MAE 40.1, 1‘04. 3(3—0) S.
MAE 541 Advanced Machine Design I. Preq: MAE 415'. 3(3—0) F.
MAE 542 Mechanical Design for Automated Assembly. Preq: Grad. standing or PBSstatus in engineering. 3(3-0) F.
MAE 543 Fracture Mechanics. Preq: MAE 316. 3(.? (US.
MAE 544 Real Time Robotics. Preq: Pascal, C, Fortran or Assembly languageexperience. 3(3—0) F.
MAE 550 Foundations of Fluid Dynamics. Preqs: MAE .301, MAE .355 or MAE 308.3(3—0) F.
MAE 551 Airfoil Theory. Preq: MAE .355. 3(3 0) S.
MAE 552 Transonic Aerodynamics. Preq.‘ MAE 356. 3(3 (2) S.
MAE 553 Compressible Fluids. Freq: MAE 356 0r MAE 550. 304)) Alt. F.
MAE 554 Hypersonic Aerodynamics. Preq: MAE 356. 30-0) F.
MAE 555 Aerodynamic Heating. Preq.‘ MAE .256. 3(3 0) F.
MAE 556 Mechanics of Ideal Fluids. Preq: MAE J55 or MAE 308. 3(3 0) S.
MAE 557 Dynamics of Internal Fluid Flow. Preq: MAE 356 or MAE .208. 3(3 (I) F.
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MAE 558 Plasmagasdynamics I. Preqs: MAE 356. PY414. 3(3-0) F.
MAE 559 Molecular Gas Dynamics 1. Preq: MAE 550. .}(.3-0) F.
MAE 560 Computational Fluid Mechanics and HeatTransfer. Preqs: MA 501 or 512,[IIAE 551) or 557. 3(3 0) S.
MAE 561 Wing Theory. Prcq.’ MAE 551. 3(3-0) S. Alt. yrs.
MAE 562 Physical Gas Dynamics. Prcq: MAE 550. 3(3 0) F.
MAE 586 Project Work in Mechanical Engineering. J~6 F.S.
MAE 589 Special Topics in Mechanical Engineering. Preq: Advanced undergrad. orgrad. standing. 3(3 (I) F.S.

MATERIALS SCIENCE AND ENGINEERING
MAT 200 Mechanical Properties of Structural Materials. Preqs: CH 101 and thefirstcoursc in ( ngim cring mechanics. Notfor Materials Science and Engineering majors. 3(2 3)RS. An introduction to the atomic and grain structure of structural materials and theirproperties with emphasis on mechanical properties of metals; plastic deformation, cold andhot working and heat treatment of metals and alloys: residual stresses, fatigue, creep andcorrosion phenomena: structural polymers and composites: physical examination and non—destructive testing of materials and structural components.
MAT 201 Structure and Properties of Engineering Materials. Preq: CH 101. 3(3-0)F.S. Introduction to the fundamental physical principles governing the structure andconstitution of metallic and nonmetallic materials and the relationships among theseprinciples and the mechanical, physical and chemical properties ofengineering materials.
MAT 210 Experimentsin Materials Engineering. Coreq: MAT201. 1(0 3) ES. Exper-iments designed to familiarize students with techniques of materials examination anddemonstrate basic principles of materials behavior.
MAT 301 Equilibrium and Rate Processes. Coreqs: MA 241; MAT201. 3(3 0) S. Appli—cation of thermodynamic and kinetic principles to engineering materials in the liquid andsolid states. GLASS
MAT 311 Ceramic Processing 1. Preq.‘ MATJOI, 435. 3(2 1) S. Science and technologyof ceramic raw materials; formulations; particle size reduction, separation and characteri-zation; particle packing, mixing, blending and agglomeration: surface properties; rheologyof liquid solid and solid-polymer systems; and forming processes. Process requirements fordifferent ceramic raw materials and formulations.
MAT 321 Phase Transformations and Diffusion. Preq: MAT 330. 3(3 0) S. Types,mechanisms, and kinetics of solid state phase transformations are presented with selectedapplications of solid state transformations and correlations of phases with properties ofmaterials. Mechanism of diffusion and techniques for diffusion calculations.
MAT 324 Polymer Characterization Laboratory. Coreq: MAT325. 1(0—3) F'. Polymersynthesis. molecular weight measurement. microscopic examination of polymers, measure-ment of thermal and mechanical properties, swelling, and permeability. BALIK
MAT (CHE) 325 Introduction to Polymeric Materials. Preqs: CH 107, MAT 301;Coreq: MAT 321+. 4(4-0) F. Fundamental concepts in polymer science and engineeringincluding: polymer chemistry, synthesis, physical structure, morphology, structure—property relationships, mechanical and thermal behavior, processing, and applications.BALIK
MAT 330 Principles of Materials I. Preq: MAT301. 3(3-0) F. Structure of engineeringmaterials from electronic to atomic and crystallographic considerations. Structural imper-fections and their effects on properties. Applications of thermodynamic principles to theconstruction and use of phase diagrams in materials systems. Development of and correla-tion of microstructure with phase diagrams. PORTER
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MAT 331 Principles of Materials II. Preq: MAT330. 3(3 0) S. Electrical and magneticproperties of those structures studied in Principles of Materials 1 including dielectric,piezoelectric, ferromagnetic, and ferrimagnetic (ferrites) behavior; interactions ofelectro-magnetic radiation with engineering materials; thermal properties, optical properties,luminescence. RUSSELL
MAT 332 Principles of Materials III. Preqs: MAT 321 and 331. 3(3 0) F. Practicalmethods for making quantitative estimates of changes in materials properties due tochanges in composition, structure, and local environment. Metallic, ceramic, polymericand electronic bulk materials and materials surfaces are treated. The use of computermodeling.
MAT 400 Metallic Materials in Engineering Design. Preq: MAT 200 or 201. Notacceptablefor MTE' students. 3(3 0) F,S. Relationship of microstructure to the properties ofmaterials. Control of microstructure to meet engineering design requirements.
MAT (NE) 409 Nuclear Materials. Preq: MAT201. 2(2 0) S. Materials used in nuclearreactors-pertinent factors in selection and utilization of the materials, and the effects ofradiation on their physical, chemical and mechanical properties. MURTY
MAT 410 Computer Applications for Materials Engineering. Preqs: CSC J J 1; Coreq:MAT 330. 3(3—0) F. Computer techniques for processing materials data and performingmaterials design and analysis calculations.
MAT 423 Introduction to Materials Engineering Design. Preq: MAT 435, 434, 450and senior standing in MTE,‘ Coreq: MAT 43], MAT 430. 3(3-0) F. Problem solving inmaterials engineering design through effective utilizations of statistics, computergraphics, spreadsheets, and other tools of the trade. Through participatory involvement inmodular design syntheses and analyses, provides broad exposure to engineering designissues; special emphasis on materials selections, relevant process sensitivities, and resultant end—use properties. First of two courses in materials engineering design to be followedby MAT 424.
MAT 424 Materials Science and Engineering Design Project. Preq: MAT 423, 430,431, 435, 434. 450 and senior standing. 3(1 6) S. Design project in materials science andengineering requiring problem definition and analysis, synthesis, and presentation of adesigned solution. Students work in groups with a faculty adviser on problems submittedby local industrial sponsors or emerging research issues that represent the major specialtyareas including ceramics, metals, polymers, or electronic materials.
MAT 430 Physical Metallurgy Laboratory. Coreq: MAT 431. 1(0 J) F. Laboratoryexperiments dealing with the mechanical properties and structure of ferrous and nonferrous metals.
MAT 431 Physical Metallurgy I. Preq.‘ MAT 321, 450; Coreq: MAT 430. 4(4 0) F.Application and design of selected ferrous and nonferrous alloys in a theoretical and apractical context. Factors which improve resistance to fatigue failure, creep failure, corrosion, oxidation and brittle fracture. Iron-, aluminum-, copper—, nickel- and titanium-basealloys.
MAT 432 Physical Metallurgy II. Preq: MAT 431. 3(3 0) S. Application and design ofalloys for a particular use in a theoretical and a practical context. Alloy systems considered:cast irons, stainless steels and tool steels, cobalt- and magnesium-base alloys, refractorymetals, heavy metals and precious metals. Surface treatments, electrometallurgy, oxidation and corrosion.
MAT 434 Ceramic Engineering Laboratory. Coreq:MAT435. 1(0—3) S. Processing ofceramic materials. Two compositions will be processed from raw materials to finishedproducts. Evaluations made after each processing step. Effects of composition, equipmentdesign, and processing conditions on properties in the fired ware.
MAT 435 Physical Ceramics I. Coreqs: MAT 32], MAT 434. 3(3-0) S. Physical andchemical nature of classical and newly discovered ceramic materials. Thermodynamics,
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crystal structure, structural imperfections, phase transformations and microstructure andtheir collective effects on thermal, elastic and strength properties.
MAT 440 Processing of Metallic Materials. PreqssMAT321, MAT450,‘ Coreq: MATM1. #3 (I) F. Fundamental concepts of solidification and their application to foundry andwelding practices; metal forming concepts applied to forging, rolling, extrusion, drawing,and sheet forming operations; machining mechanisms and methods; powder metallurgy;advanced processing methods including rapid solidification and mechanical alloying.
MAT 450 Mechanical Properties of Materials. Preqs: MA T325 and 330; CE 313. 3(3—0)S. Elastic, plastic, and fracture or failure phenomena in solids treated in terms of funda—mental deformation mechanisms and the role ofmicrostructure. Tensile, creep, fatigue andviscoelastic modes of deformation and design considerations.
MAT 460 Microelectronic Materials. Preqs: MAT332. 3(3-0) S. Processes and problemsrelevant to microelectronic materials technology. Boule growth, wafer preparation, epitax»ial growth, doping techniques and device applications of elemental, binary and ternarycompound semiconductors. Electrical, optical and chemical characterization of semi-conductors and materials considerations relevant to device fabrication, bonding and pack-aging. ROZGONYI
MAT 490 Special Topics in Materials Engineering. Preq: Permission ofInstrnctor. 1-4.Offered as needed for the development of new courses in materials engineering, includingareas such as metals, ceramics, polymers, or microelectronic materials.
MAT 491 Materials Engineering Seminar. Preq: Sr. standing. 1(1 0) ES. Survey ofselected topics and professional aspects of materials science and engineering. Written andoral reports by students and presentations by faculty and guest lecturers.
MAT 495 Materials Engineering Projects. Preq: Jr. or sr. standing. Departmentalapproval required. 1 6 F,S. Application of engineering principles to a specific materialsengineering project by a student or small group of students under supervision of a facultymember. A written report required.
Selected 500-Leiiel Courses Open To Advanced Undergraduates
MAT 500 Modern Concepts in Materials Science. Preq: Grad. Standing or C1. 3(3-0) F.
MAT 502 Defects in Solids. Preq: CI. 3(3-0) S.
MAT 504 Electrical, Optical and Magnetic Properties of Materials. Preqs: MAT331,MAT500 and 510 or CI. 3(3 0) S.
MAT 508 Thermodynamics of Materials. Preq: MAT 301 or equivalent. 3(3 0) F.
MAT 510 Elements of Crystallography and Diffraction. Preq: MA T332." Coreq: MA T500 or CI. 3(3 0) F.
MAT 511 Stereology and Image Analysis. Preq: Grad. Standing or CI. 3(3—0) S. Alt. yrs.
MAT 512 Scanning Electron Microscopy. Preq: Grad. Standing or CI. 3(3-0) F.
MAT (MAE) 531 Materials Processing by Deformation. Preq: Six hours of solidmechanics and or materials. 3(3 0) F.
MAT (MAE) 532 Fundamentals of Metal Machining Theory. Preq: Six hours ofsolidmechanics and or materials. 3(3 0) F.
MAT 556 Composite Materials. Preq: MAT450. 3(3-0) F.
MAT 560 Materials Science and Processing of Semiconductor Devices. Preq: MAT.460. 3(3 0) S.
MAT 595 Advanced Materials Experiments. Preq: Sr. or grad. standing. 1—3.
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MICROBIOLOGY
MB 200 Microbiology and World Affairs. 3(3 0) S. An integrated and comprehensivestudy of the microbial world and its influence on global events and human affairs.
MB 401 General Microbiology. Preqs: BS 100, CH 223 or 220. (3 3) ES. Rigorousintroduction to basic principles of microbiology. Designed for students in biological andagricultural sciences and for all students planning to take further courses in microbiology.
MB (FS) 405 Food Microbiology. Preq: MB 401. 3(2—3) F. Microorganisms of importance in foods and their metabolic activities. Source of microbial contamination during foodproduction, processing and storage. Microbial spoilage; foods as vectors of human patho—gens. Physical and chemical destruction of microorganisms in foods and the kineticsinvolved. Conversions of raw foods by microorganisms into food products. Microbiologicalstandards for regulatory and trade purposes.
MB 411 Medical Microbiology. Preq: MB 1,01. 4(3-3) S. Comprehensive study of microbial pathogenesis and host resistance. Diagnosis, prevention, and therapy of commondiseases of microbial origin. Laboratory practice in clinical bacteriology, immunology andvirology. LUGINBUHL
MB 414 Microbial Metabolic Regulation. Preq: MB .401, BCH/,5]. 3(3 0) F. An integra-tive perspective on bacterial physiology and metabolism through an analysis of metabolicregulatory functions.
MB 490 Seminar in Microbiology. Preqs: MB 401 and senior standing. 1(1-0) F. Stu-dents research, prepare and orally present current topics in all areas of microbiology.Emphasis on new developments and technologies, and in preparing for careers and furtherstudy.
MB 492 External Learning Experience. Preq: Sophomore standing. 1—6 F,S. A learning experience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer, the departmental teaching coordinator and the academic dean priorto the experience.
MB 493 Special Problems in Microbiology. Preq.’ Sophomore standing. 1—6 F,S. Alearning experience in agriculture and life sciences within an academic framework thatutilizes campus facilities and resources. Contact and arrangements with prospectiveemployers must be initiated by student and approved by a faculty adviser, the prospectiveemployer, the departmental teaching coordinator and the academic dean prior to theexperience.
MB 495 Special Topics in Microbiology. 1 3 F,S,Smn. Offered as needed to presentmaterials not normally available in regular course offerings or for offering of new courseson a trial basis.
Selected 500—Level Courses Open To Advanced Undergraduates
MB 503 Microbial Diversity. Preq: MB 401 (2 0) Alt. S.
MB 518 Introductory Virology. Preq: MB 401 or GN 1,11 or BCH 456 (.3 0) F.
MB (SSC) 532 Soil Microbiology. Preqs. MB 401; CH 220 or Cl. 4(3 3) S.
MB 551 Immunology. Preqs: MB 401, GN411 and BCH 1,51 (3—0) S.
MB (Z0) 555 Protozoology. Preq: CI. M2 6) S. Alt. odd yrs.
MB 558 Prokaryotic Molecular Genetics. Preqs: MB 1,01. BCH 451, ON 411 (3-0) S.
MB (BO) 574 Phycology. Preq.‘ BS 100 or BO 200. .)’(l A) S.
MB (B0, PP) 575 The Fungi. Preq.’ BO 200 or equivalent. 3(3 0) F.
MB (BO, PP) 576 The Fungi Lab. Coreq: BO 575. 1(0-3) F.
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MULTIDISCIPLINARY STUDIES
MDS 101 Introduction to University Education 1. 1(1 1) F,S. Developmental andacademic topics to assist students in making rational decisions about majors.
MDS 102 Introduction to University Education II. Preq: MDS 101. 1(1 1) S. Scope andobjectives of NCSU programs of study. Exploration of schools and departments throughfaculty lectures and individual projects. Career opportunities and decision-makingstrategies.
MDS 103 Images of the Future. Preq: University Undesignated Fresh men status. 3(3~0)F. Basic principles of futures studies; history, problems. limitations, and methods offorecasting: questions of change. quality of life, complexity. technology. and values.
MDS 104 The Experience and Interpretations of Freedom. Preq: University Unde-signatcd Fnshmen status. 3(3 0) ES. Interdisciplinary introduction to freedom as a basictheme in history. culture, and personal life. Focus on interplay between the experience offreedom and its various interpretations.
MDS 105 A Systems Approach to the Universe. 3(3—0) S. Systems approaches toproblems in physical, social, and behavioral sciences and technology. Concepts of generalsystems (interactions between systems functioning). Emphasis in interdisciplinary prob-lem solving methods and critical questioning.
MDS 201 Environmental Ethics. 3(3 0) RS. Interdisciplinary consideration of ways inwhich field of study coupled with personal cultural values contribute towards either solving or compounding environmental problems; provides framework for process of makingethical decisions. MALLOY HANLEY
MDS 214 Technology and Values. 3(3 0) F. Introduction to the relations of technologyand society. Emphasis placed upon the nature oftechnology, contrasting attitudes towardstechnology, technology’s relation to the individual and to values. and to the future relationsof technology and society. HOFFMAN
MDS 220 Coastal and Ocean Frontiers. 3(3-0) F. Interdisciplinary approach to currentissues, scientific concepts. management strategies and future trends concerning the coastsand the oceans. Required weekend field trip. SPENCE
MDS 240 Introduction to African—American Studies. 3(3<0) F,S. An interdisciplinarystudy of Sub-Saharan Africa. its arts, culture. and people. and of the African Americanexperience. HAMMOND
MDS 295 Special Topics in Multidisciplinary Studies. 1 6 RS. Detailed investigationof an interdisciplinary topic. Topic and mode of study to be determined by faculty memberand or teaching team.
MDS 301 Science and Civilization. Preq: Soph. standing. 3(3-0) F.S. An inquiry into thescientific achievement and cultural impact of three different. but interrelated, models (orparadigms) of understanding the world and man’s place in it; the Ancient-Medieval modelof Aristotle, Ptolemy and Aquinas; the 17th century model of Newtonian physics; and theemerging, but fragmentary. 20th century model based upon the “new physics” of Einstein,Planck and Heisenberg. HOFFMAN, MALLOY HANLEY, STALNAKER
MDS 302 Contemporary Science and Human Values. Preq.‘ Soph. standing. 3(3 0) RS.An interdisciplinary evaluation of recent and potential influences of current scientific-technological developments on society. Emerging social, ethical, and intellectual issuesinclude: the adequacy of contemporary scientific frameworks; the relations among science,technology, and society; the social consequences of scientific applications; and humanprospects and possibilities. GRIMES, HOFFMAN. KORTE, HAMLETT
MDS 303 Humans and the Environment. 3(3—0} F. S. Interactions among humanpopulations in the biophysical system and the environment. Emphasis on current issues,ecological principles and their relationships to basic biophysical processes; considers food,population dynamics. public land and common resources. renewable natural resources,pollution, water resources. energy and non-renewable resources. ADAMS
446



MDS 320 Ethics in Engineering. Preq:Junior standing. 3(3-0) S. Engineering in Amer-ican culture and the emerging ethical issues confronting the profession: corporate respon-sibility, personal rights, whistle blowing, conflicts of interest. advertising, corporate dis-closure, professional autonomy, risk assessment, and the place and purpose of Engineeringcodes of ethics. STALNAKER
MDS 323 World Population and Food Prospects. 3(3—0) S. Examination of the dynam—ics of population size and food needs, production, distribution and utilization. Consequencesof inadequate nutrition and food choices, efforts to increase the compatability of effectivefood production systems and alternate crops and cropping systems examined.PATTERSON
MDS 324 Alternative Futures. 3(3 0) ES. Possible alternative futures and the cuttingedge of the present in perspective. Special emphasis on the nature and likelihood of variousalternatives, the methodology and limitations of forecasting, selected futurist issues. andthe interactions between present and possible technologies and human values.HOFFMANMDS 325 Bio-Medical Ethics: An Interdisciplinary Inquiry. 3(3 0) F. An interdisciplinary examination and appraisal of emerging ethical and social issues resulting fromrecent advances in the biological and medical sciences. Abortion, euthanasia, consent,truth telling, confidentiality. paternalism, genetic engineering and behavior control.Focus on factual details, value questions, the interplay of fact and value, assessment ofimpacts, and questions of policy formulation. STALNAKER
MDS 326 Technology Assessment. 3(3-0) S. Impacts of technologies as they are appliedin society. Description and forecasting of effects. interactions, and potential irreversibilities. HOFFMAN
MDS 327 Modern Art-Modern Literature: 1880-1980. 3(3 0) S. Interrelationship ofart and literature, 1880 1980, from classic Modern movements to contemporary Postmodern movements; major figures, such as Picasso, Ernst, Magritte, De Kooning, Warhol,and Kiefer in art and O’Neill, Woolf, Faulkner, Beckett, Sartre. and Vonnegut in literature.
MDS (HI) 340 Perspectives in Agricultural History. 3(3 0) S. Historical topics relatedto the heritage of agriculture, the biological sciences, and the relationship among agriculture, technology, science and society. KIMLER
MDS 351 Arts, Ideas and Values. 3(3-0} F. An examination of the way works of artembody a particular understanding ofwhat is real and what is worthwhile and shape theirviewers' ideas and values. Case studies approach. GREENE
MDS 352 Dress, Style, and Change. Preq: Junior standing. 3(3-0) S. Interdisciplinarycourse focusing on historical and cultural principles of style as related to dress and fashion.Examination of fashion and stylistic trends in cycles of dress. McILWEE
MDS 401 The Contemporary City: Problems and Prospects. Preq: Sophomore standing. Interdisciplinary examination ofthe social and physical characteristics ofthe contem»porary city and problems which cities face. Topics include urban design, social relationships, education, transportation, crime and violence, and urban psychology. Alternativesolutions to various urban problems examined. KORTE
MDS 402 Peace and War in the Nuclear Age. 3(3-0) F. An interdisciplinary examination of contemporary wars and international conflicts, arms races, nuclear strategy anddefense policy, arms control, and theories of peace. HAMLETT
MDS 403 Seminar in Technology and Society. Preq: Sophomore standing. 073—0) S. Alt.yr. Exploration of the phenomenon of technology in society. The nature of technology, policyissues, the question of values, technological forecasting, and the implications of futuretechnologies. HOFFMAN
MDS 405 Technology and American Culture. 3(3-0) F,S. An interdisciplinary study ofthe role of technology in American culture which examines the ideological, political, social,economic, and institutional contexts oftechnological change from the 1760’s to the present,and explores the cultural impacts of new technological systems.
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MDS 406 Conservation of Biological Diversity. Preq: Junior standing and one year ofBiological Scir nce. JH (I) S. Population biology concepts fundamental to understanding theproperties of the objects of conservation. Genetic diversity in agriculture, forestry, andanimal breeding; the ethical and international policy issues in preservation and manage-ment.
MDS 410 Toxic Substances and Society. Prequun ior standing. 3(3 0) S. An interdisci-plinary evaluation of the past, present and future human health effects of toxic substancesat work, at home, and through our food. The political, economic, and ethical dimensions oftoxic substances and ways of minimizing their adverse effects. GRIMES
MDS 412 Entering the let Century: Agricultural, Technological & EnvironmentalPerspectives. 3(3—0) F. Systems approach to predictions about the world in the year 2000from the perspectives of agricultural and environmental studies. Attention to food produc-tion, fisheries, forests, water, energy. material resources for fuel, climate, and population.Guest lectures and class projects. ELKAN
MDS (H1) 445 History of American Technology. Preq: 3 hours ofhistory. 3(3’ 0) F,S.Technology in American history: the ideological, social, economic, and institutional con-texts of technological change from the 1760’s to the present. Impacts of new technologicalsystems.
MDS 490 Issues in Science, Technology, and Society. Preq: Junior standing. 3(3 0)ES. Examination of a significant issue, method, or historical episode in the area of science.technology. and society. Toward end of term, the seminar will meet with a UniversitySymposium on the same subject as the seminar.
MDS 494 Topics in Arts Studies. Preq: Junior standing and 15 hours in either dance,design,fi[m studics, music, theatre, or I‘isual arts. 3(3 0) ES. Multiarts course focusing onselected works of art in various media, related by theme, place or date. Capstone course forstudents with an extensive background in one of the arts. Topics may vary.
MDS 495 Special Topics in Multidisciplinary Studies. 1 6 F, S. Examination ofselected topics of an interdisciplinary nature.
MDS 496 Topics in Film and Interdisciplinary Studies. (4—0) F.S. Detailed examina-tion of film within interdisciplinary contexts. Specific topics will vary from semester tosemester.
MDS 498 Independent Study in Multidisciplinary Studies. Preq: Permission ofinstructor. I .3 ES. Independent investigation and discussion of a selected topic of aninterdisciplinary nature.
Selected 500—Level Courses Open To Advanced Undergraduates
MDS (FOR) 584 The Practice of Environmental Impact Assessment. 4(0 8) F.
MDS 595 Special Topics in Multidisciplinary Studies. Preq: Grad. standing or CI.F,S.
MARINE, EARTH AND
ATMOSPHERIC SCIENCES
INTRODUCTORY COURSES IN MARINE, EARTH AND ATMOSPHERIC
SCIENCES
MEA 101 Geology 1: Physical. Recommended that MEA 110 be taken concurrently. 3(3—0)F, S, Sum. Systematic consideration of processes operating on and below the earth’s surfaceand the resulting features of landscape, earth structures, and earth materials. Occurrencesand utilization of the earth’s physical resources.
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MEA 102 Geology 11: Historical. PrequEA 101. Recommended tlzatMEA 111 be takenconcurrently. 3(3-0) S. The second semester of the basic introductory sequence in geology.Utilization of the principles of geology to reconstruct and understand the earth’s history.Geologic events that cause modification of the earth’s crust, emphasizing North America.History of life and the environmental significance of changes in animal and plant lifethrough geologic time. LEITHOLD
MEA 110 Geology I Laboratory. Coreq: MEA 101. 1(0-3) F,S. Sum. Scientific methodology applied to the study of common rock forming minerals, common rocks, topographicmaps, geologic structures and geological maps. Field trips.
MEA 111 Geology II Laboratory. Coreq: MEA 102. 1(0—2) S. Reconstruction and interpretation of events in the history of the earth. Interpretation of sedimentary rocks, con—struction and interpretation of geological maps, identification of fossil organisms andutilization of fossils in the reconstruction of earth history.
MEA 130 Introduction to Weather and Climate. For non majors only. 3(3-0) F,S.Explores the structure, physical causes, and climatology of weather systems including thejet streams, mid-latitude cyclones, hurricanes, thunderstorms, and tornadoes. Clouds andprecipitation, air pollution, climate modification, optical effects (rainbows, halos) andweather instruments. Weather systems and forecasting techniques are illustrated throughdaily weather map discussions.
MEA 135 Introduction to Weather and Climate Laboratory. Coreq: MEA 130.1(0 2)F,S. Supplements material in MEA 130. Meteorological instruments; weather observa—tions; analysis, graphical display and interpretation of data; structure of weather systems;principles of weather forecasting.
MEA 140 Natural Hazards and Global Change. 3(3-0). The science of natural hazardsand global change: the impact on human civilization of events in the lithosphere, atmo-sphere, biosphere, and hydrosphere (e.g., earthquakes, hurricanes, red tides, and floods),and the impact of humans on the global environment (e.g., global warming).
MEA 200 Introduction to Oceanography. Preq: High school physics, chemistry, algebra,trigonometry and biology or equivalent. 3(3-0) ES. The ocean as a part of our environmentincluding interactions between atmosphere and ocean, ocean circulation, physical andchemical properties of sea water, marine geology and marine biology.KNOWLES, WOLCOTT
MEA 208 Introduction to Environmental Geography. 3(3 0) S, Alt. yrs. Our physicalenvironment; the interrelation between man and his physical environment. Topics includeatmospheric, and oceanic structures and landforms. Interaction of land, sea, air andinteraction of man and his environment. Use of geographic tools.KIMBERLEY, RIORDAN
MEA (ZO) 220 Marine Biology. Preq: MEA 200 or BS 100. 3(3-0) S. An introduction tomarine plants and animals, their adaptations to life in the sea and ecological interactions inselected marine environments (e.g. coral reefs, deep sea, salt marshes). Interactions of manwith the sea: food from the seas, biology of diving. Weekend field trip optional.WOLCOTT
ADVANCED COURSES: EARTH SCIENCE (GEOLOGY/GEOPHYSICS)
MEA 300 Environmental Geology. Preq: MEA 101 or MEA 140, or SSC 200. 3(3-0).Geologic aspects of the environment; man’s effect upon and interaction with the variousgeologic processes; geologic considerations in land-use planning, waste disposal, and effective use of the earth’s natural resources; geologic risks and hazards. Required field trip.
MEA 330 Crystallography and Mineralogy. Preq: MEA 101; Coreqs: CH 101 121,MEA 1 10. 4(2-4) F. Fundamentals of descriptive and quantitative crystallography, crystalchemistry, and crystal physics. Introduction to minerals as naturally occurring solid statematerials. Characterization and identification of minerals on the basis of crystallographicfeatures, physical and chemical properties, geologic occurrence, phase relations, and uses.Systematic review of rock—forming minerals. SPEER
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MEA 331 Optical Mineralogy. Coreq: MEA .330. 2(1«2) F. Identification of the non-opaque rock-forming minerals with the polarizing microscope. Determination of the opti-cal properties of isotropic, uniaxial, and biaxial minerals, including refractive indices,birefringence, optic sign, and orientation. Emphasis on petrographic thin sections.STODDARD
MEA 410 Introduction to Geologic Materials Preq: MEA 101; CH 101 121. 4(3-3) S.Basic principles of mineralogy and petrology. Common rock-forming and ore-formingminerals. Introduction to igneous, metamorpic, and sedimentary environments and rocks.Description and classification of common rocks and minerals. Required field trips.STODDARD, CAVAROC
MEA 415 Geology of Economic Mineral Deposits. Preq: MEA 330, MEA 41,0 and 450recommended. 3(2 :3) S. Alt. Yrs. The nature, geologic setting and geographic distribution ofeconomic mineral deposits. Topics include both metallic and industrial minerals and thevarious geologic processes that work to produce them. Laboratory work with economicmineral suites from famous mining districts of the world. Two to three weekend field tripsrequired.
MEA 439 Elements of Igneous and Metamorphic Petrology. Preq: MEA 330. Creditfor both MEA 4.39 and MEA 440 is not allowed. 3(3 0) S. Rocks formed by the crystallizationof magmas (igneous) at the surface and subsurface and by the solid—state recrystallization ofexisting rocks (metamorphic). Origins of these rocks and related geologic processes interpreted within the framework of plate tectonics, whole-rock and mineral chemistry, andphase equilibria. Identical to MEA 440, except that there is no laboratory. FODOR
MEA 440 Igneous and Metamorphic Petrology. Preq: MEA 331. 4(3 3) S. Rocksformed by the crystallization of magmas (igneous) at the surface and subsurface and by thesolid—state recrystallization of existing rocks (metamorphic). Origins of these rocks andrelated geologic processes interpreted within the framework of plate tectonics, whole-rockand mineral chemistry, and phase equilibria. Identification, classification, microscopy.mineralogy. FODOR
MEA 450 Introductory Sedimentary Petrology/Stratigraphy. Coreq.‘ MEA 331.4(3-3) F. Identification, classification. geologic occurrence, and origin of minerals androcks formed by physical. chemical and biological processes at and near the earth’s surface.Principles of divisions of stratified terrains into natural units, correlation of strata. inter-pretation of depositional environments and facies. Required field trips. CAVAROC
MEA 451 Structural Geology. Preqs: MEA 101: MEA 110. 4(3—3) S. Basic principles ofrock mechanics: stress strain analysis of deformed rocks. Nature and mechanisms offormation ofjoints. cleavage, faults, folds and other structural features of the earth’s crust.Introduction to geotectonics. Required overnight field trips. HIBBARD
MEA (CE) 456 Air Quality. Preq: MEA 1,22; CE 2&0, 382 and 384. 3(3-0) F. Introductionto air quality engineering and meterology. Air quality management, air quality meterology, atmospheric emissions and dispersion modeling, and control technology principles.
MEA 461 Engineering Geology. Preq: MEA 101. 3(3 0) S.Alt yrs. Geologic and geo-technical engineering principles and techniques for engineering projects. Identification ofimportant material properties and methods of determining these properties. Case studiespresented. HIBBARD, LAMBE
MEA 465 Geologic Field Camp 1. Preqs: MEA 1,40, 450. .451. First. part of six weeksout of state sznnmerfield camp. Both MEA 1,65 and MEA 466 must be taken in the samesummer. 3. Sum. Geological field instruments and techniques. Geological field mapping ofvarious geologic structures and terrains within areas of little deformed sedimentary strata.Additional fees required.
MEA 466 Geologic Field Camp 11. Preq: MEA 465. Second part ofsix weeks out-of statesummerfield camp. Both MEA 465 and MEA .466 must be taken in the same summer. 3 er.Sum. Advanced geologic field techniques. Geologic field mapping in areas of complexlydeformed rocks. Areas of volcanic, plutonic. or metamorphic rocks commonly mapped.Regional field trips between field stations. Additional fees required.
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MEA 468 Invertebrate Paleontology and Biostratigraphy. Preqs: MEA 102 andMEA 111, or Z0 302. 4(3-3) F. Study of fossil invertebrates and their applications toproblems and concepts of paleoecology, correlation of strata, evolution and broader con-cepts of earth history. Required field trips. SHOWERS
MEA 470 Introduction to Geophysics. Preqs: PY208 or 212; 3(3 0) F. Structure of theearth, a dynamic and evolving entity, as inferred from seismology, gravity, magnetism andheat flow. Geodynamic processes responsible for continental drift; plate tectonic theory;regional geophysics of selected areas. BEVIS
MEA 471 Exploration and Engineering Geophysics. Preq: MEA 470 or PY 208.Credit may not be receivedfor both MEA 1,71 and MEA 570. 3(3—0). Geophysical methods asapplied to exploring the earth’s mineral and energy resources, and investigating subsur-face geological structure and its physical properties. Principles, measurements, analyses,and interpretations of gravity, magnetic, electric, electromagnetic, seismic methods.EVANS
MEA 475 Geophysical Field Methods. Preq: MEA 471. Credit is not allowed for bothMEA 1,75 and MEA 575. 2 cr. Sum. field camp. Practical geophysical field measurementsusing instruments for gravity, magnetic, electric, electromagnetic and radioactivitymethods. Data interpretation in terms of subsurface geological structures and their physi—cal properties, locations, sizes and shapes. Students must register for the course in thesecond summer session. Location: North Carolina. Estimated expense: $150.00.EVANS BEVIS
MEA 476 Seismic Exploration for Oil. PrquPY208, knowledge ofFORTRAN. Credit isnot allowed for both MEA 476 and MEA 576. 3(3-0). A comprehensive introduction to thereflection seismic method as applied to exploring oil and gas resources. Seismic instru-mentation, field data acquisition, common-depth point method, deconvolution, digital fil-tering, migration, and seismic stratigraphy of hydro—carbon depositional environments,along with computer oriented exercises.
MEA 481 Principles of Geomorphology. Preqs: MEA 101 and MEA 110. 3(2-2). Land-forms and the processes responsible for their origin. Emphasis on the geologic principlesinvolved in interpreting the origin and evolution of various landforms, and discussion ofNorth American geomorphic process.
MEA 491 Seminar on Selected Geologic Topics. Preq: Senior standing in GYS, GYA,or GPY. 2(2-0) S. Study and discussion of selected topics from the geological literature.Preparation and presentation of geological reports.
MEA 493A Special Topics in Earth Sciences. Preq: Consent of department. 1-6 Asnecessary. Directed individual study or experimental course offering.
Selected 500-Level Courses Open To Advanced Undergraduates
MEA 500 Regional Geology of North America. Preqs.‘ MEA 101. Sr. standing. 1—6.
MEA 510 Geological Oceanography. Preq: MEA 1,50 or equivalent. 3(3-0) F.
MEA 515 Topics in Appalachian Geology. Preqs: MEA 41,0450 and 451. 3(3 0) Alt.F.
MEA 522 Petroleum Geology. Preq: MEA 450. 3(3-0).
MEA 523 Introduction to Subsurface Well Evaluation. Preqs: CH 10.}, FY 212, MEA101. 3(2-3).
MEA 545 Advanced Igneous Petrology. Preq: MEA 1,40. .312 Z). All. F.
MEA 546 Advanced Metamorphic Petrology. Preq: MEA 1,40. 3(2 2). Alt. S.
MEA 551 Advanced Structural Geology. Preq: MEA 1,5]. 3(2 .3). Alt. F.
MEA 562 Applied Sedimentary Analysis. Preqs: MEA 450, ST 361. 3(2 2). Alt. S.
MEA 564 Depositional Environments and Lithostratigraphy. Preq.‘ MEA 450 orgrad. standing. 3(2-3). Alt. S.
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MEA 565 Hydrogeology. Prcq: MEA 150%} 0) Alt. S.
MEA 567 Geochemistry. Preq: CH .131 or 4.3.}. 3(3 0).
MEA 570 Exploration and Engineering Geophysics. Preq: MEA 4700rPY208. 3(3-0).
MEA 577 Sedimentary Geochemistry. Preqs: CH 331 or CH 4.31 or MEA 567 or(quiralent background. JU-U).
MEA 583 Photogeology and Remote Sensing. Preqs: MEA 101 or 120; MEA .481 orequivalent 3(2 J).
MEA 588 Regional Tectonics. Prrqs: MEA 440. 450, 451. 3(3-0). AltF.
MEA 593 Special Topics. Preq: CI. 1-6 F,S.
ADVANCED COURSES: MARINE SCIENCE (OCEANOGRAPHY)
MEA 493B Special Topics in Marine Science. Preq: Consent of department. 1 .3 F,S.Experiment, individualized study, or research in topics of student’s interest which are notcovered conveniently in the scheduled courses.
Selected 500-Level Courses Open To Advanced Undergraduates
MEA 501 Environmental Fluid Mechanics. Preqs: MA 21,2. PY208 3(3 1) F.
MEA 510 Geological Oceanography. Preq.‘ MEA 450 or equivalent. 3(3 0) F.
MEA (20) 520 Principles of Biological Oceanography. Preqs: BS 100 and either BO(20) .360 or grad. standing. 3(3 0) S.
MEA (CE) 541 Gravity Wave Theory 1. Preq: MAE 308 or P1741]. 3(3-0) S.
MEA 560 Principles of Physical Oceanography. Preqs: MA 2.31 and PY 212 or equi-ralcnt. 3(3 0) S.
MEA 561 Introduction to Physical Oceanography. Preqs: MA 341, PY208 or C1. 3(3 0)F.
MEA 569 The Physical Dynamics of Estuaries. Preqs: MA 242 or 231; PY208 or 212.3(3 U) Alt. S.
MEA 571 Principles of Chemical Oceanography. Preq.‘ CH 107 or equivalent. 3(3 0) F.
MEA 593 Special Topics. Preq: CI. 1 3 ES.
ADVANCED COURSES: ATMOSPHERIC SCIENCE (METEOROLOGY)
MEA 311 Physical Climatology. Preqs: PY 205, 211 or 221; Coreq: MA 241. or 231.3(3 0). F. Physical basis for weather and climates on earth, approached from the principlesof physical climatology. Solar energy incident to. and modified by. the atmosphere; terres-trial radiation; transports of heat and water substance; heat balances and imbalances.Consequences to distributions of temperature, mass, motions, and weather. DAVIS
MEA 312 Physical Meteorology. Preqs: PY205 or 211 or 221, Coreq;MA 241, PY208 orPY212. 3(3 0) S. Principles and concepts for understanding the atmosphere and variousmeteorological phenomena taking place in it such as dew, frost, fog. clouds, precipitationand vertical motions. thunderstorms, tornadoes, and hurricanes. These phenomena areexplained using the basic principles of thermodynamics, statics. and buoyancy.SAXENA
MEA 313 Meteorology Laboratory 1. Preq: MA 141 or 131. Coreq: PY205 or 211 or 221.1(0—3) F. Supplements material in MEA 311: Surface data and analysis techniques. instru-mentation, global energy budgets and transports. climatological distribution of weathervariables. the structure and evolution of the mid latitude cyclone. RIORDAN
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MEA 314 Meteorological Laboratory II. Preq: MA 141 or 131; Coreq: PY205 or 211 or221. 1(0 3) S. Supplements material in MBA 312: Meteorological fields, variation oftemperature with height, measurement and calculation of water-vapor, cloud processes,thermodynamics applied to stability and thunderstorms. WATSON
MEA 405 Climatological Data Analysis. Preq:MEA 311 and ST361. 3(3—0) S. Probabil—ity and statistics applied to climatology and meteorology. Discrete and continuous probabil-ity distributions of meteorological variables examined. Regression analysis applied toweather forecasting. Forecast verification. Smoothing and filtering processes. Introduction to time series analysis. Elementary decision theory. DAVIS
MEA 412 Atmospheric Physics. Preqs: MA 242, PY208 orequiz‘alent. 3(3-0) S. Physicaland analytical descriptions of atmospheric aerosols, clouds fogs, and precipitation pro-cesses; size distribution and sources of atmospheric aerosols; impact of aerosols on visibilityand climate; microstructure of warm and cold clouds and their interaction with solar andterrestrial radiation; collision-coalescence and ice phase mechanisms of precipitation for-mation; atmospheric electricity; planned and inadvertent weather modification; weatherradar; atmospheric optics. SAXENA
MEA 421 Atmospheric Dynamics I. Preqs: MA 242, PY208, MEA 311, 312, 313, 314.4(3-2) F. Atmospheric thermodynamics: composition of air; applications of elementarykinetic theory and principles of energy and mass conservation; phase change of water.Principles of atmospheric statics: altimetry, static stability. Meteorological applications offluid kinematics: applications of vector analysis; relationships among streamlines, trajec-tories, and streak lines; Lagrangian and Eulerian perspectives; linear properties of atmospheric motion fields. LIN, RIORDAN
MEA 422 Atmospheric Dynamics II. Preqs: MEA 421. 4(3—2) S. Atmospheric dynam-ics: review of Newton's laws of motion; application to fluids; forces in the atmosphere, thevector equation of motion on a rotating earth; component equations in spherical coordinates; scale analysis and simplifications; vorticity; pressure coordinates; geostrophic,gradient, cyclostrophic, and inertial winds: vertical shear of the wind (thermal wind); theplanetary boundary layer: introduction to dynamics of waves. LIN, RIORDAN
MEA 443 Weather Analysis and Forecasting I. Preqs: MEA 421. 3(1 6) F. Time andspace distributions of cloud and weather systems. Sounding analysis with application tomoisture distribution and aircraft icing; sounding modification processing. Vertical structure of fronts, tropopause, and jet streams; clear air turbulence. Three dimensional struc-ture and evolution of pressure systems. Analysis of the wind field; calculation of kinematicproperties. BUSINGER, WATSON
MEA 444 Weather Analysis and Forecasting II. Preq: MEA 443. 3(1 6) S. Introductionto statistical forcasting methods; applications to local forecast studies. Three dimensionalstructure of weather systems as revealed by isentropic analysis; applications to forecastingclouds and precipitation. Applications of quasi geostrophic theory to understanding andforecasting cyclone motion and development; application to forecasting clouds and precipi-tation, severe weather analysis and forecasting. Numerical weather prediction.BUSINGER. WATSON
MEA 455 Micrometeorology. Preq: MEA 422 or MAE 308. 3(3 0) F. Energy budgetnear the earth's surface; soil temperatures and heat transfer: air temperature, humidity,and wind distribution in the planetary boundary layer; fundamentals of viscous flows andturbulence; semiempirical theories of turbulence; exchanges ofmomentum, heat and mois-ture in the atmospheric surface layer; air modification due to changes in surface properties;agricultural and forest micrometeorology. ARYA, RAMAN
MEA (CE) 456 Air Quality. Preqs: MEA 411; or CE 384; or 280 plus CE 382. 3(3-0).Introduction to air quality engineering and meterology. Air quality management, airquality meterology, atmospheric emissions and dispersion modeling, and control technology principles. ARYA
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MEA 493C Special Topics in Atmospheric Science. Preq: Consent of department. I 0'ES. Experiment, individualized study, or research in topics ofstudent’s interest which arenot covered conveniently in the scheduled courses.
Selected 500-Level Courses Open To Advanced Undergraduates
MEA 512 Satellite Meteorology. Preq; MA 242; Coreq.‘ MEA 443. 3(3 0) Alt. S.
MEA 516 Atmospheric Chemistry. Preqs: CH 105. MA 241.
MEA 524 Dynamic Meteorology. Preq: MEA 422 or equivalent. 3(3 0) F.
MEA 526 Air-Sea Interaction. Prtq: MEA 422 or MEA 560 or CI. 3(3 0) All. S.
MEA 527 Planetary Boundary Layer. Preq: MEA 455 or MEA 526 or C1. 3(3—0) Alt.F.S.
MEA 528 Coastal Meterology. Preq: MEA 455. 3(3 0).
MEA 555 Meteorology of the Biosphere. Preqs.’ PY205 or 211; CH 103 or 107; MA 141or 131. 3(J (I) F.
MEA 556 Air Pollution Meteorology. Prcqs: MAE .308 07‘455 or 501 orequit'alent. 3(3—0)S.
MEA 557 Advanced Cloud and Precipitation Physics. Preq: MEA 421 or MEA 412.o’(.x’ 0) All F.
MEA 558 Atmospheric Aerosols. Preqs: CHIOJ or 107 and P1'205 0r211; Coreq: MEA412. 3(5’ 0)Alt. S.
MEA 593 Special Topics. Prcq: CI. 1 6 F.S,Sum.

MILITARY SCIENCE (ARMY ROTC)
MS 101 Introduction to ROTC and the Army. Enrollment limited to freshman andsophomore students only. 1(1 1) ES. The mission and organization of the U.S. Army and anintroduction to ROTC. Advantages, opportunities and benefits of becoming an officer in theArmy. Role of the U.S. Army in current events.
MS 106 Map Reading. Enrollment limited tofreshman and sophomore students only.[(1 I) S. Basic map reading techniques: determination of present location through the useof intersection and resection procedures: information for outdoor activities. ranging fromcompetitive orienteering to occasional backpacking.
MS 201 Basic Military Leadership. Preqs: MS 101 and 106. 2(2-1) F. Basic instructionand practical work in the fields of leadership and management. Emphasis is on theelemental supervisor, subordinate relationships in a formal organization. Drill and physical conditioning are incorporated into training events. Students will be issued uniforms andexpected to comply with US. Army appearance standards.
MS 202 Basic Small Unit Tactics. Preqs: MS 101 and MS 106. 2(2 1) S. Principles ofsmall unit (squad level) tactics and their application. Emphasis on basic individual skillsand knowledge required to lead squad size organizations. Student leadership laboratorysessions apply tactical principles.
MS 301 Military Leadership and Training Management. Preq: Advanced coursecadets. 3(3-2) F'. Organizational leadership and processes in the Army; leadership activitiesand key management functions. Management and conduct of group training activities.
MS 302 Intermediate Small Unit Tactics. Preq: Advanced course cadets. 3(3—2) S.Planning, organizing and executing military operations at the squad and platoon level.Focus on the leader’s actions, map reading and navigation.
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MS 401 Military Law and Advanced Tactics. Preq: MS 301, MS 302. 3(3-2) F. The roleof militaryjustice in the Army and its impact on asoldier’s actions in the military, civilian,and international communities are examined. Doctrines and philosophies which dictate theemployment of platoon and company size forces, and the role of discipline in developing aneffective unit are studied.
MS 402 Military Ethics and Professional Development. Preqs: MS 301, MS 302. 3(3 2)S. Ethics and professionalism of the officer corps. Responsibilities of small unit leaders andtechniques for managing people and material. The social aspect of military life.
MUSIC
MUS 100 Instrumental Music. Student may receive creditfor only one section ofMUS100 per semester. Preq: Satisfactorily passing audition. 1(0 4) ES. The performance andstudy of the best in instrumental music. Assignments to various instrumental organizationsmade according to instrument played and individual interests and abilities.
MUS 101 Beginning Class Piano I. 1(0 1) ES. Introductory course for students with noprevious piano experience. Music notation, chord formation, keyboard techniques, andensemble playing. Reading and playing developed through folk, popular, and classicalrepertoire. LYNCH
MUS 102 Beginning Class Piano II. Preqs: MUS 101 or equivalent and consent ofinstructor. 7(0-1) F,S. A continuation of MUS 101. Further development through the studyof more advanced repertoire. LYNCH
MUS 110 Choral Music. Preq: Satisfactorily passing audition. 1(0-4) F,S. Study andperformance of choral music by participation in Varsity Men’s Glee Club (male chorus),University Choir (mixed chorus), New Horizons Choir (mixed chorus), UniversityCommunity Chorus (mixed chorus emphasizing large scale works), or Chamber Singers.
MUS 120 Rudiments of Music. 3(3-0) F. Students with limited musical experience learnto read and notate music as well as sing and play a variety of melodies on the piano withsimple chordal accompaniment. Repertoire includes music from classical, folk, and popular traditions. VOGEL
MUS 150 Vocal Techniques. 1(0 2) ES. Development and practice of vocal techniquessuitable to solo and ensemble singing in a variety of musical styles, both historical andcontemporary. WARD
MUS 200 Understanding Music. 3(3-0) F,S. Understanding our musical heritage. Eva-luation of music in terms of its content, form, stylistic period, and the elements of melody,harmony, rhythm, and tone color.
MUS 201 Introduction to Music Literature 1. 3(3-0) F. Survey of Western art musicfrom antiquity to end of eighteenth century. Includes examination of the art of musicthrough discourses of philosophy (aesthetics) and anthropology (ethnomusicology). Corerequirement for music minor. KRAMER
MUS 202 Introduction to Music Literature II. 3(3 0) S. Survey of Western art musicfrom end of eighteenth century through end of twentieth century. Includes examination ofcontemporary popular genres and impact of media and technology on music production andconsumption. Core requirement for music minor.
MUS 210 A Survey of Music in America. 3(3 0) S. Alt. yrs. A historical survey ofmusicin America with emphasis on the major influences which have contributed to the musicalliterature, investigation of forms and styles and of the roles they have played in thedevelopment of various musical traditions. HAMMOND
MUS 215 Music of the 17th and 18th Centuries. 3(3-0) Alt. yrs. Traces and describesthe evolution of European music from 1600 to 1800, with particular emphasis on characteristics of form and style as they apply to music of specific periods. Social, political, andcultural influences are highlighted, representative examples are discussed as well as majorcomposers of each style and period. WARD
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MUS 220 Music of 19th Century Europe. 3(3 0) 8. All. yrs. A survey of 19th centuryEuropean music, including analysis of its texts, forms and composers, and its relations toother art forms of the period. STURGIS
MUS 230 Introduction to Music Drama. .30 0) F, Alt. yrs. Surveys of varieties of lyricstage works from opera to musical comedy. Historical references, performance practicesand musical analysis are emphasized, Designed for the studentwho has little or no technicalknowledge of music. WARD
MUS 260 History of Jazz. 3(3 0) Alt. yrs. History ofjazz and the contributions of majorartists. Emphasis of the various styles that have contributed to this American art form.Investigation of structural forms in the jazz idiom. HAMMOND
MUS 300 Chamber Music Performance. Preq: Satisfactorz’ly passing audition. 1(0 4)ES. Performance of chamber music. Emphasis on chamber literature from the sixteenththrough the twentieth centuries written for a wide variety of combinations ranging fromstring quartets to pieces written for specific instruments and voices. VOGEL
MUS 301 Basic Music Theory 1. Preq: Ability to read music. 3(3-0) F,S. Introductorycourse for students with no academic musical background. Basic elements of music taughthistorically through exercises in notation, ear training, written harmony. formal analysis.Application through a study of selected compositions from the musical literature andthrough the creation of an original composition written by each student. VOGEL
MUS 302 Basic Music Theory II. Preqs: MUS 301, CI. 3(3 0) F,S. Second course inmusic theory. Musical analysis of representative works. Further study ofchordal functionsand orchestration technics through written exercises. Compositions written by students.VOGEL
MUS 305 Music Composition. Prcqs: MUS 301. MUS 302. 3(3 0) F,S. Study and creationof musical works. Emphasis on writing original music and works imitative of conventionaland contemporary musical styles. WASCHKA
MUS 320 Music of the 20th Century. 3(3-0) F. A study of representative music from1900 to the present. Emphasis is upon the composers, their music, and composition techniques. Traditional, atonal, serial. aleatory. and electronic music are examined.PETTERS
MUS 340 The Symphony Orchestra and Its Music. Preq: any ZOO-level music course.3(3 0) FA It. Yrs. Development of the symphony orchestra as a performing medium throughstudy of significant works composed during the 18th, 19th, and 20th centuries. Emphasis oncontemporary role of conductor. PETTERS
MUS 495 Special Topics in Music. F,S. New or special subjectmatter not covered byexisting music courses.
MUS 498 Independent Study in Music. Preq: Departmental approval required. 1 3.Directed independent study of selected topics for students with specialized interests inmusic and/0r advanced musical ability. Credit and content determined by faculty memberin consultation with Director of Music.

NUCLEAR ENGINEERING
NE 201 Introduction to Nuclear Engineering. Preqs: MA 24]. FY 205. 2(2-0) F. Anintroduction to the concepts, systems and application of nuclear processes. Topics includeradioactivity, fission, fusion, reactor concepts, biological effects of radiation, nuclear pro-pulsion, and radioactive waste disposal. Designed to give students a broad perspective ofnuclear engineering and an introduction to fundamentals and applications of nuclearenergy.
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NE 202 Fundamentals of Nuclear Energy. Preq: PYZOb. 4(3 2) S. An introduction tonuclear energy. Topics include radiation detection, interaction of radiation, radioactivity,nuclear reactions, fission, fusion, radiation safety, and nuclear reactors. The laboratorystresses measurement of nuclear radiation. HANKINS
NE 301 Fundamentals of Nuclear Engineering. Preqs: MA 301 and a Corbetterin NE202. 4(3-2) F. Topics include neutron physics, reactor theory, and reactor operation.Emphasis on basic principles underlying the design and operation of nuclear systems,facilities and applications. Laboratory sessions include the various techniques of radiationdetection and measurement, reactor nuclear instrumentation, and reactor measurements.HANKINS, GILLIGAN
NE 302 Nuclear Reactor Energy Conversion. Preqs: MAE 30], CSC 112 and a C orbetter in NE301. 4(3—2) S. An introduction to the concepts and principles of heat generationand removal in reactor systems. Topics include power cycles, reactor heat sources, analyticand numerical solutions to heat conduction problems in reactor fuel elements and singlephase convection heat transfer in rod bundles. A laboratory in the basics of heat transfer isincluded. DOSTER
NE 401 Reactor Analysis and Design. Preq.‘ Cor better in NE301; Coreq: MA 401.14.} 2)S. Elements of nuclear reactor theory and reactor operation, including neutron slowingdown and diffusion, Fermi age theory, multigroup concepts, criticality of homogenous andheterogenous reactors, and reactor dynamics. Observation and measurement of reactorbehavior and correlation with theory. GILLIGAN. VERGHESE
NE 402 Reactor Engineering. Preq: NE .302, MA 401. 4(3 2) E. An introduction to theneutronic and thermal-hydraulic analysis of nuclear power systems. Topics include singleand two phase flow, boiling heat transfer, modeling of fluid systems; reactor radiationsources, radiation interactions, radiation attenuation, and shielding. Representative designcalculations are performed. DOSTER, GILLIGAN
NE 403 Nuclear Engineering Design Projects. Preq.’ NE 401, NE .402. 3(2~3) S. Stu-dent projects in design of practical nuclear engineering systems. Preliminary designs aredeveloped by teams with advice by faculty as needed, and reports are presented in oral andwritten form. Current and future systems are emphasized, and use of computers isencouraged.
NE 404 Radiological, Reactor, and Environmental Safety. Preq: NE301 077,19. 3(3 0)F. A basic course in health physics and the environmental aspects of nuclear powergeneration. Topics include: biological effects of radiation, radiation shielding dose rateevaluation, radiation monitoring, and radiological safety; reactor effluents and radioactivewaste disposal; regulations governing radiation exposure and the release of radioactivityinto the environment; environmental impact of nuclear power plants. MANI, DUDZIAK
NE 405 Reactor Systems. Preq: NE 401; Coreq: NE 402. 3(3 0) F. Nuclear power plantsystems: design criteria, design parameters, and economics. Topics covered include: PWR,BWR, core design, primary loops, auxiliary and emergency systems; containment, reactorcontrol and protection systems, accident and transient behaviors. TURINSKY
NE (MAT) 409 Nuclear Materials. Preq: MATZOI. 2(2-0) S. Materials used in nuclearreactors—pertinent factors in selection and utilization of the materials, and the effects ofradiation on their physical, chemical and mechanical properties. MURTY
NE 412 Nuclear Fuel Cycles. Freq: NE 401. 3(3—0) S. Processing of nuclear fuel withdescription of mining, milling, conversion, enrichment, fabrication, irradation, shipping,reprocessing, and waste disposal. Fuel cycle economics and fuel cost calculation. ln-coreand out-of—core nuclear fuel management, engineering concepts, and methodology.TURINSKY, VERGHESE
NE 414 Nuclear Power Plant Instrumentation. Preqs: NEstudents: ECE .331. .}(.;’-0) F.Instrumentation required for control and safety of a nuclear power plant. The dynamicbehavior of a nuclear plant developed so that the characteristics required of the instrumen—tation may be stated. Methods of combining the various measured parameters, (eg. neutron
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flux, coolant flow, coolant pressure, temperature) to achieve safe operation. Protectionagainst loss of power, lightning, and other common mode failures. MAYO
NE 419 Introduction to Nuclear Engineering. Preqs: PYZOQ or PY208; Not open tomajors in Nuchar Engineering. 3(3 0) ES. Electrical power generation from nuclearfission, fundamental aspects of fission chain reaction, and reactor design. Reactor types,their static and dynamic characteristics and instrumentation. Reactor operation andsafety. Nuclear fusion and fusion reactor development.
NE 491 Special Topics in Nuclear Engineering. Preq: CI. Variable credit. 1-4.Detailed coverage of special topics.
Selected 500-Le1vel Courses Open To Advanced Undergraduates
NE 508 Radiation Safety. Preq: NE 401 or NE 520. 3(2 3) S.
NE 520 Radiation and Reactor Fundamentals. Preqs: MA 401and NE 401 or equit'al(711‘. 2(3 0) F.
NE 521 Nuclear Laboratory Fundamentals. Preqs: MA 401 and NE401 or equivalent.2(1 3) F.
NE 522 Reactor Dynamics and Control. Preq: NE 401 or NE 520. 3(3 0) S.
NE 523 Reactor Analysis. Preqs: NE 401 or NE 520. 3(3 0) F.
NE 524 Reactor Heat Transfer. Preq: NE 402 and NE 401 or NE 520. 3(3 0) S.
NE (MAT) 525 Nuclear Materials. Preqs: NE 409 0r MATZOJ. CI. 3(3 0) F.
NE 526 Radioisotopes Measurement Applications. Preq: NE 401 or 520. 3(3 0) S.
NE 527 Nuclear Engineering Analysis. Preqs: NE 401 Dr NE 520. 3(3 0) F.
NE 528 Principles of Fusion Reactors. Preq: NE 401 0r NE 520. 3(3 0) S.
NE 580 Plasma Generation and Diagnostics Laboratory. Preq: NE 528 or P '508 orP1'509. 3(3-3) F. Alt. yrs.
NE 581 Fusion Energy Engineering. Preq: NE 528. (3-0) F. Alt. yrs.
NE 591, 592 Special Topics in Nuclear Engineering I, II. Preq: CI. 3(3—0) F.S.
NAVAL SCIENCE (NAVY ROTC)
NS 100 Midshipman 4/C Naval Science Laboratory. 0(0 1) ES. Military drill, cour-tesies and honors, elements of unit leadership, physical fitness and professional develop-ment of the prospective Naval Marine Corps Officer. Required of Midshipmen 4 C.
NS 110 An Introduction to Naval Science. 2(2-0) F. Fundamental orientation to theNaval Service emphasizing the mission, organization, regulations, customs and traditions,broad warfare components of Navy and the major challenges facing today’s Navy andMarine Officers.
NS 120 Naval Ships Engineering Systems. 3(3-0). Introduction to the types, structureand purpose of naval ships. Survey of naval engineering systems with emphasis on marinepropulsion and control systems, supporting auxiliary subsystems, ship design and stabilityand damage control procedures.
NS 200 Midshipman 3/C Naval Science Laboratory. 0(0-1) F,S. Continuation of NS100. Required of Midshipmen 3/C.
NS 220 Naval Weapons Systems. 3(3-0). Theory and principles of operation of navalweapons systems emphasizing types of weapons and fire control systems, capabilities andlimitations, theory of target acquisition, identification and tracking, trajectory principles,and basics of naval ordinance.
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NS 300 Midshipman 2/C Naval Science Laboratory. Preq:Juniorstanding. 0(0 1)F,S.Continuation of NS 200. Required of Midshipmen C.
NS 310 Navigation. 4(3-2) F. A comprehensive study of the theory, principles andprocedures ofship navigation, movements and employment. Course includes mathematicalanalysis, spherical triangulations and practical work involving sight reduction. sextant,publications and report logs.
NS 320 Naval Operations. Preq: Junior standing. 4(3—2) S. Components of general navaloperations, including concepts and application of tactical formations and dispositions,relative motion, maneuvering board and tactical plots, rules of the road and navalcommunications.
NS 330 Evolution of Warfare. Preq.‘ Junior Standing. 3(3 0). A survey of the evolution ofwarfare through the study of selected campaigns and classic battles with special emphasison the principles of war, the military impact of leadership, and the evolution of tactics,weapons, and weaponry.
NS 400 Midshipman 1/C Naval Science Laboratory. Preq: Seniorstanding. 0(0—1)F,S.Continuation of NS 300. Required of Midshipmen l C.
NS 410 Naval Leadership and Management I. Preq:Juni0rstanding. 1(1 0) F. Organizational principles, management theory and leadership styles as they apply in the Navy andDepartment of Military Defense.
NS 420 Naval Leadership and Management II. Preq: Senior standing. [(1 0) S. Skillsand abilities needed for competence as a commissioned officer in the area of humanresources management, naval personnel management, material management, and theadministration of discipline.
NS 430 Amphibious Warfare. Preq.‘ Senior standing. 3(3 0) S. Alt. yrs. A survey of theprojection of sea power ashore with special emphasis on the evolution of and innovation inamphibious warfare in the 20th Century through the study of historical amphibious land-ings and campaigns.
NUTRITION
NTR (ANS, FS) 301 Introduction to Modern Nutrition. Preq: Sophomore standing.Food science majors may use as afree elective only. 3(3 0) F,S. Functions, dietary sourcesand deficiencies of essential nutrients in humans; a balanced diet; role ofnutrients in heartdisease, cancer, hypertension, osteoporosis; weight control and eating disorders; vegetarianism; food safety; dietary supplements; government regulation of food supply; foodquackery. ASH
NTR (ANS, PO) 415 Comparative Nutrition. Preq: CH 220 or both 221 and 223. 3(3 0)F. (See Animal Science or Poultry Science.)
NTR (ANS) 419 Human Nutrition in Health and Disease. Preqs.‘ BCHA51, NTR415 orFS 400. 3(3-0) F. Current concepts and physiological bases of the roles of nutrition in themaintenance of health during the different stages in the life cycle and in the prevention andtherapy of specific disease states in humans. ASH
NTR 490 Nutrition Seminar. Preq: Senior standing. 1(1 0) S. Reviews, analyses anddiscussions of selected problems of current interest in the field of nutrition and alliedsciences. Each student will be required to make at least two oral presentations on subjects oftheir choosing. Classes will consist of student presentations and outside speakers.
NTR 492 External Learning Experience. Preq: Sophomore standing. 1-6 F, S. A learn—ing experience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer, the departmental teaching coordinator and the academic dean priorto the experience.
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NTR 493 Special Problems in Nutrition. Preq: Sophomore standing. 1 6F,S. A learningexperience in agriculture and life sciences within an academic framework that utilizescampus facilities and resources. Contact and arrangements with prospective employersmust be initiated by student and approved by a faculty adviser, the prospective employer,the departmental teaching coordinator and the academic dean prior to the experience.
NTR 495 Special Topics in Nutrition. 1 J F.S.Sunz. Offered as needed to present mate-rials not normally available in regular course offerings or for offering of new courses on atrial basis.
Selected 500-Level Courses Open To Advanced Undergraduates
NTR (ANS) 516 Animal Nutrition Research Methods. Preq: BCH 451 or NTR (ANS).415 or NTR (ANS) 1.19 or FS 400. I~4(() a) S.
NTR (FS) 530 Human Nutrition. Preq.‘ F3400 0r NTR .415 0r419;BCH1;51. 3(3-0). Alt.S.
NTR (ANS) 540 Ruminant Physiology and Metabolism. Preqs.: BCH 45] or 551. Z0.43]. 3(0’ 0) F. EI'UI yrs.
NTR 590 Topical Problems in Nutrition. Preq.‘ Grad. or senior standing. I 6 F.S.
OPERATIONS RESEARCH
Selected 500-Level Courses Open To Advanced Undergraduates
OR 501 Introduction to Operations Research. Preqs: MA 421 or STAZI 0rST371 andSTJTJ. fly} 0) F,S.
OR (IE, MA) 505 Linear Programming. Preq: MA 405. 3(3 0) ES.
OR 506 Algorithmic Methods in Nonlinear Programming. Preqs: MA 301. MA 405.knowledge of computer language, such a FORTRAN or PLI. 3(3—0) F.
OR (IE) 509 Dynamic Programming. Preqs: MA 405. ST 421. 3(3 0) S.
OR (CHE) 527 Optimization of Engineering Processes. Preqs: CHE 451 or OR 501.FORTRAN programming. 3(3-0) F.
OR (E, MA) 531 Dynamical Systems and Multivariable Control. Preqs: MA 301, 405or equivalent. 3(3 0) F.
OR (IE) 561 Queues and Stochastic Service Systems. Preq: MA .421. 3(3 0) F.
OR (CSC. CSE. ECE, IE) 562 Computer Simulation Techniques. Preq: ST 516 and ascientific programminglanguage. 3(3-0) F.
OR (CSC, MA) 585 Graph Theory. Preq: MA 231 or 405. 3(3-0) F.
OR 591 Special Topics in Operations Research. Preq: CI. 1-3 F,S,Sum.
PUBLIC ADMINISTRATION
(Also see PS Political Science.)
Selected 500-Level Courses Open To Advanced Undergraduates
PA 511 Public Administration. Preqs: Advanced undergrad. standing including 12hours of political science, grad. standing or PBS status. 3(3—0) F.S,Sum.
PA 520 Environmental Policy. Preq:Adivanced undergrad. standing including 12 hoursof political science, grad. standing or PBS status. 3(3 0). F.
PA 573 Computer Applications in Public Administration. Preq: ST 507; CSC 462 orPS 371.3(1-6lF.
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PA 574 Data Management in Public Administration. Preqs: PS 474 or PA 573 andprevious coursework or experience in public administration. 3(3-0) S.
PA 598 Special Topics in Public Administration. Preq:Advanced undergrad. standingincluding 12 hours in political science, grad. standing or PBS status. 1 6 F,S,Sum.
PHYSICAL EDUCATION
PE 100 Health and Physical Fitness. 1(0-2) F,S,Sum. Benefits of a physical fitnesstraining program; training principles, training guidelines, fitness components and misconceptions, nutrition, weight control, stress management, and contemporary healthissues.
ACTIVITY COURSESThe following activity courses may be used to fulfill the University physical educationrequirements. Elective theory courses that do not constitute credit toward meeting physicaleducation requirements are listed below following PE 275.
PE 112 Beginning Swimming. 1(0-2) F,S,Sum. Swimming skills for the non swimmerthat are essential for survival in the water.
PE 113 Advanced Beginning Swimming. Preq: PE 112 or equivalent skills. 1(0-2)F,S,Sum. Continuation of Beginning Swimming: development of basic strokes, learningnew strokes, and survival skills.
PE 116 Soccer. 1(0 2) ES. Soccer with emphasis on skills development, playing strategies, and rules of the game.
PE 117 Gymnastics. 1(0-2) F,S. Fundamentals of gymnastics for men and women. Floorexercise, vaulting, parallel and uneven bars, horse, pommel, and spotting.
PE 118 Restricted Activity 1. Preq.‘ Documentation ofmedical restriction. 1(0 2) F'. Forstudents who have physical and medical problems and cannot take the regular physicaleducation classes. A course of study is designed in which individual needs and limitationsare accommodated.
PE 119 Restricted Activity II. Preq: Documentation of medical restriction. 1(0 2) S.Follows PE 118 for students who require adapted physical activities due to medical andphysical limitations.
PE 220 Water Aerobics. Preq.’ PE 112. Individual under medical care must have priorapprovalfrom physician before registeringfor the course. 1(0-2) F,S, Sum. An individuallypaced water exercise program designed to increase cardiovascular endurance, muscularstrength, muscular endurance, and flexibility. Conducted in waist to chest deep water.
PE 221 Intermediate Swimming. Preq: PE 112 or equivalent skill. 1(0 2) F,S.Sum.Techniques for the front crawl, back crawl, elementary backstroke, breaststroke, andsidestroke, cardiovascular fitness and endurance, water safety techniques.
PE 222 Water Polo. Preq: PE 22] or equivalent skills. 1(0 2) ES. Fundamental skills ofwater polo.
PE 223 Lifeguard Training. Preq: PE 221 or equivalent skills. 1(0 2) F',S. Advancedtechniques of Lifeguard Training with American Red Cross certification upon completionof course requirements. Optional fee assessed for certification.
PE 224 Water Safety Instructor. Preq.’ Current certification in Lifeguard Training orEmergency Water Safety. 1(0-2) ES. Designed to qualify students for a Red Cross WaterSafety Instructor’s rating. Optional fee assessed for certification.
PE 226 Skin and Scuba Diving 1. Preq: PE 221 or equivalent skills. 2(() 2) F,S,Sum.Basic theory and skills related to skin and scuba diving. Emphasis on equipment, divingmaladies, safety and physical conditioning for diving. Additional fee assessed for theopen water experience and certification.
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PE 227 Scuba Diving II. Preq: PE 226 or basic scuba diving ceflification. 2(0 2) F,S.Scuba skills development, first aid, CPR and open-water rescues.
PE 228 Springboard Diving. Preq: PE 11.} or equivalent skills. 1(0-2) RS. Individualdevelopment of the basic skills of one meter and three meter springboard diving.
PE 229 Swim Conditioning. Preq: PE 1 13 or equivalent skills. 1(0-2) F,S,Sum. Improve-ment of cardiovascular fitness through various aquatic training techniques.
PE 231 Body Conditioning and Aerobics. 1(0 2) F,S.Sum. Instruction in exercise pres—cription, safety precautions during exercise and proper exercise technique.
PE 233 Clogging. [(0 2) F.S. Study of traditional and precision clog dancing withemphasis on fundamental skills. combinations and clogging routines.
PE 234 Country and Square Dance. 1(0-2) F.S. Mountain Square Dance. WesternSquare Dance. and American Country Dances.
PE 235 Karate. 1((12) RS. Traditional (Shotokan) Karate. instruction in basic techniques (kihon) of attacking. blocking, and counterattacking, sparring(kumite). and formaldrills (kata). Karate uniform required.
PE 236 Track and Field. 1(() 2) RS. Develops knowledge and appreciation of. and skillin track and field events.
PE 237 Weight Training. 1(0-2) F.S.Sum. Provides essential knowledge of the princi-ples of muscular strength development and an opportunity to acquire skill in a variety ofprogressive resistance exercises.
PE 238 Wrestling. 1(0 2) F,S. Wrestling skills. safety considerations. and conditioningfactors necessary for moderate competition in a combative sport beginning skills throughmore advanced techniques.
PE 239 Triathlon Swim—Bike—Run. Preq: PE 221 or equivalent skill and PE 100. 1(0—2)F.S. Techniques and training that maximize fitness gains and minimize injuries. Bicyclesand ANSI approved helmets need to be provided by the students.
PE 240 Social Dance. 1(0-2) F'.S.Sum. Basic steps and fundamentals of leading andfollowing in the Fox Trot. Waltz, Cha-Cha. Shag. and one other current popular danceform.
PE 241 Angling. 1(0 2) ES. Introduction to a variety of casting systems (spinning,bait—casting, fly-casting) and an understanding of inland fishing relatingto North Carolinawaters. Includes tackle and bait selection. North Carolina laws and regulations, speciesidentification and opportunities for field trips. Fee assessed for North Carolina fishinglicense.
PE 242 Badminton. 1(0 2) F,S.Sum. Skills development. strategies and rules of singlesand doubles play.
PE 243 Bowling. [(0-2) F,S.Sum. Instruction in ball selection, grip. stance, approach.delivery. bowling etiquette, safety precautions. rules. scoring, terminology. and generaltheory of spare coverage. Additional fee assessed.
PE 244 Fencing. 1(0 2) RS. Development of offensive and defensive skills; emphasis onrules. courtesy, and strategy of bouting.
PE 245 Golf. 1(0-2) F',S,Sum. Fundamentals of golf: grip, stance, swing skills. Use ofvarious clubs. Rules and etiquette of play.
PE 246 Handball. 1(0 2) ES. Skills development, rules and strategies for singles anddoubles play.
PE 247 Roller Skating. 1(0-2) F. S. The fundamental and intermediate skills of skating:starting, turning, stopping. Emphasis on balance and coordination with speed work.
PE 248 Squash. 1(0-2) F,S. Skill development and strategies of play. Equipment selec-tion, safety, history. and rules.
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PE 249 Tennis I. 1(0 :2) F,S,Sum. Basic tennis skills of grips, footwork, groundstrokes,service. Rules and basic strategy for singles play. Introduction to volleys, lobs, overheads,and doubles.
PE 250 Tennis II. Preq: PE249 or equivalent skills. 1(0-2) F,S. Review of tennis skills andrefinement of grips, footwork, groundstrokes, service, rules, and basic strategies ofsinglesand doubles. Emphasis on volleys, lobs, overheads, supplemental shots, active drills, andplaying situations.
PE 251 Target Archery. 1(0 :2) F,S,Sum. Shooting fundamentals. Safety, selection, andcare of equipment.
PE 252 Downhill Skiing. 1(0-2) S. Fundamentals, safety, equipment selection and care,straight runs, turns, and slalom. Offered in January (semester break) at a ski site selectedby the Department. with organizational meeting and three class meetings on campus priorto the trip. University preregistration unnecessary. Additional fee assessed.
PE 253 Orienteering. 1(0-2) F.S. Navigating on foot defined point to defined point, withuse of map and compass in the shortest possible time.
PE 254 Beginning Equitation. 1(0 2) F,S. Hunt seat equitation, care of horse and tack,and control skills at the walk, trot and canter. Meets off campus once a week. Additional feeassessed.
PE 255 Canoe Tripping. Preq: PE 112 or equivalent skills. 1(0-2) F,S. Instruction andexperience in flat water canoe tripping skills emphasizing paddling skills, river traveltechniques, safety, minimal impact camping techniques and proper equipment selection.Plan and participate in two required weekend field trips. Optional fee assessed forcertification.
PE 256 Racquetball. 1(0—2) F,S,Sum. Skills development, strategies and rules ofsinglesand doubles play.
PE 257 Backpacking. 1(0 2) F,S. Designed for students with little or no backpackingexperience. Safe and environmentally—sound camping practices. Equipment/clothing, firstaid and safety management agencies, land navigation, and trip planning. Two weekendfield trips required.
PE 258 Basic Rock Climbing. 1(0—2) F,S.Sum. Instruction and directexperience for thebeginning rock climber. Emphasis is on safe rope systems for belaying and basic movementon rock.
PE 259 Intermediate Rock Climbing. Preq.‘ PE 258 or equivalent skills. 1(0 2) ES.Development of intermediate rock climbing skills, including partner and self rescue. leadclimbing, training systems and field trip opportunities. Additional fee assessed.
PE 260 Intermediate Equitation. Preq: Beginning Equitation or equivalent. 1(0 2) F, S.Advanced techniques, theories and performance in equitation. Additional fee assessed.
PE 261 Basketball. 1(0-2) F,S. Skill development. Offensive and defensive systems ofteam play. History and rules of the sport.
PE 262 Introduction to Whitewater Canoeing. Preq: PE 255 or equivalent; ability topass swim test. 1(0—2) F, Sum. Instruction and direct experience in fundamental whitewatercanoeing skills. Basic paddling strokes and maneuvers for use on whitewater, river safety,basic river rescue, equipment selection and care, and environmental ethics. Additional feeassessed.
PE 263 Tap Dance. 1(0-2) F,S. Fundamentals oftap dance. Emphasis on basic rhythmicexercises, traveling steps, and tap routines.
PE 264 Ballet. 1(0 2) ES. Fundamentals of ballet. Emphasis on barre technique, exercises, steps Au Milieu (center work without barre), and steps Allegro.
PE 265 Softball. 1(0-2) F,S,Sum. Basic skills, rules, and strategies for playing softball.
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PE 266 Ultimate Frisbee. 1(0 2) F,S. Emphasis on skill development and competition.Includes flight dynamics, throwing, catching, offensive skills, defensive skills, equipment,and rules of the game.
PE 267 Flag Football. [(0 2) F.S. An introduction to the skills, history, rules and stra-tegy of flag football.
PE 268 Advanced Clogging. Preq: PE 23.} or equivalent. 1(0 2) F,S. Experience inadvanced Appalachian clogging techniques.
PE 269 Volleyball 1. 1(0 2) F,S, Sum. Volleyball fundamentalszsetting, passing, serving,spiking, court movement, and game strategy.
PE 270 Volleyball II. Preq: PE 269 or equivalent. 1(0—2) F.S. Advanced techniques,theories and strategies of volleyball.
PE 271 Varsity Sports. Prcq: hr. ofP.E. credit. I F,S. For students participating in avarsity sport during that sport’s scheduled season.
PE 273 Jazz Dance. [(0 2) RS. Modernjazz styles through instruction in beginningjazzskills and combinations. Reduction of inhibition and development of creativity and freemovement.
PE 274 Modern Dance I. 1(()~2) F.S. Fundamental techniques of movement and dance,theory and history of modern dance as an art form, improvisation and composition, structured dance exercises, and dance combinations.
PE 275 Modern Dance II. Preq: PE 274 (or permission ofinstructor). 1(0 2) ES. Continuation of Modern Dance I. Clarification of design of body in space, dance movementqualities and phrasing, performance of phrases of repertory materials.
PE 276 Whitewater Rafting. Preq: Pass swim test. 1(0-2). Whitewater rafting skills andpractices emphasizing safe river travel, minimal impact river camping techniques, andtrip planning. Additional fee assessed.
ELECTIVE THEORY COURSESThe following courses do not constitute credit toward meeting the University physicaleducation requirements.
PE 201 Coaching Baseball/Softball. 2(2 0) S. Theories, techniques, and strategies ofcoaching baseball/softball.
PE 202 Coaching Basketball. 2(2—0) F. Theories, techniques, and strategies of coachingbasketball.
PE 203 Coaching Football. 2(2 0) F. Theories, techniques, and strategies of coachingfootball.
PE 204 Coaching Golf. 2(2-0) S. Theories, techniques, and strategies of coaching golf.
PE 205 Coaching Soccer. 2(2 0) F. Theories, techniques, and strategies of coachingsoccer.
PE 206 Coaching Swimming and Diving. 2(2-0) S. Theories, techniques and strategiesof coaching swimming and diving.
PE 207 Coaching Tennis. 2(2-0) S. Theories, techniques, and strategies of coachingtennis.
PE 208 Coaching Track & Field/Cross-Country. 2(2-0) S. Theories, techniques, andstrategies of coaching track and field and cross country.
PE 209 Coaching Volleyball. 2(2 0) F. Theories, techniques, and strategies of coachingvolleyball.
PE 210 Coaching Wrestling. 2(2-0) S. Theories, techniques, and strategies of coachingwrestling.
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PE 277 Coaching Concepts. 3(3 0) ES. Theoretical and practical concepts involved incoaching preparation. Practical knowledge necessary in applying these concepts.
PE 278 Principles of Sports Science. 3(3-0) F,S. Basic principles of human anatomy,physiology, and biomechanics and their relationship to athletic coaching.
PE 279 Introduction to Sport Management. 2(2 0) F,S. Philosophies, theories, andtechniques for planning, organizing, and managing scholastic sport programs.
PE 301 Coaching Practicum. Preq: 15 hours ofPE. 1(0 .4) ES. A seven week practicalcoaching experience in a junior high school or high school setting. Specific placement willdepend upon the various playing seasons for the sports involved.
HEALTH STUDIES COURSESThe following courses do not constitute credit toward meeting the University physicaleducation requirements.
PEH 212 Alcohol, Drugs and Tobacco. 2(2—0) F,S. Overview of physiological andpsychosocial aspects of drug use and abuse in modern society. Emphasis placed on practicalapplication of course material to promote healthy lifestyle changes. Trends in drug education prevention/treatment explored.
PEH 213 Human Sexuality. 2(2-0) F,S,Sum. Physiological and psychosocial aspects ofhuman sexuality. Emphasis placed on health—related topics of birth control, pregnancy,childbirth, abortion and sexually-transmitted diseases. Concepts of gender acquisition,sexual values, and sexual morality discussed as related to the promotion of healthy lifestyleswithin contemporary American culture.
PEH 280 Responding to Emergencies. 2(2 0). F,S.Sum. Does not satisfy the physicaleducation requirement. Information necessary to evaluate vital signs and bodily functionsas related to emergency response; training to evaluate and react correctly to most emer»gency situations which might arise, and to perform temporary medical care and thefollow up action as indicated. Optional fee assessed for certification.
PEH 285 Personal Health. 2(2 0) ES. A lecture discussion course with emphasis onpersonal health including mental health, alcoholism, drugs, sexuality, nutrition, familyhealth, diseases, health quackery and health practitioners.
PEH 281 Introduction to Athletic Training. Preq: PE 280. 3(2—3) S. Examines theincidence. causes, prevention and treatment of sports related injuries. Stresses conditioning for sports, injury recognition and evaluation, taping techniques, first-aid care, treatment, and reconditioning.
PEH 286 Nutrition, Exercise and Weight Control. 2(1—2) F,S. A weight control pro—gram that emphasizes knowledge of nutrition, controlled eating habits and exercise. Indi-vidual weight loss prescribed.
PHILOSOPHY
(Also see REL - Religion)
PHI 201 Logic. 3(3 0) F,S,Sum. Introduction to the methods of deductive inference.Concepts of validity and implication defined and applied to statements and arguments.
PHI 205 Problems and Types of Philosophy. 3(3-0). Introduction to selected problemsof enduring philosophical importance, including such topics as the nature of morality,knowledge, human freedom, and the existence of God. Content varies with differentsections.
PHI 250 Practical Reasoning. 3(3-0). Analysis and criticism of both deductive andinductive argument. Deduction validity and soundness in deductive arguments; definitionand the clarification of meaning; disproof by counter example; common fallacies. Inductivearguments: polls and samples; correlations and causal connection. Conceptual and empiri-cal theories and hypotheses. Arguments discussed with a minimum of formalization.
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PHI 275 Ethics. .;’(J 0). An examination of the traditional questions of philosophicalethics: What sort of life is worthy of a human being, and what are the principles of moralconduct? Both classic and contemporary literature will be studied.
PHI 298 Special Topics in Philosophy. 3(3-0). Selected studies in philosophy that do notappear regularly in the curriculum. Topics will be announced for each semester in whichthe course is offered.
PHI 300 Early Western Philosophy. 3(3-0). History of western philosophy ofthe ancientworld and Middle Ages, with special emphasis on Plato and Aristotle.
PHI 301 Modern Western Philosophy. 3(3-0). A critical survey of selected works ofmajor Western philosophers of the 17th and 18th centuries: Descartes, Spinoza, Leibniz,Locke, Berkeley, Hume, and Kant.
PHI 305 Philosophy of Religion. 3L3 0). The existence and nature of God, including suchtopics as traditional proofs of God, skeptical challenges to religious belief, miracles, theproblem of evil, faith and reason, and religious experience.
PHI 306 Philosophy of Art. 3(3—0) S,Sum. Analysis of the concepts and theories encoun-tered in discussion of art in such a way as to illuminate the nature of works of art, estheticexperiences. and art criticism.
PHI 309 Contemporary Political Philosophy. 3(3 0). Current theories about basicconcepts in political philosophy, such as liberty, equality, justice. natural rights, anddemocracy, with special attention to disputes concerning the nature of ajust social order.
PHI 311 Philosophical Issues in Medical Ethics. 3(3-0). Such issues as the morality ofabortion, suicide, and euthanasia; the meaning and function of the concepts of health,illness, and death; psychological intervention; paternalism in medicine; consent and medi-cal experimentation; and the allocation of scarce medical resources. Consideration ofindividual rights and fairness. Emphasis on conceptual clarity and the assessmentof moralprinciples.
PHI 312 Philosophy of Law. 3(3-0) F. Fundamental issues concerning law such as whatmakes something a law or legal system and when legal interference with individual libertyis justified. Each philosophical issue tied to particular legal cases.
PHI 313 Ethical Problems in the Law. 3(3 0). Explores the uses of the legal system,including such topics as the death penalty, plea bargaining. legalizing euthanasia, censorship, Good Samaritan laws, the insanity defense, civil disobedience, and preferentialtreatment.
PHI 314 Issues in Business Ethics. 3(3 0). An analysis and evaluation of major issues inbusiness ethics. Topics include the social responsibility of business; social justice and freeenterprise; the rights and duties of employers, employees, manufacturers, and consumers;duties to the environment, the world‘s poor, future generations, and the victims of pastinjustices; the moral status of the corporation; and the ethics of advertising.
PHI 321 Contemporary Moral Issues. 3(3-0). Philosophical analysis and theory appliedto a broad range of contemporary moral issues, including euthanasia, suicide, capitalpunishment, abortion, war, famine relief. and environmental concerns.
PHI 322 Philosophical Issues in Environmental Ethics. 3(3 0). Arguments and prin-ciples surrounding moral questions about the environment: whether non humans havemoral standing; duties to future generations; policy regarding population, common resources, pollution; preserving biodiversity, forests; property rights; efficiency and equity considerations; decision—making associated with global risk taking, e.g., global warming.
PHI 323 Nuclear Arms: Philosophical Issues. 3(3-0). Alternative theories of rationaldecision making and morality considered in the context of the nuclear arms race.
PHI 325 Theories of Human Nature. 3(3-0). Philosophical and scientific theories ofhuman nature, with special attention to “nature/nurture" controversies. Detailed treat—ment of one of two contemporary issues, such as IQ, sociobiology, gender differences, orabortion, in which the question “what is a human being?” plays a central role.
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PHI 330 Metaphysics. 3(3 0) S. Metaphysical problems: distinction between appearanceand reality, nature of space and time, free will and determinism, mind and body, nature ofidentity.
PHI 331 Philosophy of Language. 3(3—0). Introduction to traditional and modernaccounts of the relations between language and reality. The nature of truth and linguisticmeaning, the unique character of human knowledge of natural language, and problems ofintentionality.
PHI 332 Philosophy of Psychology. 3(3-0). Problems and controversies that overlap theboundary between philosophy and psychology: the mind body problem, behaviorism vs.cognitivism, the prospects for artificial intelligence, and language and the question ofinnate knowledge.
PHI 333 Theory of Knowledge. 3(3 0). Analysis of such central concepts as knowledge.belief, and truth, and the investigation of the principles by which claims to knowledge maybe justified.
PHI 335 Symbolic Logic. 3(3 0). Introduction to modern symbolic logic. Examination ofthe procedures for translating certain sentences into logical notation and for manipulatingthat notation to produce correct inferences. Also introduction to mathematical study oflogic; properties of the symbolic system itself.
PHI 340 Philosophy of Science. 3(3-0). Character and function of explanation in scien-tific activity, concepts of law and theory, role of inductive confirmation, and relationshipbetween natural and social sciences.
PHI (PSY) 425 Introduction to Cognitive Science. Preq: One upper—level course ineither PHI, PSY, CSC or Linguistics. Credit cannot be girenfor both PHI{PS Y) 425 andPHI(PSY) 525. 3(3-0). Philosophical foundations and empirical fundamentals of cognitivescience, an interdisciplinary approach to human cognition. Topics include: the computational model ofmind, mental representation, cognitive architecture, the acquisition and useof language.
PHI 498 Special Topics in Philosophy. Preq: Six credits in PHI. 1 6. Detailed investigation of selected topics in philosophy. Topics determined by faculty members in consultationwith head of the department. Course may be used for individualized study.
PHYSIOLOGY
Selected 500—Level Courses Open To Advanced Undergraduates
PHY (ANS) 502 Reproductive Physiology of Vertebrates. Preq: Z0 421. 3(3 0) F.
PHY (ZO) 503 General Physiology 1. Preqs.‘ Sr. orgrad. standing; Z0421 and BCH451.3(3-0) F.
PHY (Z0) 504 General Physiology II. Preqs: Sr. or grad. sta nding and PHY503. 3(3—0)S.
PHY (Z0) 513 Comparative Physiology. Preq.’ Z0 1,21 or CI. 3(3 0) F. Odd yrs.
PHY (ANS) 580 Mammalian Endocrine Physiology. Preqs: BCHA51, Z0421. 3(3—0) S.Even yrs.
PHYSICAL AND MATHEMATICAL SCIENCES
PMS 100 Orientation to Physical and Mathematical Sciences. Preq: Undergraduatein College ofPAMS. 1(1 0) F. Introduction to scope and objectives of University education.Emphasis on academic skills as related to academic success. Career discussions, guestlectures, site trips. Departmental advising components.
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PMS 110 Physical and Mathematical Sciences Scholars Forum. Preq: Enrollmentlimited to participants in the PAMS Scholars Program. 0(2-0) F,S. Interdisciplinaryseminar series with presentations by distinguished faculty members and experts drawnfrom technical, academic, business and government communities. Discussions of majorpublic issues and topics of contemporary concern.
PMS 210 Physical and Mathematical Sciences Scholars Forum. Preq: Enrollmentlimilcd to participants in the PAMS Scholars Program. 0(2 0) F,S. Interdisciplinaryseminar series with presentations by distinguished faculty members and experts drawnfrom technical, academic. business and government communities. Discussions of majorpublic issues and topics of contemporary concern.
POULTRY SCIENCE
PO 201 Poultry Science and Production. Preq: BS 100. 4(3 .3) F,S. Fundamental prin-ciples of broiler, turkey and egg production including poultry physiology, breeding, incu-bation, housing, nutrition, disease control, management and marketing. PARKHURST
PO 301 Evaluation of Live Poultry. Preq: PO 201. 2(1-3) S. Experience in evaluatinglive poultry for production and breeder stock potential. Emphasis on techniques andcriteria used in selecting poultry for use in commercial production units. PARKHURST
PO (ANS, FS) 322 Muscle Foods and Eggs. Preq: BS 100. 3(2-3) F. Processing andpreserving fresh poultry, red meats, seafoods, and eggs. Ante— and post-mortem events asthey affect quality, yield and compositional characteristics of muscle tissues. LARICK
PO 351 Grading and Evaluation of Poultry Products. Preq.‘ PO 201. 2(1 3) F. Principles of grading and evaluation of poultry products such as dressed broilers, turkeys, shelleggs. candled eggs and broken-out eggs according to USDA guidelines. PARKHURST
PO 405 Avian Physiology. Preq: CH 220. 4(3—3) F. The principles of avian physiologyintegrating the physiological processes and the associated anatomical structures thatinsure the homeostatic state in birds. EDENS
PO 410 Production and Management of Game Birds in Confinement. Preq: PO 201.3(2-3) S. Management principles associated with the successful propagation and rearing ofgame birds, ornamental birds and waterfowl in confinement. Housing and pen require-ments, nutrition, disease control and regulatory issues included. PARKHURST
PO (ANS, NTR) 415 Comparative Nutrition. Preq.‘ CH 220 or 221 and 223. 3(3 0) F.Principles of nutrition, including the classification of nutrients and the nutrient require-ments of and metabolism by different species for health. growth, maintenance and produc-tive functions. DONALDSON
PO 420 Turkey Production. Preq.‘ PO 201. 2(1 2) S. Principles and current practices ofturkey production. CHRISTENSEN
PO 422 Incubation and Hatchery Management. Preq: PO 201. 2(1-2) F. Principles andcurrent practices of incubation and hatchery management. BRAKE
PO 423 Broiler Production. Preq: PO 201. 2(1-2) F. Principles and current practices ofbroiler production; encompassing nutrition, management. poultry health and relatedareas. PARKHURST
PO 490 Poultry Seminar. Preq: Sr. standing. 1(1-0) F. Topics related to current and futureproblems in poultry science and the poultry industry. Resume writing and interviewing forpermanent positions are outlined by faculty and qualified guest lecturers from the poultryindustry. Students participate in mock interviews. PARDUE
PO 492 External Learning Experience. Preq: Sophomore standing. 1-6 F, S. A learningexperience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer, the departmental teaching coordinator and the academic dean priorto the experience.
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PO 493 Special Problems in Poultry Science. Preq: Sophomore standing. 1 6 F,S. Alearning experience in agriculture and life sciences within an academic framework thatutilizes campus facilities and resources. Contact and arrangements with prospectiveemployers must be initiated by student and approved by a faculty adviser, the prospectiveemployer, the departmental teaching coordinator and the academic dean prior to theexperience.
PO 495 Special Topics in Poultry Science. 1 3 F,S,Sum. Offered as needed to presentmaterials not normally available in regular course offerings or for offering of new courseson a trial basis.
Selected 500-Level Courses Open To Advanced Undergraduates
PO 505 Physiological Aspects of Poultry Management. Preqs: P0201. P0405 orgrad.standing. 3(3 0) S.
PO (GN) 520 Poultry Breeding. Preq: GN 411. 3(2 2) S.
PO (Z0) 524 Comparative Endocrinology. Preq: Z0 421 or equivalent. M33) S.
PLANT PATHOLOGY
PP 315 Principles of Plant Pathology. Preq: BS 100. 4(3 .3) S. Induction, developmentand nature ofplant diseases caused by fungi, bacteria, viruses, parasitic plants and abioticfactors. Physiological and ecological aspects of host pathogen biology, and relationshipamong cultural practices, host resistance, and pesticides in disease control.
PP (FOR) 318 Forest Pathology. Preq: BS 100 or equivalent. 4(3 2) S. Major types ofdiseases of forest trees and deterioration of wood products are studied emphasizing: princi«ples of plant pathology; symptomatology and diagnosis; nature of disease causing agents;physiology, ecology and dissemination of disease-causing agents; mechanisms of patho—genesis; epidemiology and environmental influences; principles and practices of control.GRAND
PP 492 External Learning Experience. Preq: Sophomore standing] 6 F, S. A learningexperience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer, the departmental teaching coordinator and the academic dean priorto the experience.
PP 493 Special Problems in Plant Pathology. Preq: Sophomore standing. 1 6 F,S. Alearning experience in agriculture and life sciences within an academic framework thatutilizes campus facilities and resources. Contact and arrangements with prospectiveemployers must be initiated by student and approved by a faculty adviser, the prospectiveemployer, the departmental teaching coordinator and the academic dean prior to theexperience.
PP 495 Special Topics in Plant Pathology. 1—3 F,S,Sum. Offered as needed to presentmaterials not normally available in regular course offerings or for offering of new courseson a trial basis.
Selected 500-Level Courses Open To Advanced Undergraduates
PP 501 Phytopathology I. Preq: PP 315 or equivalent. 5(3-6) F.
PP 515 Epidemiology and Plant Disease Control. Preq: PP 315 or PP 318. 3(3—0) S.
PP (MB, BO) 575 The Fungi. Preq: BO 200 or equivalent. 3(3 0) F.
PP (MB, BO) 576 The Fungi-Lab. Coreq.’ BO 575, 1(0-3) F.
PP 595 Special Problems in Plant Pathology. Preq: CI. Credits-Arranged, Maximum 6‘.
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PARKS, RECREATION, AND
TOURISM MANAGEMENT
PRT 101 Recreation Resources Orientation Laboratory. 1(0 .3) F.S. Introduction tothe profession of park, recreation and tourism services and to the career opportunities in thedelivery of these services. LOVE
PRT 152 Introduction to Recreation. 3(3 0) F,S,Sum. Introduction to the professionalfield of recreation by presenting the basic principles, fundamentals and concepts of recreation as related to such factors as: recreation history and objectives. sociological and economic aspects of recreation. leadership qualities and facility provision; and settings fororganized recreation in modern society. MOORE, WARREN
PRT 200 Exploring Leisure Alternatives. 3(3-0) F,S.Sum. Leisure as a lifelongresource for human satisfaction and fulfillment; its potential for physical. mental, socialand emotional growth and development of the individual. Leisure opportunity areas presented and evaluated. LOVE
PRT 215 Park and Recreation Maintenance Management. Preq: PRT 152. 3(3 0) F.Maintenance management of park. recreation and leisure service facilities for public use;maintenance job planning and scheduling: preventive maintenance; current maintenancematerials and equipment. WARREN
PRT 216 Managing Park and Recreation Facilities. Preq: PRT152. 3(3-0) S. Managing aquatic recreation resources including swimming pools. beaches, large and small lakes,marinas. and rivers: family campgrounds and golf courses. WARREN
PRT 220 Commercial Recreation and Tourism. Preq.'PRT152. 3(3-0) F. Commercialrecreation and the tourism industry. including its origin. present characteristics, behavioral foundations, and societal impacts. Emphasis on recreation administration in thecommercial sector. BROTHERS. GUSTKE
PRT 320 Convention and Visitor Services. Preq: PRT 152. 3(3 0) Every third semester.Programmatic issues of facilitating conventions. visitor services and special events, including convention operations. development and operation of visitor service programs, andspecial event programming. GUSTKE
PRT 350 Outdoor Recreation Management. Preq: PRT 152. 3(2 3) F. Concepts andmethods of outdoor recreation planning and management explored with emphasis on thepublic sector. Current issues relative to recreation provision identified and debated.MOORE, DEVINE
PRT 353 Camp Administration. 3(2 2) S. Developmentoforganized camping emphasison the administration of resident camping programs. Educational and recreational objec-tives of camping. Program planning, leadership training. and administration of camps.Laboratory provides for application of camping principles. WARREN
PRT 358 The Recreation Program. Preq: PRT 152. 4(2 .4) F. Theoretical and appliedapproaches to the recreation program planning process. Basic elements of programmingusing a variety of recreational settings and diversity of practical experience.LOVE, WILSON
PRT 359 Leadership and Supervision in Recreation. Preqs: PRT215, PRT216. 3(2-2)S. Development of awareness skills in leadership, group dynamics, human relations andemployee supervision in the delivery of recreation services.
PRT 365 Arts Management in Recreation. Preq.‘ Junior standing. 8(2—2) F. Introduc—tion to arts management in recreation programs; emphasis on the importance and benefitsof arts to the individual and community. Understanding and appreciation of the role of thearts in a comprehensive recreation program plan. Emphasis on arts management princi-ples including philosophy, fiscal, technical and physical community resources. WILSON
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PRT 366 Administration of Recreation Sports. Preq: PRT 358. 3(3-0) S. General con-cepts and desirable practices for the effective management of community recreation sportsprograms. Techniques required for the identification and solution of problems usuallyassociated with community sports programs. LOVE
PRT 420 Resort Management and Operations. Preq: PRTI52. 3(3 0) Every third semes-ter. Theory and practical applications of planning, accommodations management, food andbeverage operations, recreation programs, and management in the resort industry.BROTHERS. GUSTKE
PRT 438 Recreation for Special Populations. Preq: PRT 358. 3(3 0) F. Leisure con-cerns of deprived groups. Status, problems and community service needs of special popula-tions found in most American communities. Special populations include the physicallydisabled, the mentally retarded, the aging and the economically deprived.
PRT 442 Recreation and Park Interpretive Services. Preq: Junior standing. 3(2 3) F.The principles and practices of environmental and historical interpretation. Personal(attended) and non-personal (unattended) interpretive communication techniques. Com-prehensive planning and implementation of interpretive programs, and equipment andfacilities used in environmental and historical interpretation. One overnight field triprequired. WILSON
PRT 443 Applied Recreation and Park Interpretive Services. Preqs: PRT442, Jun-ior standing. 3(1 6) S. Development, implementation and evaluation of interpretive com-munication techniques as applied to historic and natural resources. WILSON
PRT 451 Principles of Recreation Planning and Facility Development. Preq: PRT358. 3(2-3) S. Planning activities analyzed as decision making processes. Identification,interpretation, evaluation and utilization of data and resources necessary for recreationplanning. Planning principles applied in the analysis of proposed and existing recreationsites. BROTHERS, REA
PRT 453 Administrative Processes of Recreation/Park Organizations. Preq: PRT359. 3(3-0) F. Basic administrative processes; the internal organization of the recreationpark department; board and executive relationships; legal foundations and legal liabilityconsiderations; personnel practices and policies; and public relations administration.
PRT 454 Recreation and Park Finance. Preqs: Six hours PRT, senior standing. 3(47 0)S. Recreation and park fiscal administration; sources of finance for operating and capitalexpenditures, revenue activities, financial planning, budgeting, expenditure policies, aud-iting and planning for recreation and park services.
PRT 475 Recreation and Park Internship. Preqs: PRT358, PRT359 and seniorstrtnding. 8(0—27) F,S,Sum. Provides prospective park, recreation and leisure service professionals a 400-hour (ten-week) learning experience in a selected agency or organization, underthe joint supervision of a qualified manager and a university internship supervisor.
PRT 476 Post’Internship Seminar. Preq: PRT/J5. 1(0 2) F,Sum. Identification andanalysis of current management practices, challenges and issues common to leisure deliv~ery systems.
PRT 480 Recreation Analysis and Evaluation. Preqs: ST .311, PRT 359. 3(2 2) F,S.Examination of the steps involved in analyzing and estimating the impact of recreation andparks services. Includes relevant issues and useful approaches for systematic analysis.Emphasis is placed on an understanding and development of various types of systematicevaluation designs. Activities leading to the analysis and development of performancereports to assess and improve managerial operational efficiency are covered.SIDERELIS
PRT 491 Special Topics in Recreation. Preq: Consent of department. 1 F,S,Sum.Investigation and analysis of a problem associated with recreation resources.
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Selected 500-Level Courses Open To Undergraduates
PRT 500 Theories of Leisure and Recreation. Preq: Nine hours ofPRTcourses. 3(3 0)F.
PRT 501 Research Methods in Recreation. Preqs: ST 311 and nine hours of PRTcourses. 3(4’ 0) S.
PRT (EB) 503 Economics of Recreation. Preq: EB .30] or 401. 3(3 0) F.
PRT 504 Recreation and Park Data Systems. Preqs.‘ CSC 200, STJII; Coreq: PRT/.53..3(.}-()) F.
PRT 505 Quantitative Techniques for Recreation and Natural Resource Manage-ment. ans.’ (‘SC 200, STo’I 1. .3042) S.
PRT 510 Theories of Sport and Fitness Program Management. Preq: PRT358. 3(3-0)Ei'e ry [h ird s5 nu ster.
PRT 511 Foundations for Sport, Exercise and Fitness Program Management. Preq:PRT .358. 3(3-0) Every third semester.
PRT 512 Recreational Sports Management. Preq: PRT 358. 3(3 0) Every thirdst mesh 1‘.
PRT 591 Recreation Resources Problems. Preq.‘ Advanced undergrad. or grad. status.1 .4 ES.
POLITICAL SCIENCE
(Also see PA Public Administration)
PS 201 Introduction to American Government. 3(3 0) F,S,Sum. The American federalsystem, integrating national and state governments. with emphasis on constitutional prin-ciples. major governmental organs. governmental functions, and the politics and machin-ery of elections. Some attention to other types of political systems. and comparisons madewhere relevant.
PS 202 State and Local Government. 3(3 0). ES, Sum. State and local governmentswithin the context of the American federal system. Special emphasis on federalism. theconstitutional legal relationships between state and local governments, and the institutions, organizational forms, and political processes in American state and local govern-ment. McCLAIN, WILLIAMS
PS 204 Problems of American Democracy. 3(3 0)Alt. yrs. Political problems in Amer-ica from the perspective of political theory. Democracy, economics and politics, racial andsexual equality, civil disobedience. and individual freedom. KESSLER
PS 231 International Relations. 3(3 0) F.S,Sum. General patterns and attempted con—trol of political interrelationships in the modern state system with emphasis on develop-ments since World War 11. Major focus on American and Soviet perceptions of the world, ontheir foreign policies, and on the increasing impact of Third World nations.GRIFFIN, KEBSCHULL
PS 236 Issues in Global Politics. 3(3-0). S. Major problems confronting the world com—munity, political issues that they raise. and ways in which they are being addressedinternationally. Problems include those related to poverty and economic developmentoftheThird World; to population, food resources, the environment; and to wars, arms races, andarms control. SOROOS
PS 241 Introduction to Comparative Politics. 3(3-0). Introductory comparative analy-sis of a selected variety of political systems always including some developed democracies.some communist states and some developing countries. A minimum familiarity with theAmerican political system is assumed. KEBSCHULL
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PS 250 Principles of Political Science. 3(3 0). Survey of the nature and varieties ofpolitical behavior; concepts and theories of political science; the sources of political scienceinformation; and the comparative characteristics of political behavior and institutions bothwithin and among nation states. KEBSCHULL
PS 298 Special Topics in Political Science. 3(3 0). Utilized for experimental courses atthe sophomore level.
PS 301 The President and Congress. Preq: PS 201. 3(3 0) F,S,Sum. The relationshipbetween the President and Congress in the making of public policy with emphasis on theconstitutional, institutional, partisan and personal bases for cooperation and conflictbetween the two. Emphasis on presidential—legislative interactions in a number of publicpolicy fields. HOLTZMAN
PS 306 Law and Courts in the American Political System. 3(3-0) ES. The role of stateand federal courts in the political system, including: structure, court organization and legalpersonnel; the nature of law and its role in society; and functions performed by courts in thepolitical system, from dispute settlement to the initiation of social change. REID, RUBIN
PS 307 Introduction to Criminal Law in the United States. 3(3 0) F,S. Principlesunderlying the criminal law in the United States and classification of crimes, the criminalact, criminal act, factors affecting criminal responsibility and various types of offenses.Observation of state and federal court sessions. RUBIN
PS 308 Supreme Court and Public Policy. 3(3-0) ES. The role of the Supreme Court inAmerican politics, with emphasis on the use of litigation as a form of political activity.Readings include relevant court cases as well as descriptions of the Supreme Court inaction. REID, RUBIN
PS 310 Public Policy. 3(3-0). Introduction to public policy formulation and analysis,including agenda-setting strategies, problems of legitimation, the appropriations process,implementation, evaluation, resolution, and termination. PAVLIK, O’SULLIVAN
PS 311 Criminal Justice Policy Process. 3(3-0) F,S. Formulation and implementationof policies in various criminal justice institutions. Police agencies, solicitors’ offices, courts,prisons and probation and parole departments as public bureaucracies, and interactions ofkey officials. MOOG
PS 312 Introduction to Public Administration. Creditfor both PS .312 and PS 511 is notallowed. 3(3 0) ES. Administration in city, state and national governments: effectivenessand responsiveness, involvement in policy areas, and issues of ethics and responsibilities.McCLAIN, COE
PS 314 Science, Technology and Public Policy. 3(3 0). Societal impacts of currentscience and technology. United States and foreign governmental policy processes andresponses. The role of science and technology in alleviating resource scarcities. A compari-son of domestic with international science and technology issues.
PS 320 United States Environmental Politics. 3(3 0) S. Emergence of the environmentas an issue in United States politics. Law and policy pertaining to air and water pollution,land use, water, energy, toxic substances, and wilderness. Roles of national and stategovernments, scientists, corporations, and citizens groups in addressing environmentalproblems. Contemporary thought on political ecology.
PS 331 US. Foreign Policy. 3(3 0) F,S,Sum. The content, formulation, and execution ofUS. foreign policy during the postwar period, with concentration on major issues andtrends, the instruments for implementing foreign policy, and analysis ofthe policy-makingprocess. GILBERT
PS 332 Soviet Foreign Policy. 3(3—0) S. Content, formulation, and execution of Sovietforeign policy since World War II; major issues and trends of the postwar period, thepolicy-making process, and the institutions responsible for implementing foreign policy.MASTRO
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PS 336 Global Environmental Politics. 3(3-0) F. Political aspects of global ecologicalproblems, particularly population, food, energy, minerals, renewable resources, pollution,and extinction of species. Relevant national and international policies, including manage-ment of oceans, the seabed. Antarctica, and outer space. SOROOS
PS 342 Political Systems of China and Japan. 3(3-0). A comparative analysis of thestructure and processes of politics in China and Japan. WILLIAMS
PS 343 Southeast Asia: Internal Politics and External Relations. 3(3 0). Domestic andinternational politics in the region from Burma to the Philippines. Contemporary issuesinvolving relations among Vietnam, ASEAN, China, Japan, the USSR, and the USA in thecontext of the internal political dynamics of the ten countries of Southeast Asia.
PS 344 Soviet Politics. J(3-()) F. Contemporary Soviet political system with considera-tion given to the historical and ideological base of Soviet politics, comparisons with otherpolitical systems. MASTRO
PS 345 Governments and Politics in the Middle East. 3(3 0). Contemporary politics ofthe Middle East. Emphasis on the historical, geographic, religious, and political economicfactors of the region and the individual countries. Attention to the foreign policies of thesuperpowers in the region as well as to the Arab-Israeli conflict, Middle Eastern oil, andrevolutionary developments in Iran and elsewhere. MOOG
PS 346 Comparative Political Systems of Asia. Preq: PS 201. 3(3-0) F,Sum. Compara-tive political systems ofselected Asian countries: political structures, current problems andfuture prospects that face these countries in their bid to modernize in a traditional setting.
PS 361 Introduction to Political Theory. 3(3 0) F. Basic questions about the nature andpurpose of politics, as treated by such writers as Plato, Aristotle, St. Augustine. Machiavelli, Locke, Rousseau, Tocqueville, Marx, and Nietzsche. KESSLER
PS 362 American Political Thought. 3(3-0) S. American ideas and institutions asviewed from the perspective of great American political thinkers, including ThomasJefferson, James Madison, Alexander Hamilton, Henry David Thoreau, Abraham Lincoln,Franklin Roosevelt. Frederick Douglass, and Malcolm X. KESSLER
PS 371 Research Methodology of Political Science. Preq: PS 201. 3(3-0) F, S. Principlesand procedures of political science research including the philosophy of science: theoryconstruction; sampling, measurement and research designs: computer applications. mainframe and microcomputing. O’SULLIVAN, VASU, WILLIAMS
PS 401 American Parties and Interest Groups. 3(3—0) F. Impact of American politicalsystem upon parties and interest groups; their influence upon that system. Americanparties and interest groups as instruments for mobilizing electorates, choosing and organ-izing government leaders, affecting public policy and administration. Strategies, tacticsand problems of American parties and interest groups. HOLTZMAN
PS 402 Campaigns and Elections in the US. Political System. Preq: PS 201. 3(3 0).Campaigns and elections in the United States with emphasis on presidential and congressional primary and general elections. Development of theoretical propositions concerninghow and why people vote, how and why candidates campaign, and behavioral reasonsunderlying candidates’ successes and failures. Special emphasis on the role of the massmedia in the electoral process. DORFF
PS 406 American State Politics. 3(3-0). Comparative study of the politics and policies ofthe fifty American states. Socioeconomic and political variations and state response tointergovernmental domestic programs. Analysis of state policy in economic development,environment, health, housing, education, transportation, criminal justice and regulation.McCLAIN, WILLIAMS
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PS 408 Urban Politics. 3(3 0). An introduction to politics and policies in urban areas.Topics include comparisons among rural and urban areas, various regions of the US. andcommunities of varying size. The course embodies both an intergovernmental and a policyapproach. Policy topics included are planning and growth management, education, housing. welfare. health, transportation. environmental and energy issues, and public safety.SVARA
PS 411 Public Opinion and the Media in American Politics. Preq: PS 201. 3(3 0) F,SAlt. yrs. Nature, content, origins, and effects of public opinion in the American politicalsystem: role of the mass media in articulating and shaping public opinion; issues concern-ing measurement of public opinion. DORFF, VASU
PS (SOC) 413 Criminal Justice Field Work. Preqs: Acceptance in criminal justiceoption; senior standing; SOC 306 and PS .311. 4(2 8) ES. (See Sociology)
PS 415 Administration of Justice. Preqs: PS 311 andjunior standing. Credit will not begiven for both PS 415 and PA 515. 3(3 0) F'. Politics and administration in the Americansystem ofjustice.
PS 431 International Law and Organization. 3(3-0) S. The nature, development andfunction of international law and international organization as applied to internationalconflict and cooperation. Special emphasis on the United Nations as both a legal and apolitical instrument.
PS 437 National Security Policy. Preq: PS 331. 3(3—0). An examination of the formulation and implementation of contemporary United States national security policy. Emphasisis on defense policy, and attention is also given to economic issues. DORFF, GILBERT
PS 440 Political Scandals and Corruption. Preq: Six hours ofpolitical science. 3(3—0) S.Comparative study of political scandals and corruption. Theories of causes, cultural varia-bles, patterns of exposure, and political consequences of scandal and corruption in statesthroughout the world. KEBSCHULL
PS 441 Military Coups & Regimes in the Third World. Preq: Sir hours of politicalscience. Credit will not be given for both PS 441 and PS 54]. 3(3 0). F. The seizure andexercise of political power by military forces in Asia. Africa, and Latin America. Causesand techniques of military coups with emphasis on the social, economic and politicalpolicies of military regimes. Case studies within the context of theories about the politicalrole of the military. KEBSCHULL
PS 442 Western European Politics. Preq: Sir hours ofpolitieal science. Credit will not begivenfor both PS 1,42 and PS 542. 3(3 0) S. Political institutions and processes in selectedWestern European states and in the European Community. Major social, economic andpolitical issues confronting European societies. KEBSCHULL
PS 445 Comparative Systems of Law and Justice. Preqs.‘ PS 311 andjunior standing.Credit will not be givenfor both PS1,.45 and PS 515. 3(3 0) F,S. Legal culture and administration ofjustice in various countries and in the US. Emphasis on the impactof legal ideologyon crime, political justice, police administration, corrections and judicial process. MOOG
PS 446 Comparative Communist Systems. Preq: PS 345 or 332. 3(3 0) F. A study of theinternational sub—system of states ruled by the Communist Party and the internationalCommunist movement. Focuses on the Soviet, Chinese, and Yugoslavian systems as modelswith emphasis placed on the institutional, political, and ideological similarities and differ-ences within the Communist world. MASTRO
PS 462 Seminar in Political Theory. Preq.‘ PS 361 or consent ofinstruelor. 07.34)) S. Aspecial area in political theory through selected texts, independent research, and seminarreports. Topics vary from year to year, such as ancient and modern political thought,democratic theory, and political theory in literature. KESSLER
PS 471 Public Opinion Research Methodology. 3(3 0) RS. Survey research methodol—ogy in public opinion polling, campaign management, media and market research, needsassessment and program evaluation. Topics include questionnaire design, survey sampling, computer applications, and data analysis. VASU
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PS 474 Microcomputer Applications in Political Science. Preq.‘ PS 371 or CS 200 or(qllll‘altnl. .17.! U) S. Microcomputer applications in Political Science. CARSON
PS 490 Readings and Research in Political Science. Preq: Consent ofdepartment. I 6F,S. Extensive readings or research in political science under direct faculty supervision.
PS 491 Internship in Political Science. Preq.‘ Consentofinstructor. 1—6F,S,Sum, Internship in a governmental agency. interest group, or like organization involves seminar orformal report. MCCLAIN
PS 492 Honors Readings and Thesis in Political Science. Preq: Admission to HonorsProgram and CI. Enrollment limited to Political Science honors majors. 3-6 F.S,Sum.Independent reading and preparation of an honors thesis in political science.
PS 498 Special Topics in Political Science. Preq.‘ Six hours PS. 6 F,S. Detailedinvestigation of a topic. Topic and mode of study determined by the student and a facultymember.
Selected 500-Level Courses Open To Advanced Undergraduates
PS 502 The Legislative Process. Preq: Advanced undergrad. standing including 12hours of political science, grad. standing or PBS status. 3(3 0) S.
PS 506 American Constitutional Theory. Preq:Adranced undergrad. standing includ-ing 13 hours of political science. grad. standing or PBS status. 3(3 0) F.
PS 507 Constitutional Theory II. Preq: Advanced undergrad. standing including 12hours of political science. grad. standing or PBS status. 3(3-0) S.
PS 514 Public Finance. Preq.‘ EB 205. 3(3 0) F.
PS 531 International Law. Preq.‘ Grad. or advanced undergrad. standing. 3(3 0).
PS 571 Research Methods and Analysis. Pregs:Adranced undergrad. standing including 12 hrs. of political science, grad. standing or PBS status. 3(3-0).
PS 598 Special Topics in Political Science. Preq: 6 hours ofpolitical science. 1-6 F,S.
PSYCHOLOGY
PSY 200 Introduction to Psychology. 3(3 0) F,S.Sum. Survey of basic principles for theunderstanding of behavior and experience including development, learning, cognition,biological foundations, perception, motivation, personality, behavior abnormalities. mea-surement of individual differences. and social processes. The value of scientific observationand experimentation to the development of psychological understanding is emphasized.CUNNINGHAM. KALAT, LUGINBUHL, MERSHON, NACOSTE, POND
PSY 210 Applied Psychology. Preqs: PS YZOO, Juniors and Seniors are advised to takePSY 412, rather than PSY 210. 3(3 0) S. Areas of practical application of psychology.Specific content may vary from semester to semester. Typically includes illustrative casesof psychological practice in mental health, environmental design, marketing, crime con-trol, education and work settings. SMITH
PSY (ST) 240 Introduction to Behavioral Research I. Preq: PSYQOO; Coreq: PSY(ST)241. For PS Y and HRD majors only. 3(3 0) F,S. Introduction to quantitative methods inpsychology, including measurement, experimental control, validity, and fundamentals ofresearch design. Discussion of distributions and statistical inference. KLEIN, LEVERE
PSY (ST) 24 1 Introduction to Behavioral Research I Lab. Preq: PSYZOO; Coreq: PSY(ST) 21,0. ForPSYand HRD majors only. 1(0-2) F,S. Students design, analyze and report avariety of simple experiments. KLEIN, LEVERE
PSY (ST) 242 Introduction to Behavioral Research II. Preq: PSY (ST) 240; Coreq:PSY (ST) 343. For PSYand HRD majors only. 3(3 0) F,S. Continuation of PSY (ST) 240.Ethics of Research in Psychology. Techniques for the development of research proposals.
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Statistical techniques for data analysis including non—parametrics, one-way and two wayANOVA and introduction to correlation and regression. KLEIN, LEVERE
PSY (ST) 243 Introduction to Behavioral Research 11 Lab. Preq.‘ PS Y(ST) 240; Coreq:PSY(ST) 242. For PSY and HRD majors only. 2(0 .4) ES. Design and analysis of a majorresearch project. KLEIN, LEVERE
PSY 300 Perception. Preqs: PSYZOO. 3(3 0) F,S,Sum. An introduction to anatomy andphysiology of major sensory systems, their relation to central structures, and basic prob—lems dealt with by psychophysics. Examination of the chief determiners of perception,including both stimulus variables and such organismic variables as learning, motivationand attention. The discussion of perceptual theory and processes emphasizes topics intwo-and three-dimensional spatial perception. MERSHON
PSY 304 Educational Psychology. 3(3—0) F.S,Sum. Psychological principles applied toeducation, including cognitive and personality development, individual differences. learn—ing and behavior theory, cognitive strategies for learning and remembering. criticalthinking and problem-solving strategies, student motivation, classroom managementtechniques, components of teacher effectiveness, measurement and student evaluationprocedures, characteristics of exceptional children, mainstreaming the classroom, andmulticultural education. HASKETT, HESS
PSY 307 Industrial and Organizational Psychology. Preq: PSY 200, juniors andseniors. 3(3 0) S, Sum. Surveys the application of psychological theories and methods toproblems involving people in work settings. Topics include: organizational and management theory; work motivation and job satisfaction; job and organizational analysis; performance evaluation; personnel recruitment, selection, and placement; and personnel trainingand development. CUNNINGHAM
PSY 310 Learning and Motivation. Preq: PSYZOO. 3(3 0) F,S,Sum. Introduction to theprimary laboratory research areas in learning and motivation: classical conditioning,operantconditioning, verbal learning, drive theory, and the role ofmotives. Emphasis uponresearch on conditioning and its motivational processes as the foundations for techniques inbehavior modification. Examination of both the uses and limitations of current informationon learning and motivation. COLE
PSY 320 Cognitive Processes. Preq: PSY 200. 3(3-0) F,S,Sum. An introduction toresearch and theory in cognition including such topics as memory, acquisition and use oflanguage, reading, problem solving, reasoning, and the acquisition and use of concepts.NEWMAN
PSY 330 Biological Psychology. Preq:PSY200. BS 100 or 105 is recommended. 3(3-0) F.Biological mechanisms of behavior, including elementary neuroanatomy and neurophysiology, sensory and motor processes, and their application to motivation, learning. andpsychological processes. KALAT
PSY 340 Ergonomics. Preq: PSY200. 3(3 0) F. Concepts from ergonomics, environmen-tal psychology, and cognitive psychology related through design examples to problems ofeveryday living. Criteria of efficiency, comfort and safety evaluated relative to the design ofactivity, products, and the environment. Topics include: visual and auditory perception,information processing, physical activity, noise and lighting, work space design, workload,and product design. CONVERSE
PSY 350 Human Resource Development Skills. Preq: Junior standing; Coreq.‘ PSY495, SP 1 12. ForHRDmajors only. 3(3 0) F. Instruction, practice and development of skillsin the psychology of behavior observation, interviewing, instruction and organizing.Emphasis on issues relevant to human service providers in public and private settings.
PSY 370 Personality. Preq: PSY200. 3(3 0) F,Sum. Major personality theories. Defini-tion of personality associated with each theory as well as the assumptions and principlesused in accounting for human behavior. Theories evaluated considering recent research.
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PSY 376 Developmental Psychology . Preq: PSI/200 or 301;. 3(3—0) F,S,Sum. Behav—ioral development duringthe life span, including study ofcurrent theories and project workwith persons at various stages of the life cycle.BAKER-WARD, HALBERSTADT, SNYDER
PSY 411 Social Psychology. Preq: PS YZW. 3(3-0) RS. Basic theory and research on howthe average person responds to social stimuli, and how these responses are perceived andresponded to by others. Topics include affiliation, attraction, interpersonal perception,altruism. aggression, attitude formation and change, conformity, group dynamics, andenvironmental psychology. LUGINBUHL, NACOSTE
PSY 412 Applied Psychological Research. Preqs: PSI/200: STA 311 or both PSY240and 2.42. 304)) F. Guided practice in applied research for students in psychology andrelated disciplines. Problem definition, research design, measurement, statistical analysis,and computer processing. SMITH
PSY (PHI) 425 Introduction to Cognitive Science. Preq: One upper level course ineither PHI, PSY, CSC orLz'ngnistics, or permission ofinstructor. Credit cannot be given forboth PHI PSYAJS and PHI PSY525. 3(3 0) F. Philosophical foundations and empiricalfundamentals of cognitive science, an interdisciplinary approach to human cognition.Topics include: the computational model of mind, mental representation, cognitive archi-tecture. the acquisition and use of language.
PSY 436 Introduction to Psychological Measurement. Preqs: PSYZAO sequence or ST511. JO 0) S, Alt. yrs. Emphasizes measurement in the science of psychology. controlledexperiments. and studies of individual differences. Principles relating to applied problemsare discussed, but more emphasis is placed on principles which relate to psychology as ascience. WESTBROOK
PSY 470 Abnormal Psychology. Preq: PSY200 or 304. 3(3 0) 8.82m. Common psychological disorders of children and adults. Historical and theoretical perspectives on abnormal behavior: issues of assessment and classification, etiology, symptoms, and treatment ofdisorders. ERCHUL, WALKER
PSY 475 Child Psychology. Preq: PSY200 or 301,," PSY 376. 3(3-0) F,Sn m. Intellectual,social, emotional and personality development of the child. Physical growth discussed asneeded for an understanding of the psychological development of the child.BAKER WARD, HESS, WALKER
PSY 476 Psychology of Adolescent Development. Preq: PSY 200 or PSY304. 3(3—0)F,S,Snm. Theories, principles, and issues related to human psychological development andemphasizing the period of adolescence. Consideration of cognitive, social. and physiologicalchanges: their interaction; and implications for the teaching and parenting of adolescents.SNYDER
PSY 491 Special Topics in Psychology. Preq:PSY~’00. J(J~0) F.S. Exploration in depthof advanced areas and topics of current interest in psychology.
PSY 495 Human Resource Development Practicum. Preq: Jr. standing. For HRDmajors only. 3 8 ES. Field experience in the use of skills acquired during the skill semester.The student will work at an off—campus site during two consecutive semesters. GRAY
PSY 498 Psychology Honors Seminar. Preq.‘ Permission ofdepartment; HRD and PSYhonors students. Must take two semesters. 8(1 4) As needed. Seminar and independent studyunder faculty direction. Provides the undergraduate psychology honors students with anopportunity to practice skills in designing, conducting, and evaluating research. Thestudent, working closely with a faculty advisor, designs a research approach to a particularbody of literature, accumulates appropriate data, and analyzes and evaluates the data.
PSY 499 Individual Study in Psychology. Preq: Permission of the Department; Coreq:PS Y495for HRD majors during their work semester. 1-6 F,S. Individual research project(literature review, experiment, survey, field study) open to any undergraduate, under thedirection of a Psychology Department faculty member.
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Selected 500-Level Courses Open To Advanced Undergraduates
PSY 502 Physiological Psychology. Preq: Twelve hours ofPSYincluding PSYZOO, .300,310. 3(3 0) F.
PSY 504 Advanced Educational Psychology. Preq: Sir hours of PSY. 3(3 0) F.
PSY 505 History and Systems of Psychology. Preqs: PSYZOO, 300, .310, .320 or C1 orgrad. status. 3(3-0) S.
PSY 530 Advanced Abnormal Psychology. Preqs: PSY 200, 370. 3(3 0) S.
PSY 533 Biological Factors in Abnormal Behavior. Preqs: Sir hours of PS Y andhours of biology. 3(3 0) Alt. Sum.
PSY 535 Tests and Measurements. Preq: Sir hours of PSY. 3(3-0) F,S,Sum.
PSY (IE) 540 Human Factors in Systems Design. Preq.‘ IE (PSY) 338 or IE 351,; Coreq.‘ST 507 or 515. 3(3 0).
PSY 565 Organizational Psychology. Preq: Nine hours ofPSY. 3(3 0) F.
PSY 576 Advanced Developmental Psychology. Preq: Nine hours ofPSY, includingPSY376, PSY/+75 07‘ PSY/W6. 3(3 0).
PSY 577 Adolescent Development. Preq: Six hours of PSYor CI. 3(3 0).
PSY 591 Special Topics in Psychology. Preq: Sir hours of PSY; Coreq: Threc hours ofST. F,S.
PSY 594 Area Seminar in Human Resources Development. Preq: CI. 1 .3, Mar. 6. ES.
PHYSICS
PY 101 Perspectives on Physics. Preq: Course arailablefor Physics majors only. [(1 0)F. Orientation to the current practice of physics, including discussion of historical background, scientific viewpoint, current topics, and careers in physics, Visits to departmentalresearch laboratories. PAESLER
PY 201 University Physics I. Preq: MA 141; Coreq: MA 21;]. M33) S. First course ofthreesemester sequence for students majoring in physical and mathematical sciences. Calculusis used throughout. Principles of classical Newtonian mechanics are covered in detail.
PY 202 University Physics II. Preqs.‘ PY 201, MA 21,]. 4(3—3) F. Second course of threesemester sequence designed primarily for students majoring in physical and mathematicalsciences. Calculus is used throughout. Principles of electricity and magnetism are coveredin detail.
PY 203 University Physics III. Preqs: PY202, MA 242. 4(«3 .3) S. Third course of threesemester sequence designed primarily for students majoring in physical and mathematicalsciences. Calculus is used throughout. Principles of wave optics and modern physics arecovered in detail.
PY 204 General Physics. Preq.‘ MA 141. Credit cannot be earnedfor both PYzot and FY205. 3(3—0). Introduction to physics, including the study of mechanics. sound, heat, andthermodynamics. The analytical approach is employed with emphasis on problem solving.Isdentical to PY 205, except that there is no laboratory. Offered only through Independenttudies.
PY 205 Physics for Engineers and Scientists I. Preq: MA 141 with a grade of( ‘ or better.4(3-3) F,S,Smn. First semester of a two-semester sequence in introductory physics, withlaboratory. A calculus-based study of mechanics, sound, and heat.
PY 206 General Physics Laboratory. Preq.‘ PY204. Enrollment subject to approval ofPhysics Department, and limited to students who have passed PY 204. Nof open I 0 studentshaving creditfor PY205. 1(0-2) F,S.Sum. Laboratory part of FY 205. Approximately tenexperiments taken from the fields of mechanics, sound, heat and thermodynamics.
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PY 207 General Physics. Preq.‘ P1205 or PYZKM. Credit cannot be earnedfor both PY207and [’1' 20%. Introduction to physics, including the study of electricity and magnetismoptics, and modern physics. The analytical approach is employed, with emphasis on prob-lem solving. Identical to PY 208, except that there is no laboratory. Offered only throughIndependent Studies.
PY 208 Physics for Engineers and Scientists II. Preqs: PY205 and MA 211 with gradeof(‘or better. 4(3 3) F,S,Sum. Second semester of a two-semester sequence in introductoryphysics. with laboratory. A calculus—based study of electricity, magnetism, optics, andmodern physics.
PY 209 General Physics Laboratory. Preq.‘ PY 207. Open only to students who havepassrd Pl' 207. Not open to students who have credit for FY 208. Enrollment subject toapproval of Physics Department. Approximately 10 experiments taken from the field ofelectricity and magnetism. optics, and modern physics.
PY 211 College Physics 1. (Non Calculus) Preq: MA 111 or 116. Credit not allozcedforbot/1211 and ( ither 201 01105. 1J3 J) F,S.Sum. First semester of a two semester introduc-tory sequence in non calculus physics, with laboratory. Mechanics, heat, wave motion andsound,
PY 2 12 College Physics II. (Non Calculus) Preq: PY21 1; Credit not allowedfor both 212and ( itlu r 302 or 208. M12) F,S. Second semester of a two semester introductory sequencein non-calculus physics, with laboratory. Electricity, and magnetism, light, modernphysics.
FY 2223 Astronomy. 3(0’ 0) F,S,Su7n. An introductory, descriptive survey of the field ofastronomy, designed primarily for the non-science major. History of astronomy; the solarsystem, with current results from space probes: the sun and other stars, galaxies: andcosmology. Exotic recent discoveries such as quasars. pulsars. and black holes included. Acompanion laboratory course (PY 225) offers an introduction to astronomical observing.
PY 225 Astronomy Laboratory. Coreq: PY223. 1(0-2) F,S. Introduction to astronomicalobserving. Twelve exercises include astronomical instruments; the nature of light: Kepler’sand Newton’s laws of motion: the constellations: planets, binary stars, stellar clusters, andgalaxies. Use of small telescopes to observe celestial objects.
PY 228 Introduction to Stellar Astrophysics. Preq: PY202 or PY208. 3(3 0) S. Introduction to the study of stars, galaxies, and the universe. Stars and stellar evolution;interstellar medium: galaxies and galaxy cluster: cosmology. Recent developments in theunderstanding of neutron stars. black holes. active galaxies. quasars. and inflationarycosmologies.
PY 231 Physics for Non-Scientists. For humanities and social science students only.4(3 2) F.S.Sum. The history. philosophy, methods and fundamental concepts ofphysics withapplications to everyday modern living. Topics in mechanics, heat, electricity, light, relativity, quantum concepts. and atomic and nuclear phenomena.
PY 240 Exophysics. Preq: One of FY 201, 205, 211, 22.3. 3(3-0) F. A wide range ofprinciples of physics is employed to examine problems in exophysics. Topics includeconditions for life on other planets. possibility of extraterrestrial intelligence and theproblems of interstellar communications.
PY 299 Special Problems in Physics. Preq: Consent of department. 1 3. F,S. Study inexperimental or analytical topics in classical and modern physics.
PY 401, 402 Quantum Physics I, II. Preq: PY 1,11. 3(3 0) F,S. An introduction to thebasic principles of quantum physics with an emphasis on selected applications to atoms,molecules, solids, nuclei, and elementary particles.
PY 407 Introduction to Modern Physics. Preqs: MA 242. PY 208. 3(3 0) ES. Majordevelopments in modern physics: special relativity, origin of the quantum theory, atomicand molecular structure, structure of solids, properties of nuclei and elementary particles.
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PY 411 Mechanics I. Preqs.‘ PY203 or 208, MA 341. 3(3-0) F. First semester of a twosemester sequence in intermediate classical mechanics of particles and systems of particles. Solutions of problems in Newtonian mechanics; one dimensional motion; linear,damped, driven oscillations; two particle collisions; introduction to Lagrangian and Hamil-tonian dynamics.
PY 412 Mechanics II. Preq: PY411. 3(3-0) S. Continuation of FY 411 with emphasis onLangrangian techniques: central force motion, rotating coordinate systems, rigid bodydynamics, coupled oscillations. Elements of special relativity.
PY 413 Thermal Physics. Preqs: PY 203 or 407, MA .341. 3(3 0) S. An introduction tostatistical mechanics and thermodynamics. The statistical study of physical systemsemphasizing the connection between the statistical description of macroscopic systems andclassical thermodynamics. Concepts of heat, internal energy, temperature and entropy.Classical and quantum statistical distributions.
PY 414 Electromagnetism I. Preqs: PY203 or 208, MA 341. 3(3 0) F. The first semesterof a two semester sequence. An intermediate course in electromagnetic theory using themethods of vector calculus. Electrostatic field and potential, dielectrics. solution to Lapla-ce’s and Poisson’s equations, magnetic fields of steady currents.
PY 415 Electromagnetism II. Preq: PY414. 3(3 0) S. A continuation of FY 414. Electromagnetic induction, magnetic fields in matter, Maxwell’s equations. wave guides,radiation.
PY 441 Spacetime Physics. Preq: PY 203 or 407. 3(3-0) S. Introduction to spacetimephysics in accordance with Einstein’s special theory of relativity: time dilation, twinparadox, Doppler effect, relativistic space travel, four—vectors, relativistic momentum andenergy conservation laws in high energy physics. Consequences of Einstein’s gravitationaltheory in cosmology: models of the expanding universe, neutron stars, black holes and the”big bang" hypothesis.
PY 451 Electronics for Physicists. Preq: PY414; Coreq: PY415. 3(1 4) S. Analog anddigital electronics laboratory course serving as an introduction to the use of moderninstrumentation required for experimental research in physics. Bipolar and field effecttransistors, operational amplifiers, oscillators, power supplies, analog digital and digital-analog conversion, and digital logic circuits.
PY 452 Advanced Physics Laboratory. Preqs: Senior standing and consent of department. 1—2 F,S. Experiments in mechanics; electromagnetism; optics; and atomic, nuclear,plasma, and solid state physics. GOULD
PY 499 Independent Research in Physics. Preq: Consent of department. 1 6 F,S.Sum.Study and research in physics. Topics for experimental or theoretical investigation.
Selected 500-Level Courses Open To Advanced Undergraduates
PY 506 Nuclear and Subatomic Physics. Preqs: PYZOJ or 407; PY412. .3(3~0) F.
PY 507 Elementary Particle Physics. Preq: PY401, 506‘. 3(3—0) S.
PY 508 Ion and Electron Physics. Preq: PY 414. 3(3-0) F.
PY 509 Plasma Physics. Preq: PY 414. 3(3 0) F.
PY 510 Nuclear Physics II. Preq: PY 410. 4(3 2) S.
PY (NE) 511 Nuclear Physics for Engineers. Preq: PY410. 3(3 0) F.
PY 516 Physical Optics. Preq: PY415. 3(3 0) F.
PY 517 Atomic and Molecular Physics. Preqs: PY 401, 412. 3(3 0) S.
PY 521 Statistical Physics I. Preqs: FY 40], PY413. .373 0) S.
PY 525 Computational Physics. Preq: FY 41]. 414. 3(3-0) F.
PY 543 Astrophysics. Preqs: PYZOS’ or 407; PY 411. 3(3 0) S.
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PY (ECE) 552 Introduction to the Structure of Solids. Preq: FY 1401. 3(3 0) S.
PY 553 Introduction to the Structure of Solids 11. Preq: PY552 or equivalent. 3(3 0) F.
PY (MA) 555 Mathematical Introduction to Celestial Mechanics. Preq.‘ MA 341.3(3 0) F.
PY (MA) 556 Orbital Mechanics. Preqs: MA 31,]. 1,05. knowledge ofelementary mechanits and computer programming. 3(3 U) S.
PY 590 Special Topics in Physics. Prcq: Consent ofdepartment. Credits arranged. F'.S.
RELIGION
(Also see PHI Philosophy)
REL (FLH) 101 Elementary Biblical Hebrew I. 3(3-0). The elements ofgrammar andsyntax essential for a reading knowledge of Biblical Hebrew. Reading is drawn primarilyfrom the Book of Genesis and some attention given to exegetical method.
REL (FLH) 102 Elementary Biblical Hebrew II. Preq: REL (FLH) 101. 3(3 0). Acontinuation of REL (FLH) 101 with increased emphasis upon reading selected prosepassages.
REL (FLH) 201 Intermediate Biblical Hebrew I. Preq: REL (FLH) 102. 3(3—0). Con-tinuing development of vocabulary and understanding of grammar and syntax throughreading of selected prose and poetic passages in the Hebrew Bible. Exegetical matters areconsidered.
REL (FLH) 202 Intermediate Biblical Hebrew II. Preq.‘ REL (FLH) 201. 3(3 0).Exclusive attention devoted to reading and interpreting selected prose and poetic passagesin the Hebrew Bible.
REL 298 Special Topics in Religion. 3(3 0). Selected studies in religion that do notappear regularly in the curriculum. Topics will be announced for each semester in whichthe course is offered.
REL 300 Religious Traditions of the World. 3(3 0). Major Eastern and Western reli—gious traditions with attention to their basic teachings and practices as well as to thehistorical. geographical, social. and political settings in which they have arisen anddeveloped.
REL (SOC) 309 Religion and Society. 3(3 0). (See Sociology)
REL 311 Introduction to the Old Testament. 3(3 0). Study of Old Testament books.examining their content, background. and development. Comparisons of the biblical mate-rial with other Ancient Near Eastern literature. Assessmentof contributions from archeol-ogy and literary studies to clarifying the text.
REL 312 Introduction to the New Testament. 3(3-0). Literary and historical study ofthe New Testament in its Jewish and Greco—Roman contexts. Special attention to distinc-tive characteristics of the Gospels and their relationships. early controversies with Judaismand the emergence of church structure and teaching.
REL 314 Introduction to Intertestamental Literature. 3(3-0). Intertestamental literature in the context of Jewish history. institutions, and beliefs of the Intertestamental Period(ca. 300 BC ca. 100 A.D.).
REL 317 Christianity. 3(3 0). Development of Christianity from its origins to the present; events. persons. ideas, beliefs, and practices which were most significant in thisdevelopment.
REL (HI) 320 Religion in American History. Preq: 3 hours of History or Sophomorestanding. 3(3 0). Representative people, movements, and thought in the major religionswithin the context of American society and culture.
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REL 323 Religious Cults, Sects, and Minority Faiths in America. 3(3-0). Religiouscults, sects, and minority faiths in America, including Mormonism, Christian Science, andJehovah’s Witnesses. Also covers such alternate groups as the holiness charismatic move-ment and the Unification Church. Origins, development, and teachings of these groupswithin the context of American culture and religion.
REL (HI) 324 American Religion After Darwin. 3(3—0). Major religious issues inAmerica from the Civil War to the mid-1920s, including science and religion, the impact ofDarwin’s evolutionary theory, biblical criticism, liberalism versus fundamentalism, thechurches in an industrial society.
REL 326 The Catholic Traditions. 3(3 0). The history, basic teaching, and culturalinfluences of Roman Catholicism and Eastern Orthodoxy.
REL 327 Issues in Contemporary Religion. 3(3-0). Responses of contemporary Westernreligious thinkers to critics of religion and to challenges posed by the 20th century includ-ing the Nazi Holocaust, social injustice (liberation theologies black. feminist, ThirdWorld), ecological crisis, threat of nuclear warfare, and conflicts between religions.
REL 33 1 The Hindu Tradition, 3(3-0). Basic religio—philosophical concepts, social institutions, and individual practices of Hindu civilization from earliest Vedic times to thepresent. 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). History and structure of the Buddhist tradi—tion analyzed through the “three jewels”: the Buddha, the Monastic Community (sangha).and the Teachings (dharma). Emphasis on fundamental religio-philosophical concepts,social history and ritual practices of Southern Buddhism, early Mahayana development,and Tantric ideals. Growth of the traditions in China and Japan.
REL (HI) 407 Islamic History to 1798. Preq.’ 3 hours ofhistory. 3(3 0). Credit will not begivenfor both H1 407 and H] 507. (See History)
REL (HI) 408 Islam in the Modern World. Preq13 hours ofhistory. 3(3-0). (See History)
REL 498 Special Topics in Religion. Preq: 6 hours REL. 1-6. Detailed investigation ofselected topics in religion. Topics determined by faculty members in consultation with headof the department. Course may be used for individualized study programs.
SOCIOLOGY
(Also see ANT — Anthropology)
SOC 202 Principles of Sociology. 3(3 0) F,S,Sum. Introduction to sociology. Analyses ofkey processes and institutions including interaction, inequality, organization, socialization,and social change. Includes core sociological concepts, methods, theories.
SOC 203 Current Social Problems. 3(5’ 0) F,S,Sum. Definition and substance of socialproblems with emphasis on contemporary United States. Problems may include crime,race conflict, illness, family stress, inequality, poverty, housing, population, and socialaspects of environmental crises. Includes core sociological concepts, methods, theories.
SOC 204 Sociology of Family. 3(3-0) F,S,Sum. Contemporary American family struc-tures and processes and their development. Focus on socialization, mate selection, maritaladjustment and dissolution. Includes core sociological concepts, methods, theories.
SOC 205 Work: Occupations and Professions. 3(3 0) F,S,Sum. Focuses on workerexperience of rewards, satisfaction, exploitation, and alienation. Examines occupationsand work settings of industrial workers, professional workers, office workers, and executive workers. Recurrent themes include effects of technology and managerial control onworker experiences, changing job opportunities for women, and relationship of educationto jobs. Includes core sociological concepts, methods, theories.
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SOC 206 Social Deviance. .1(.;’ 0) F,S,Sum. Social processes in the creation and mainte—nance of deviant populations: classification, objectification of social meanings, functions ofsubcultures. and social outcomes ofthe deviance-ascription process. Includes core sociolog-ical concepts, methods, theories.
SOC 220 Cultural Geography. JU 0). Investigates the world’s past and present culturaldiversity by studying spatial patterns of population, language, religion, material andnon-material culture. technology and livelihoods, communities and settlements, and politi-cal organization and interaction.
SOC 241 Sociology of Agriculture and Rural Society. 3(3-0) F,S. Application of socio-logical concepts, methods, theories and styles of reasoning to major social problems facingrural America. Changing structure of agriculture; social impact of agricultural technology: rural community growth and decline: rural industrialization, rural poverty, naturalresources and environmental issues in rural America. Includes core sociological concepts,methods. theories.
SOC (ANT) 261 Technology in Society and Culture. 30’ 0) ES. Processes of social andcultural change with focus on role of technological innovation. Cross—cultural emphasis.Special attention to role of scientists and engineers in sociocultural change. Social andcultural impact analysis of planned technological change. Topical case studies apply courseconcepts and principles. Includes core sociological concepts, methods, theories.
SOC 281 Sociology of Medicine (Formerly SOC 313). 3(3 0) ES. Employs theory andempirical studies to understand the social etiology of disease. health practices, practitioners. and institutions. and the special area of mental health. Studies historical as well ascontemporary examples of social influences on. and effects of, health throughout the world,but especially in the United States. Includes core sociological concepts, methods, theories.
SOC 300 Social Research Methods. Preq: er. in SOC, 200 level; Coreq: ST 31 1. 4(3-2).F,S.Sum. Basic methods of social research. research design. sampling, data collection,measurement, and analysis; the relationship between theory and research. Laboratoryexercises on computer applications.
SOC 301 Human Behavior. Preq: .3 or. in SOC, 200 level. 3(3-0) F.S,Sum. The develop-ment of personality as a consequence of social interactions and behavior of individuals insocial contexts. Topics include processes oflearning, socialization, social perception, organ—ization, stability and change of attitudes, norms, norm formation and conformity, socialroles and role strain, interpersonal attraction, and intergroup and intragroup relations.
SOC 302 Mass Communications and Modern Society. Preq.‘ 3 er. in SOC, 200 level.3(3 0). Sociology of mass communications: its processes. messages, audiences, communica-tors, and social effects. Classic works by social scientists studied for impact of masscommunications on contemporary decision—making and life style.
SOC 304 Women and Men in Society. Preq: cr. in SOC, 200 level. 3(3-0) F,S. Investi-gates perpetuation and change in female and male gender roles using sociological concepts,theories and research. Explores how gender role expectations are developed and transmit-ted. Employs historical and cross-cultural perspectives as comparative bases for studyingcauses and consequences of sex differentiation in contemporary society.
SOC 305 Racial and Ethnic Relations. Preq.’ or. in SOC, 200 level. 3(3-0) F,S,Sum.Study of the nature of the relationships among racial and ethnic groups in societies aroundthe world but with emphasis on the United States. Explores topics such as inequalities ofwealth. power and status, racism. conflict, and social boundaries among groups. Currenttrends in intergroup relations are discussed.
SOC 306 Criminology. Preq: 3 er. in SOC. 200 level. 3(3 0) F,S,Sum. The processeswhereby behavior is defined as crime and persons are identified as criminals. Includes asociological investigation of agencies of law enforcement, adjudication, corrections, andprevention; patterns of criminal behavior; explanations of variations in criminality withemphasis on sociocultural and sociopsychological theories.
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SOC (REL) 309 Religion and Society. 3(3-0) F,S. Religious beliefs, practices, andorganizations addressed as social phenomena. Structural functionalism, conflict, and subjectivism as theoretical orientations for understanding influences between religion andsociety. Relationship of religions to family, government, and economy, and to social divisions, conflict, and change.
SOC 311 Community Relationships. Preq: 3 er. in SOC, 200 level. 3(3-0) S. Institutions,organizations, and agencies found in modern communities; social problems and conditionswith which they deal; their interrelationships and trends toward comprehensive planning.
SOC 342 Rural Societies Around the World. Preq: er. in SOC, 200 level. 3(3 0) S.Sociological description, analysis and understanding of rural societies in Asia, Africa andLatin America and an overview of the process of socioeconomic development in thesesocieties. Specific topics include sociological approaches to the study of development, landtenure, agrarian reform, the social and economic structures of peasant societies, andpeasant revolt and revolution.
SOC 351 Population and Planning. Preq: 3 er. in SOC. 3(3 0) F. Effects of births, deathsand migration on population size, composition, and distribution. Socioeconomic and politi-cal implications of demographic change. Impact of alternative policies on demographicprocesses.
SOC 400 Theories of Social Structure. Preq: 3cr. in SOC, 200 level. 3(3-0) F,S. Contribu-tions of Durkheim, Marx, Weber and others to contemporary macro level sociologicaltheories. Origins and development of functionalist and conflict approaches. Theories ofsocial solidarity, class structure, the state, bureaucratization, ideology. Uses of originalworks.
SOC 401 Theories of Social Interaction. Preq.’ .3” er. in SOC, 200 level. 3(3 0) ES.Contributions of Weber, Simmel, Mead, Homans and others to contemporary micro-levelsociological theories. Origins and development of ethnomethodology, symbolic interactionand exchange theory. Theories of the self, social construction of reality, interpersonalconflict. Uses of original works.
SOC 402 Urban Sociology. Preq.‘ er. in SOC, 200 level; SOC 300 or equivalent methodscourse. 3(3-0). Urban social structures emphasizing determinants and consequences ofchanges in urban places and life styles. Current urban problems and various approaches tourban social planning.
SOC 410 Sociology of Organizations. Preq: 3 er. in SOC, 200 level; SOC300 or equivalentmethods course. 3(3—0). Applications of sociological theories to study of organizationalstructures and processes. Special attention to formal and informal controls, structuralchange, conflict and cooperation, and organizational relations with environment. Exten—sive use of case studies and historical investigations.
SOC (PS) 413 Criminal Justice Field Work. Preqs: SOC 306 and PS 311, senior stand-ing in Criminal Justice option. M2 8) ES. Supervised observation and experience in acriminal justice agency. Study of relationships between ongoing programs and relevantpolitical and sociological theory and research. Weekly seminars, small groups, and individ-ual conferences. Presentation of an integrative report.
SOC 414 Social Class. Preq.‘ er. in SOC, 200 level; SOC300 or equivalent methods course.3(3 0). The universality of social inequality, its bases, and consequences. Relationship ofsocial inequality to social class, life chances, life styles and social mobility. Theories andresearch methods pertinent to the study of social class.
SOC 415 Social Thought. Preq: 3 er. in SOC, 200 level; SOC 300 or equivalent methodscourse. 3(3-0). Discussion and analysis of social thought in its philosophical and socialscience, especially sociological perspectives. Major sociological theories, their constructionand evaluation, their application to specific substantive fields, and the relationship betweentheory and research.
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SOC 418 Sociology of Education. Preq: .3 er. in SOC, 200 level; SOC 300 or equivalentmethods course. .}(3 0). Application of sociological theories to education, relating processesof stratification, socialization, and organization. Sociological analysis of classroom andlearning. Connections of schooling with family, community, and work. Cross-cultural andUS. research.
SOC 420 Sociology of Corrections. Preqs.‘ 3 er. in SOC, 200 level; SOC 300 or equivalentmethods course. 3(3-0) S. A variety of correctional settings studied in sociological perspec-tive. Major topics: formal and informal organization; inmate social systems; correctionalprograms and their consequences, alternatives to confinement, special»purpose facilities.Focus on contemporary American prison systems with historical and cross-culturalcomparisons.
SOC 425 Juvenile Delinquency. Preq: er. in SOC, 200 level; SOC 300 or equivalentmethods course. 3(3-0) S,Su7n. Nature and extent of juvenile delinquency: measurementproblems; and biogenic, psychogenic and sociogenic theories of delinquency causation.Policy implications of delinquency theories for treatment and prevention. Evaluation oftreatment and prevention programs.
SOC 426 The Juvenile Justice System. Preq: 3 er. in SOC, 200 level," SOC 300 orequivalent methods course. 3(3-0) F. The development of the juvenile justice system; theoryand practice of juvenile justice with emphasis on social control, social organization andsocial interaction; decision making and its consequences as demonstrated in enforcement,adjudication and corrections. Field trips to various juvenile justice agencies.
SOC 427 Sociology of Law. Preq: 3 er. in SOC, 200 level; SOC 300 or equivalent methodscourse 3(3 0) F. Sociological concepts, theories, and research oflaw as social control. Socialforces behind the creation, maintenance, and application of law in American Society.
SOC 440 Social Change. Preq: er. in SOC, 200 level; SOC 300 or equivalent methodscourse. 3(3-0). Sources, processes, and consequences of social change on macro and microlevels. Applications ofclassical and contemporary theories to historical and modern exam-ples of social change in international, national, regional. community, and institutionalsettings. Examples of empirical studies and appropriate methodologies for each level ofanalysis.
SOC 485 Independent Field Work in Applied Sociology. Preq: SOC 300; Coreq: SOC410. Senior standing in Sociology. 3-6 F.S,Sum. Supervised observation and experience inan applied setting. Student develops and demonstrates competency in his her major areaby applying sociological knowledge to organization/agency problems.
SOC 490 Senior Seminar in Sociology. Preqs: Senior standing and consent of depart-ment; SOC .200 or equivalent. 3(3-0). Synthesis of knowledge, theory, and methods fromearlier courses or a detailed study of a substantive or conceptual area.
SOC 492 External Learning Experience. Preq.‘ Sophomore standing. 1-6 F,S. A learn-ing experience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer, the departmental teaching coordinator and the academic dean priorto the experience.
SOC 493 Special Problems in Sociology. Preq.‘ Sophomore standing. 1-6F,S. A learningexperience in agriculture and life sciences within an academic framework that utilizescam pus facilities and resources. Arrangements must be initiated by student and approvedby a faculty advisor and departmental teaching coordinator.
SOC 495 Special Topics in Sociology. 1-3 F,S,Sum. Offered as needed to present mate-rials not normally available in regular course offerings or for new courses on a trial baSIS.
SOC 498 Independent Study in Sociology. Preq: Six hours SOC above the 200 level.F',S,Sum. A detailed investigation of a topic in sociology. Topic and mode of study deter-mined by the faculty member(s) in consultation with the department head.
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Selected 500-Leuel Courses Open To Advanced Undergraduates
SOC 501 Leadership. Preq: SOC 202 or equivalent. 3(3 0).
SOC 502 Society, Culture and Personality. Preq.‘ SOC 202 or equivalent. 3(3 0).
S(OC)505 Medical Sociology. Preq: Six credits in SOC, grad. standing or PBS status.3 3 0 .
SOC 508 Social Organization. Preq: SOC 400 or SOC 51]. 3(3-0).
SOC 509 Population Problems. Preq: SOC 202 or equivalent. 3(3 0).
SOC 510 Industrial Sociology. Preq: SOC 202 or equivalent. 3(3 0).
S(OC)513 Community Organization and Development. Preq: SOC 202 or equivalent.3 3-0 .
SOC 514 Developing Societies. Preq: Six hours SOC, ANT, grad. standing or PBSstatus. 3(3-0).
S(OC)515 Deviant Behavior. Preq: Sir hours SOC, ANT, grad. standing or PBS status.3 3—0 .
SOC 516 Social Control. Preq: Six hours SOC above 200 level, grad. standing or PBSstatus. 3(3-0).
SOC 520 Sociology of Religion. Preq: SOC 202 or equivalent, grad. standing or PBSstatus. 3(3-0).
SOC 523 Sociological Analysis of Agricultural Development. Preq: Six hours SOC orgrad. standing. 3(3-0).
SOC 534 Sociology of US. Agriculture. Preqs: Six hours SOC orgrad. standing. 3(3—0).
SOC 541 Social Systems and Planned Change. Preq: Three hours SOC. 3(3 0).
SOC (EC) 574 The Economics of Population. Preq: EC 301 or 401. 3(3 0) S.
SOC 590 Applied Research. Preq: SOC 202 or equivalent. 3(3 0).
SOC 591 Special Topics in Sociology. Preq: C]. 1-6.
SOIL SCIENCE
SSC 200 Soil Science. Preqs: One semester ofchemistry. 4(3-3) F,S. Fundamentals of soilsincluding origin, composition and classification; their physical, chemical, and biologicalproperties; significance of these properties to soil plant relationships and soil management.KLEISS
SSC (BAE) 323 Water Management. Preq: Junior standing. 3(2-2) F. Water manage-ment principles applied to agriculture; hydrologic cycle, runoff, surface and sub surfacedrainage, soil conservation measures to reduce erosion and sedimentation, irrigation, pondconstruction, open channel flow, water rights and environmental laws pertaining to watermanagement. Emphasis on problem solving. SNEED
SSC (BAE) 324 Elementary Surveying. Preq: Junior standing. 1(0 3) F. Theory andpractice of plane surveying to include measuring distances as well as record keepingdifferential leveling, profile leveling, topographic mapping, stadia surveying, and the useof these tools in agricultural applications.
SSC 341 Soil Fertility and Fertilizers. Preqs: SSC 200, BS 100. 3(3—0) F. Principles ofmanaging plant nutrition for crop production, fertilizer materials, crop fertilization, soilfertility maintenance, and management practices for optimizing fertilizer use; soil andplant tissue testing as diagnostic tools in nutrient management. MINER
SSC 342 Soil Fertility Laboratory. Coreq: SSC341. 1(0 3) F. Growing plants in solutionand soil. Relating nutrient requirements to soil test data determined in lab. Calculating
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quantities of l ime and fertilizer needed and computing least cost blends. Field trips for soilsampling and visiting soil testing lab and bulk blending plants. COX
SSC 361 Role of Soils in Environmental Management. Preq: SSC 200. 3(2 .2) S. Alt. yrs.Role of soil in the environmental consequences of land use practices; soil factors in thecompetition among land uses: land treatment of municipal and industrial wastes; on sitedisposal of domestic wastewater; erosion and sedimentation control; land use in coastalareas; soil constraints in the development of land use plans. KING
SSC 370 Alternative Agricultural Systems.Preq:SSC200. 3(3 0) S. Alt. yrs. Principlesand methodologies of alternative agricultural systems (e.g. organic, biodynamic, biological. ecological. permaculture) as related to soil productivity and management, nutrientsources. energy, economics. pest management, pollution and current research. Explore thefeasibility of alternative systems or combinations of alternative and conventional systemsas viable methods for food and fiber production. KING
SSC 452 Soil Classification. Preq:SSC20/). 4(2 1;)S. Genesis, morphology, and classification of soils; characterization of soils according to their diagnostic properties; interpretingsoil use potential; emphasis on North Carolina soils and their taxonomy: field exercise in soilmapping and site evaluation; several field trips, one overnight. KLEISS
SSC 461 Soil Physical Properties and Plant Growth. Preq: SSC 200 or equiralent..10 (I) F. Soil physical properties and their influence upon plant growth; soil solid-porosityrelationships. soil water. soil temperature, soil aeration and mechanical impedance. Prin-ciples associated with management and alteration of physical properties. CASSEL
SSC (CS) 462 Soil-Crop Management Systems. Preqs: CS 212, CS 414. SSC 342. SSC45!; sen for standing. 3(2-3) S. Unites principles of soil science and crop science with those ofallied areas into realistic agronomic applications: practical studies in planning and evalua-tion of soil and crop management systems. FIKE. WAGGER
SSC 472 Forest Soils. Prcq: SSC 341, or FOR .303. 3(2-3) S. Soil as a medium for treegrowth; relation of soil physical, chemical, and biological factors to the practice of silviculture; extensive soil management in the forest and intensive soil management in forestnurseries and in seed orchards: relation of soil and site to forest genetics, ecology, pathology.and entomology. DAVEY
SSC 490 Senior Seminar in Crop Science and Soil Science. Preq: Senior standing.1(1 0) S. Review and discussion of currenttopics in crop science, soil science, agronomy andnatural resource management. Preparation and presentation of scientific information inwritten and oral format. KLEISS
SSC 492 External Learning Experience. Preq: Sophomore standing. 1-6 F,S. A learn-ing experience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withthe prospective employers must be initiated by student and approved by a faculty adviser.the prospective employer, the departmental teaching coordinator and the academic deanprior to the experience. KLEISS
SSC 493 Special Problems in Soil Science. Preq: Sophomore standing. 1 6 F,S. Alearning experience in agriculture and life sciences within a framework that utilizescampus facilities and resources. Contact and arrangements with prospective employersmust be initiated by student and approved by a faculty adviser, the prospective employer,the departmental teaching coordinator and the academic dean prior to the experience.KLEISS
SSC 495 Special Topics in Soil Science. Preq: SSC 200. 1-6 F. S. Special topics, prob-lems, trial courses, or activities in various phases of soil science. KLEISS
Selected 500-Level Courses Open To Advanced Undergraduates
SSC 501 Tropical Soils: Characteristics and Management. Preq: Six credits in SSC.3(3-0) S. Alt. yrs.
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SSC 511 Soil Physics. Preqs: SSC 200, PY 212. 4(3-3) F.
SSC 520 Soil and Plant Analysis. Preqs: PY 212; CH 315; at least three soils coursesincluding SSC 3.41 or C1. 3(2 3) Alt. S.
SSC 522 Soil Chemistry. Preqs: SSC 200, one year ofgeneral inorganic chemistry. 3(3 0)S.
SSC 532 Soil Microbiology. Preqs: MB 401; CH 220 or C1. 4(3—3) S.
SSC 541 Soil Fertility. Preq: SSC 3.41. 3(3-0) F.
SSC 551 Soil Morphology, Genesis and Classification. Preqs: MEA 120, SSC 200, SSC341. 3(3-0) F.
SSC 553 Soil Mineralogy. Preqs: SSC 200, SSC 341, MEA 330. 3(2 3) F.
SSC 562 Environmental Applications of Soil Science. Preq: SSC 200 or C1. 3(2-3) S.
SSC 590 Special Problems. Preq: SSC 200. Credit Arranged. F,S.
STATISTICS
ST 101 Statistics by Example. Preq: Credit not allowed if student has prior credit foranother ST course. 3(3 0) F. Sampling, experimental design, tables and graphs, relation-ships among variables, probability, estimation, hypothesis testing. Real life examples fromthe social, physical and life sciences, the humanities, and sports. BRIGGS, DIETZ
ST (PSY) 240 Introduction to Behavioral Research I. Preq: PSYZOO; Coreq: PSY(ST)241. For PSY and HRD majors only. 3(3—0) F,S. (See Psychology)
ST (PSY) 241 Introduction to Behavioral Research I Lab. Preq: PS Y200,‘ Coreq: PSY(ST) 21,0. For PSYand HRD majors only. l(0 2) ES. (See Psychology)
ST (PSY) 242 Introduction to Behavioral Research II. Preq: PSY (ST) 2.40; Coreq:PSY(ST) 243. For PSY and HRD majors only. 3(3 0) ES. (See Psychology)
ST (PSY) 243 Introduction to Behavioral Research II Lab. Preq: PSY(ST) 240; Coreq:PSY (ST) 242. For PSY and HRD majors only. 2(0—4) F,S. (See Psychology)
ST 301 Statistical Methods I. Preqs: MA 141, CSC 110 or CSC112. 3(3 0) F. Contemporary description and analysis of single samples of data. Graphical data presentation methodsfor determination of patterns and relationships among variables. Classical and robustalternative methods for single sample data summary procedures. Probability concepts,sampling, and expectations. Confidence interval and hypothesis testing for sample meanand proportion. Computer use emphasized.
ST 302 Statistical Methods II. Preq: ST301. 3(3 0) S. Confidence intervals and hypothe-sis testing with graphics in multiple samples and/or variables cases: tests for means/pro-portions of two independent groups, analysis of variance for completely randomized design,contingency table analysis, correlation, single and multiple linear regression; design ofexperiments with randomized blocks, factorial design and analysis of covariance. Compu—ter use emphasized.
ST 31 1 Introduction to Statistics. Preq.‘ Credit not allowed ifstudent has prior creditforanother ST course or BUS .350. 3(3-0) F,S,Sum. Examining relationships between twovariables using graphical techniques, simple linear regression and correlation methods.Producing data using experiment design and sampling. Elementary probability and thebasic notions of statistical inference including confidence interval estimation and tests ofhypothesis. One and two sample t-tests, one way analysis of variance, inference for countdata and regression. GERIG
ST (BUS) 350 Economics and Business Statistics. Preqs: MA 114; EC201 or 212. 3(3 0)F,S,Sum. (See Business Management)
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ST 361 Introduction to Statistics for Engineers. Preq: College algebra. 3(3-0) F,S,Sum.Statistical techniques useful to engineers and physical scientists. Includes elementaryprobability, frequency distributions. sampling variation, estimation of means and standard deviations, confidence intervals, significance tests, elementary least squares curvefitting.
ST 371 Introduction to Probability and Distribution Theory. Preq.‘ MA 241; Coreq:MA :1“). 3(3 0) F.S.Sum. Basic concepts of probability and distribution theory for studentsin the physical sciences. computer science and engineering. Provides the backgroundnecessary to begin study ofstatistical estimation, inference, regression analysis, and analysis of variance.
ST 372 Introduction to Statistical Inference and Regression. Preq: ST 371. 3(3 0)F.S,Sum. Statistical inference and regression analysis including theory and applications.Pointand interval estimation ofpopulation parameters. Hypothesis testingincluding use oft. x1 and F. Simple linear regression and correlation. Introduction to multiple regressionand one way analysis of variance.
ST 421 Introduction to Mathematical Statistics I. Preq: MA 242. 3(3-0) F. Elementarymathematical statistics primarily for undergraduate majors and graduate minors in Statistics. Introduction to probability, common theoretical distributions, moments. momentgenerating functions, sampling distributions, central limit theorem.
ST 422 Introduction to Mathematical Statistics II. Preq: STAZI. 3(3 0) S. Elementarymathematical statistics primarily for undergraduate majors and graduate minors in Statistics. Point and interval estimation, maximum likelihood, tests of hypotheses. concepts ofdecision theory and elements of general linear model theory.
ST 430 Introduction to Regression Analysis. Preq.’ ST302. 3(3 0) F. Regression analy—sis as a flexible statistical problem solving methodology, Matrix review: variable selection;prediction; multicolinearity; model diagnostics; dummy variables; logistic and non—linearregression. Emphasizes use of computer.
ST 431 Introduction to Experimental Design. Preq.’ ST 302. 3(3 0) S. Experimentaldesign as a method for organizing analysis procedures. Completely randomized, random—ized block, factorial. nested, latin squares, split-plot, and incomplete designs. Responsesurface and covariance adjustment procedures. Stresses use of computer.
ST 432 Introduction to Survey Sampling. Preq: ST 302. 3(3-0) S. Design principlespertaining to planning and execution of a sample survey. Simple random, stratified ran-dom, systematic, and one- and two-stage cluster sampling designs. Emphasis on statisticalconsiderations in analysis of sample survey data. Class project on design and execution of anactual sample survey.
ST 435 Statistical Methods for Quality and Productivity Improvement. Preq: ST302.3(3 0) F. Use of statistics for quality control and productivity improvement. Control chartcalculations and graphing, process control and specification; sampling plans; and reliabil—ity. Computer use will be stressed for performing calculations and graphing.
ST 445 Introduction to Statistical Computing and Data Management. Preq: ST 302.3(3-0) S. Introduction to use of computers to manage, process and analyze data. Topicsinclude concepts of research; data management; JCL and utility programs; use of statisticalprogram package for data analyses and graph production; and writing statistical pro-grams to perform simulation experiments. Students will make reports on class projects.
ST 493 Special Topics in Statistics. Preq: Consent ofdepartment. 1 F,S,Sum. In depthexploration of advanced areas and topics not covered in present statistics courses. Topicsand mode of study determined by faculty member.
Selected 500-Level Courses Open To Advanced Undergraduates
ST 505 Applied Nonparametric Statistics. Preq: ST 372 or ST 511. 3(3-0) S.
ST (20) 506 Sampling Animal Populations. Preq.‘ ST 512. 3(3 0) F. Alt. yrs.
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ST 507 Statistics for the Behavioral Sciences 1. 3(3 0) ES.
ST 508 Statistics for the Behavioral Sciences II. Preq: ST 507 or C1. 3(3—0) S.
ST 51 1 Experimental Statistics for Biological Sciences I. Preq: ST311 or grad. stand-ing. 3(3 0) F,S.
ST 512 Experimental Statistics for Biological Sciences 11. Preq: ST 511 or equivalent3(3 0) ES.
ST 514 Experimental Statistics for Social Sciences 11. Preq: ST 507 or equivalent.3(3—0) S.
ST 515, 516 Experimental Statistics for Engineers. Preq: (515) ST361 or grad. standing; (516) ST 515 or equivalent. 3(3 0) RS.
ST 517 Applied Least Squares. Preq: ST 430 or equivalent. 3(3 0) F.
ST 518 Applied Time Series Analysis. Preq: ST 512. 3(3—0) F.
ST 519 Applied Multivariate Statistical Analysis. Preq: ST 512 or equivalent. 3(3 0) S.
ST 521 Statistical Theory 1. Coreqs: MA 425 or MA 511 and MA 305. 3(2-2) F.
ST 522 Statistical Theory 11. Preq: ST 521; Coreq: MA 426 or MA 512. 3(2—2) S.
ST 531 Design of Experiments. Preq: ST 431 or equivalent. 3(3 0) F.
ST 535 Statistical Quality Control. Preq: ST 515. 3(3 0) F.
ST (MA) 541 Theory of Probability I. Preq: MA 425 or 511. 3(3-0) F.
ST (MA) 542 Introduction to Stochastic Processes. Preqs: MA 305 and ST 51+] or ST521. 3(3 0) S.
ST (TOX) 563 Statistical Problems in Toxicology. Preq: ST 511 or equivalent. 2(2 0) 8.All. yrs.
ST (BMA, MA) 571 Biomathematics I. Preq:Advanced calculus, reasonable backgroundin biology or CI. 3(3—0) F.
ST (OR, BMA) 575 Decision Analytic Modeling. Preq: MA 421 or STMI and ST507orST 511 07‘ ST 515. 4(3-2) F. Alt yrs.
ST 591 Special Problems. Preq: CI. 1 3 F,S,Sum.
SOCIAL WORK
(Also see SOC — Sociology; ANT Anthropology)
SW 201 Community Social Services. 3(3-0) F. Study of social services typical of American communities including services to children, families, and older persons; and services inmental health, criminal and juvenile justice, and industry. Volunteer work required.
SW 203 The Development of Social Welfare in the US: Policy and Programs 1.3(3-0) F,S. Major programs and policy developments in US. social welfare from thecolonial period through the depression of the 1930’s. Emphasis is upon definition of socialproblems and the characteristics of social programs.
SW 205 Social Welfare in Contemporary America: Policy and Programs 11. Preq.‘SW 203. 3(3-0) F,S. Social welfare policy and programs from the 1930’s to the present.Social security, employment programs, public assistance, the War on Poverty, reformefforts of the 1970’s and developments in the 1980's.
SW 307 Economic Security Programs. Preq: SW205. 3(3-0) S. Major economic securityprograms and their impact on the populations they serve. Analysis and evaluation of thebenefit structure of social insurance and public assistance programs and proposals andattempts to reform these programs.
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SW 309 Social Work in Schools. Preq: Social work students. 3(3 0) F,Sum. Practicemodels and roles relevant to school social work. Emphasis on cooperative work with schoolpersonnel in the identification, prevention and treatment of social, emotional and behav-ioral problems of children and interventive techniques with parents and communitygroups. Designed for individuals preparing for social work practice in the public schoolsand for school social workers toward recertification.
SW 310 Human Behavior Theory for Social Work Practice. Sophomore standing..f(.j 1)) F,S. Theory regarding human social functioning for students intending to practicesocial work. Emphasis on social, biological, psychological, and cultural factors in humanlife.
SW 311 Black Family in its Social Environment. Preq: Sophomore standing. 3(3 0).Considers alternative conceptual models of Black family life and their relationships toother social institutions and to social policy development. Examines policy implications ofBlack family demographic characteristics, socialization patterns, gender roles, and kin-ship patterns. SMITH
SW 312 Social Work Practice in Health Care. Social Work students. 3(3 0). Practiceskills and knowledge required of social workers in health care systems, Multidisciplinaryteam work in health care. Social components of major illnesses and disabilities, includingprevention and rehabilitation. Emotional, cultural, economic and social factors in healthand illness. Health needs of specific population groups.
SW 314 Child Welfare. Social Work students. 3(3—0). Focuses on social work practicewith children, youth, their parents and substitute parents. Emphasizes development ofdiagnostic and case planning activities which support, augment or substitute for thefamily. Includes methods of protective services which focus on the maintenance, improve-ment and or restoration of the social functioning of parents and children.
SW 320 Social Work Practice I. Preq: SW 310. 3(3 0) F,S. Elements of the generalmethod of social work practice: professional values, client worker relationships, and pro-fessional roles. Interviewing skills and problem analysis.
SW 405 Social Work Practice II. Preq: SW 320. 3(3»0) F,S. Problem solving in socialwork practice with individuals and groups, including family and community groups.
SW 406 Field Work in Social Services I. Preq: SW320; Coreq: SW405. This course maybe repeated only once. 6(2‘16)F,S. Supervised placement in a social service organization.Application of social work knowledge and skill. Weekly seminar on campus.
SW 407 Field Work in Social Services II. Preq: SW406. This course may be repeatedonly once. 6(2 16) F,S. Advanced supervised work in social service organization. Weeklyseminar on campus.
SW 420 The Legal Aspects of Social Work. Preq: SW307; Social Work students. 3(3-0)F. S. Legal environment of the social work profession. Relationships among legal processes,the delivery of social work services, and client problems.
SW 498 Special Topics in Social Work. Preq: Nine hours of Social Work. Social Workstudents. 6 F,S,Smn. Independent or small group study of a social work practice or socialwelfare area.

TEXTILES
T 105 Introduction to Textile Material Science. 3(2-2) F,S. Special properties of fibersand their classification, structures of yarns and fabrics, surface treatments of fabric, endproducts, market and management factors. Exercises and tutorial/problem sessions. Afield trip will be required.
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T 110 Textiles Scholars Forum. Preq: Enrollment limited to participants in the TextilesScholars Program. 0(2-0) F,S. Interdisciplinary seminar series with presentations by dis-tinguished faculty members and experts drawn from technical, academic, business andgovernment communities. Discussions of major public issues and topics of contemporaryconcern.
T 200 Introduction to Textiles. Not open to students required to take 105. 3(3 0) S.Survey of textiles including technical and economic history of the industry; physical andchemical processes involved in producing textile products from raw materials; uniqueaesthetic, physical and chemical properties of textiles and how these properties are deter-mined by raw materials and production processes; and influence of properties of textilematerials on their utilization and performance.
T 210 Textiles Scholars Forum. Preq: Enrollment limited to participants in the TextilesScholars Program. 0(2 0) ES. Interdisciplinary seminar series with presentations by distinguished faculty members and experts drawn from technical, academic, business andgovernment communities. Discussions of major public issues and topics of contemporaryconcern.
T 401 Environmental Aspects of the Textile Industry. Preq: Senior standing. 3(3 0) S.Environmental pollution sources and effects, occupational safety and health, and typicalproblems specific to the textile industry. Survey of natural and synthetic fiber pollutionproblems with case histories. Techniques for pollution control by source reduction andtreatment. Safety and health management for hazards in the industry.
T 402 Introduction to the Theory and Practice of Fiber Formation. Preqs: Seniorstanding; TC 203, MA 231, PY212, and either CH103 or CHJO7. 3(3—0) F. Flow behavior ofpolymeric materials as related to the formation of fibers by melt, dry and wet extrusion.Elementary theories of drawing and heat setting. Application of fiber-forming theories tosynthetic and cellulosic fibers.
T 490 Development Projects in Textiles. Preqs: Senior standing and 2. 75 GPA. Coursemay be taken twice provided projects are different subject matter. 2-3 F,S,Sum. Directedundergraduate research in textile engineering and science through experimental, theoret-ical and literature studies in textile and related problems.
T 491H Honors Seminar in Textiles. By invitation into Honors Program in Textiles.1(1—0) ES. A seminar on current university and industrial research in the field of textiles.
T 492 Special Topics in Textiles. Preq: Senior standing. 1-3 F, S. Special topics related totextile engineering and science.
T 493 Industrial Internship in Textiles. Preq: Textile core courses. (Minimum GPA 2. 0).Limited to three credits per student, 10 wee/cs of .40 hours required. F,S,Sum. Paid professional level work experience in textiles, relating academic training in science and technology to industrial practice under professional guidance. Written reports used for grading.Appropriate department head approval required.
T 495 Senior Seminar in Textiles. Preqs: Senior standing and CI. Restricted to studentsin the College of Tertiles. 1(1 0) F. Topics of current interest and case studies in the textileand allied industries are presented by guest lecturers. Written reports and discussionsrequired of students.
T 497 Independent Research in Textile Engineering, Chemistry and MaterialsScience I. Preq: Junior standing in TECS; 2.8 GPA; course coordinator’s approval. 3(0 9)F,S,Sum. Independent research in Textile Engineering, Chemistry and Materials Sciencetopics through experimental, theoretical and literature studies. Written and oral reportsrequired.
T 498 Independent Research in Textile Engineering, Chemistry and MaterialsScience II. Preq: T497; course coordinator's approval. 1-3 F,S,Sum. Independent researchin Textile Engineering, Chemistry and Materials Science topics through experimental,theoretical and literature studies. Written and oral reports required.
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TEXTILE AND APPAREL MANAGEMENT
TAM 170 Textile Design Orientation. 1(0 2) S. Orientation course designed to presentthe breadth and scope ofthe Textile Design profession together with future opportunities inthis field.
TAM 218 Introduction to Apparel Technology Management. Preq: T 105. 3(3 0) ES.Structure and organization of the apparel industry and its strategic function in the softgoods pipeline together with an analysis of the critical stages involved in the manufacture ofapparel and other sewn products.
TAM (DN) 272 Printed Textile Design. Preq:A grade ofCorbetterin DF10107DF111.J(()-h‘) S. Design and production of printed and pattern dyed fabrics. Development ofdesignabilities through hand production methods with an awareness of industrial processes.
TAM 315 Apparel Production 1. Preq: TAM 215. 3(2 2) F. Concepts and practices forthe production of basic apparel items, beginning with selection of fabric and other rawmaterial garment components and extending through pattern development, pattern grad-ing. and pattern engineering. Techniques for development of styled patterns and forsolution of problems of fit.
TAM 316 Apparel Production II. Preq; TAM 315. 3(2-2) S. Principles of apparelmanufacturing: markers (stencils and computer); spreading and cutting technology; andseaming. stitching. and joining for industrial sewing machines and ultrasonic machines;pressmg.
TAM 330 Textile Measurements and Quality Control. Preqs: TS 211, TT 220, TT 250,ST 361. 4(5’ 2) ES. Principles of measuring basic physical properties of textile materials:techniques of in process control and evaluation of product quality; application to themanufacturing sequence of statistical control charts and capability limits; aspects ofsampling theory. BANKS LEE
TAM 331 Quality Control for Textile Production Management. Preqs: TS 211, TT220, TT 250, ST 361. Not for students who take TAM (TT) 330. 3(2-2) F,S. Principles ofquality control applied by management to the production process; techniques of decisionmaking relative to product quality and profits; attitudes and responsibilities for quality;systems for quality assurance. SUH
TAM (ID) 371 Woven Textile Design. Preq.‘ T105. 3(1 1;) F. Design and production ofwoven fabrics. including an exploration of various basic structures, color effects andtextural effects. Development of design abilities through hand production methods with anawareness of industrial processes. SMITH
TAM (ID) 372 Knitted Textile Design. Preq: T105. 3(1-4) S. Design and production ofboth hand- and machine knitted fabrics, jacquard patterning, and color effects. Develop-ment of design abilities through practical application of hand- and machine-productionmethods. Awareness of industrial processes. DONALDSON
TAM 380 Management and Control of Textile and Apparel Systems. Preqs: EC 201.TT 220. TT 250, CSC 200, or Junior standing in Textile Engineering. 3(3-0) F,S. Manage-ment approaches and practices and basic economic considerations in the development,production. and distribution of industrial and consumer textile and apparel products.
TAM 381 Supervision in the Textile and Apparel Industries. Preqs: TAM 380, PSY200. 3(J 0) S. Supervision applied to the specific problems confronting the textile andapparel industries. Role of supervisors in maintaining productivity in an atmospherewherein continuing and critical problems prevail. Emphasis on supervisors competenciesneeded to effectively discharge their responsibilities. ROBINSON
TAM 382 Principles of Soft Goods Marketing. Preq:EC 201. Credit not allowedfor bothTAM 382 and BUS 860. 3(3 0) F. Principles of marketing textiles in the consumer goodssector. Emphasis on market segmentation, product strategy, pricing decisions, promotion
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and channels of distribution. Interface between textile manufacturers and those producingapparel and upholstered furniture. Marketing channel for apparel to the retailer.BERKSTRESSER
TAM 383 Management Aspects of Textile Product Development. Preqs: TS 211, TT220, TT 250, TC 301. 3(3 0) S. Development of products in order to meet profit goals.Integrates technology skills with management skills in problem solving.BERKSTRESSER, GILMORE, LITTLE
TAM 415 Apparel Product Development. Preq: TAM21 8, 315. 31 6. 3(2 2) F. Introduc—tion to various methods of generating patterns for mass-produced apparel with emphasis on“flat pattern” design techniques. Relationship of body configuration to pattern shape,specifications to garment size and fit, standards for judging fit, distinctions between easeand style fullness, and design analysis procedures are included.
TAM 416 Apparel Production III. Preq: TAM218;BUS 350 or ST361; TAM31 6. 3(2-2)S. Traditional and non-traditional workplace designs for textile and apparel production.Applications of computerized predetermined time study, work measurement, line balancing techniques as production optimization tools in labor-intensive environments. Emphasison computer applications for simulation and management of apparel production, productdata management, payroll, incentive systems.
TAM 431 Fabric Performance Testing. Pregs: TAM (TT) 330, senior standing. 3(2—2)F. Standard and special techniques of measurement of physical and mechanical propertiesof fabrics. Underlying principles of measurement techniques and effects of test conditions.Design of test and interpretation of test data in light of the end-use performance require—ments. GHOSH
TAM (DN) 470 Textile Design Studio. Preq: A grade of C or better in TAM (DN) 272.371, and 372. 6(0 9) F. Semester design project based on a single problem statement.Individual investigation of resources, processes and solutions in the development of acollection of fabrics or end products. Public exhibition of collections. DONALDSON
TAM 480 Production Management Decisions for Textile Operations. Preqs: TAM380, EC 30], ACC 280 or 210, senior standing. 3(2—2) F,S. Quantitative techniques fordecision making and management in a textile/apparel environment.BERKSTRESSER, HODGE, POWELL
TAM (BUS) 482 Textile Marketing Management. Preqs: TAM 382 or BUS 360; EC301; Coreq: TAM 380. 3(2 2) F. The development and state of the art of current textilemarketing management theory and practice are covered in classroom sessions. Management lab sessions include experiential, marketing games, and role-playing exercises. Current industry practice and government relations are stressed. BERKSTRESSER
TAM 484 Management Decision Making for the Textile Firm. Preqs: TAMA80, TAM.482, and EC 302. 3(3 0) F,S. Economic, institutional and environmental settings withinwhich management decisions are made, including in depth analyses of specific issues andproblem areas affecting the textile industry. Special emphasis on strategic managementand topics of current interest and significance. BERKSTRESSER
TAM 487 Textile and Apparel Labor Management. Preq: Sr. standing. 3(3-0) F.Labor management problems. Emphasis directed toward role of production supervision intextile and apparel plants. Study of NLRB decisions and court opinions involving textileand apparel corporations. POWELL
TAM 490 Development Projects in Textile and Apparel Management. Preq: Juniorstanding and 2. 75 GPA. Courses may be taken twice provided projects are different subjectmatter. 1-3 F,S,Smn. Directed research in Textile and Apparel Management throughexperimental, theoretical and literature studies in textile and apparel related problems.
TAM 491 Special Topics in Textile and Apparel Management. Preq: Sr. standing. 1-3F,S. Special topics related to textile and apparel management.
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TAM 495 Senior Seminar in Textile and Apparel Management. Preq: Senior stand-ing and eons-e nt of instructor. Rtstricted to students in the College of Tertiles. 1(1 0) F. Topicsof current interest in the textile and allied industries are presented by guest lecturers.Written reports and discussions required of students.
TAM 499 Independent Research in Textiles and Apparel. Preqs: Senior standing andJ. 7.5 GPA. ('uurse may be takt 72 [Mice provided projects are different. 2 3F,S.Sum. Directedundergraduate research in textiles and apparel through experimental, theoretical andliterature studies in related problems.
Selected 500-Level Courses Open To Advanced Undergraduates
TAM 520 Yarn Processing Dynamics. Preqs: MA 301 and C1 or grad. standing. 3(2 2)F.
TAM 530 Textile Quality Control. Preq.‘ TAM (TT) 3.3!) or Cl. 3(3 0) S.
TAM 541 Theory and Practice of Knitted Fabric Production and Control. Preqs:TAM (TT) .170 and CI. 30 1)) F.
TAM 549 Warp Knit Engineering and Structural Design. Preq: TT 443. 3(3 0) S.
TAM 555 Production Mechanics and Properties of Woven Fabrics. Preqs: MA 301and C1 or grad. standing. 3(2-2) S.
TAM 561 Mechanical and Rheological Properties of Fibrous Material. Preq: MA301.3(3 2) S.
TAM 562 Physical Properties of Fiber Forming Polymers, Fibers and FibrousStructures. Prtqs: MA .301, PYJIM. 3(3 0) F.
TAM 563 Characterization of Structure of Fiber Forming Polymers. Preqs.‘ MA 301,P1705. 3(3—0) F.
TAM (EB) 585 Market Research in Textiles. Preqs; TAM (BUS) 482. 3(3 0) S.
TAM 590 Special Projects in Textiles. Preqs: Sr. standing or grad. standing. CI. 2 3F,S.Sum.
TAM 591 Special Topics. Preq: C]. 1-4 F',S.
TEXTILE CHEMISTRY
TC 105 Introduction to Textiles and Computers. 3(2—2) F. Overview of the propertiesand uses of polymers. fibers, yarns. fabrics, dyestuffs, and textile finishes. Emphasis oncomputer applications in practicum. Field trip required.
TC 203 Introduction to Polymer Chemistry. Preq: CH 101. 3(3-0) F,S. Sum. The organicreactions and principles necessary to understand the preparation properties and chemistryof polymers are surveyed; the synthesis, applications and behavior of the common classes ofpolymers are discussed with emphasis on those materials used in the textile industry; thechemistry and structure of natural and man made fibers are given special attention.
TC 301 Technology of Dyeing and Finishing. Preq: TC 203. M3 2) F,S,Sum. Basicprinciples and procedures for the preparation, dyeing, printing, and finishing of naturaland man made fibers. The chemical nature of dyes and fastness properties, and the chemi-cal nature of finishes used to impart specific end-use properties.
TC 305 Introduction to Color Science and Its Applications. Preq: PY 212 or PY208.3(2~2) S. Basic principles and applications of color science. Physical, physiological andpsychophysical aspects of color. color perception, color specification, color measurementand color control. Laboratory and computer color graphics exercises to aid understandingof color science. McGREGOR, SMITH
TC 310 Textile Preparation and Finishing Chemistry. Preq: TC 301. 3(3 0) F. Topicsin textile wet processing. Chemical mechanisms and unit operations in fabric preparationand finishing.
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TC 320 Textile Dyeing and Printing. Preqs: TC 203, TC .301; Coreq: CH 223. 3(3—0) S.Topics in coloration of textile fibers; chemical and physical mechanisms in textile dyeingand printing.
TC 407 Wet Processing Operation and Quality Control. Preqs: TMS 210, TC 310, TC320. 3(1 6) S. Pilot scale batch and continuous wet processing. Selection and use of processand quality control tests.
TC 412 Textile Chemical Analysis. Preq: TC .203. 3(2 .3) S. Application of certaintechniques of analysis to fibers, textile chemicals and textile processes; ultraviolet, visibleand infrared spectrophotometry; chromatography; viscometry; interfacial tension: calori-metric, gravimetric and mechanical thermal analyses. Emphasis on solving problems ofanalysis involving such processes as sorption, solution, diffusion, crystalliration. etc.
TC 441 Theory of Physico-Chemical Processes in Textiles I. Preqs: Cin MA 231 or 2.4]and Cin PY205 or 211; Coreq:PY212 or PY208. 3(3 0) F. First semester of a two—semestersequence. Systems and processes, thermodynamics. Applications to polymer and textilewet processing situations.
TC 442 Theory of Physico-Chemical Processes in Textiles II. Preq: TC 1,41. 3(3 0) S.Second semester of a two-semester sequence. Ideal and non ideal solutions, colligativeproperties. Electrochemistry, dyeing isotherms, chemical kinetics, surface chemistry. the—ory of repellency and other special topics.
TC (CH) 461 Introduction to Fiber-Forming Polymers. Preq: CH 223. 4(3-3) F. Syn-thesis and properties of fiber-forming polymers. Step-growth and chain-growth polymeri~zation. Survey of formation techniques for synthetic fibers. Relationships between chemi-cal structure and physical properties of natural and synthetic fibers.
TC 466 Polymer Chemistry Laboratory. Preq: TC 441 or CH 431; Senior standing.3(1 6). Synthesis and characterization of polymers; thermodynamics of rubber elasticityand gelation; spectroscopic, thermal and scattering techniques for polymer analysis. Theprocessing of polymers into fibers and films.
TC 491 Seminar in Textile Chemistry. Preqs: TC 310, TC 320 and senior standing.1(0 2) S. Familiarizes studentwith the principal sources of textile chemistry literature andemphasizes importance of keeping abreast of developments in the field. Emphasizes fundamentals of technical writing. Reports, lectures arranged.
TC 492 Special Topics in Textile Chemistry. Preq: permission of instructor. 1 3 F,S.Presentation of material not normally available in regular course offerings or offering ofnew courses on a trial basis. Credits and content determined by faculty member in consultation with the Department Head.
Selected 500—Level Courses Open To Advanced Undergraduates
TC 504 Fiber Formation Theory and Practice. Preqs: MA 341, PY208 or C1. 3(3—0) S.
TC 505 Theory of Dyeing. Preq: CH 433 or C1. 3(3-0) S.
TC 506 Color Science. Preq: Sr. in TC or grad. standing. 3(2~2) F.
TC 520 Chemistry of Dyes and Color. Preqs: CH 221 and 223. 3(3 0) S.
TC 530 The Chemistry of Textile Auxiliaries. Preq.‘ One year of organic chemistry.3(3—0) F.
TC 561 Organic Chemistry of High Polymers. Preqs: TC (CH) 46], CH331 or CH 431.3(3 0)S.
TC (CH) 562 Physical Chemistry of High Polymers - Bulk Properties. Preqs.‘ CHZZOor 223, CH 331 or 431. 3(3-0) F.
TC 565 Polymer Applications and Technology. Preq.‘ One year of organic chemistry;TC 461. 3(3-0} S.
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TC (CHE) 569 Polymers, Surfactants and Colloidal Materials. Preqs: CHE 316. CH3.31}. 3(3-(1) F.
TC (CHE) 570 Radiation Chemistry and Technology of Polymeric Systems. Preqs:CH 321,431.3(30)S.
TC 591 Special Topics in Textile Science. Preqs: Sr. or grad. standing and CI. 1-4 F,S.

TEXTILE ENGINEERING
TE 201 Polymer and Fiber Science and Engineering. Preqs: MA 241, CH 101. 4(3-2)S. Principles of polymer chemistry: chemical and physical properties of polymers; engi-neering principles of fiber formation; properties and uses of fibers.
TE 301 Textile Manufacturing Processes and Systems I. Preqs: TE 201, PY205, MA21,2; Coreq: MAE 311,. 4(3 2) F. Engineering analysis of textile structures, especially yarns.Unit processes of production, handling and packaging. Production sequences, intermachine effects. machine design and their consequences on the textile product.
TE 302 Textile Manufacturing Processes and Systems II. Preq: TE 301. 4(3 2) S.Mechanisms used in the production of woven, knitted and nonwoven fabrics. Design andoperation of these mechanisms and their impact on the fabric. System dynamics of thedifferent fabric forming processes.
TE 303 Textile Chemical Processes. Preqs.‘ MAE 301, MAE 308, TE 302. 4(3-2) F.Thermodynamic concepts of material and energy balances describing preparation, dyeing,drying, humidification and chemical reactor design for selected textile chemical wetprocesses.
TE 401 Textile Engineering Design I. Preqs: MAE 208. MAE 311;; Coreq: TE 303.4(3-3) F. The design process including initial specification, design constraints, sources ofinformation and design strategy. Development of fact finding ability in areas unfamiliar tothe student. Analysis of existing designs and the development of improved or new designs.
TE 402 Textile Engineering Design II. Preq: TE401. 4(2-6) S. Application of engineer-ing and textile science to the design of textile machines and processes. Design, construction,and evaluation of a modular component of a selected machine.
TE 403 Mechanics of Fibrous Structures. Preqs: MAE 314. 3(3 0) F. Mechanics offibrous structures including fibers, yarns and fabrics. Transverse isotropy of fibers; tensile,bending, and shear behavior of fabrics.
TE 404 Textile Process Quality Control. Preqs: ST 361: TE 302: ECE 3.31. 4(5‘ 2) S.Defining and quantifying quality of textile products; quality control by statistical samplingand continuous monitoring. Design ofcontinuous monitoring and control systems; applica-tions to textile systems design.
TE 492 Special Topics in Textile Engineering. Preq: Permission ofinstructor. 1-3 F. S.Presentation of material not normally available in regular course offerings or offering ofnew courses on a trial basis. Credits and content determined by faculty member in consulta—tion with the Department Head.
TECHNOLOGY EDUCATION
TED 1 15 Wood Processing. 3(1—4) F. S. Basic knowledge and skills needed to design andconstruct functional wood products. Includes a study of the tools, materials and processesused to machine. form, assemble and finish wood products. Laboratory activities in thedesign and construction of wood products. Teaching techniques are discussed. DeLUCA
TED 122 Metal Technology. 3(1 4) F,S. Introduction to metal layout, cutting, machining, forming, fabricating, finishing processes, and current technologies. Experience inoxyacetylene welding, arc welding, gas tungsten arc welding, sheet metals, bench metals,heat-treating, and foundry work. HAYNIE
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TED 221 Construction Technology. 3(1 4) S. Overview of structures and their construction. Drawings and models completed in a laboratory environment to simulate constructionmethods.
TED 231 Design for Technology Education. Preqs: G0 101 or CC 120, TED 1 15. 3(1-4).Design and development of products and projects. Class and laboratory exercises with avariety of materials in a diversity of design applications.
TED 246 Graphic Arts Technology. 3(1-4). Introduction to graphic arts technology.Basic skills are developed through laboratory experiences in photography and the fundamental processes associated with offset lithography, letterpress, and screen printing.PETERSON
TED 351 General Ceramics. 3(1 4). Work with ceramic materials as a medium ofexpression. A study of the sources of clay, and the designing, forming, decorating, andfiring of ceramic products.
TED 359 Electrical Technology I. Preqs: MA 111, PY212 or 221. 3(2-2). Direct current,alternating current, and semiconductors. Measurement and circuit behavior. Experimen-tation with application circuits. HAYNIE
TED 360 Electrical Technology II. Preq.’ TED 359. 3(2 2). Continuation of ElectricalTechnology I with special emphasis on the application of digital logic and electroniccommunication principles in consumer and industrial products. Circuit construction andtroubleshooting. HAYNIE
TED 384 Computer Applications in Industry. 3(1-4) S. Computerized control systemsused in industry including computers and controllers, automated machines, and robots.Students design and operate automated systems.
TED 430 Manufacturing Technology. Preqs.‘ CC 120, TED 115 or TED 122. 3(1 4) F.Manufacturing organization, product design, and production system design. Studentsdesign, operate and evaluate a small-scale manufacturing system.
TED 476 Transportation Technology: Energy and Power. Preqs.‘ MA 111, PY231.3(1 4) F. Theoretical and practical aspects of transportation. Topics include energy, energyconversion, transmission, and control; transportation systems and industries; and conser-vation of energy. Emphasis on laboratory testing, experimenting, developing; and on theuse of equipment. WENIG
TED 490 Special Problems in Technology Education. Preqs.‘ Junior level standing andpermission ofmstmctor. F, S. An independent supervised investigation in a defined area ofinterest in Technology Education.
TEXTILE MATERIALS SCIENCE
TMS 106 Modern Applications in Textile Materials Science. 2(2-0) F. Introduction toprinciples of textile materials science involved in the selection, design and utilization oftextile materials for functional products. Applications in many nontraditional productssuch as reinforced composites, biomaterials, geotextiles and specialized apparel.
TMS 210 Yarn and Fabric Formation and Properties. Preq: TC 105; Coreq: PY205, or211. 4(3 2) F. The basic concepts of yarn formation, weaving, knitting, and nonwoven fabricformation. Emphasis on structure property relationship. Impact on product performance.
TMS 211 Introduction to Fiber Science. Preqs: T105, TC 105, or TMS 106; MA 1.11 or141. 3(2-2) F,S,Sum. Properties of fibers related to type and chemical structure. Fiberclassification and identification. Reaction to moisture, stress-strain properties, andmethods of measuring physical properties. Relationship between polymer structure, fiberproperties, and utilization.
TMS 361 Physical Properties of Textile Materials. Preq: TC 203 or TE 201; MA 31,];TMS 211. 3(3—0) F. Physical properties of textile materials. Thermal, optical, frictional,electrical and moisture properties. Process—structure property relationships, microscopicand macroscopic.
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TMS 362 Geometry and Mechanics of Textile Materials. Preq: MA 341, MAE 314,TMS .151. 3H 0) S. Interrelationships between elastic and viscoelastic properties of fibersand fiber assemblies. Influence of strain rate, yarn geometry and fabric geometry ontensile, flexural and torsional properties.
TMS 465 Textile Structural Composites. Preqs: TMSJ62, TE 302. 3(3 U) F. Processing,structure, and properties of textile structural composites. Polymer, metal. and ceramicmatrices. 2 D and 3-D textiles preforms. Mechanics of composites, laminate theory, frac-ture in brittle matrix systems, failure theories.
TMS 471 Textile Materials Design I. Preq: TMS 36A 3(1-4) F. Functional textilematerials design. modelling techniques and fault analysis methodologies. Product devel-opment from initial design phase, testing, analysis, to prototype production. Project will becompleted in TMS 472.
TMS 472 Textile Materials Design 11. Preq.‘ TMS 471. 3(1 4) S. Advanced elements oftextile materials design and development. Process—structure<property relationships ofmanufacturing processes. Risk and reliability. Design, testing. analysis, and prototypeproduction. Completion of project started in TMS 471.
TMS 492 Special Topics in Textile Materials Science. Preq: Permission ofinstructor.1-3 F,S. Presentation of material not normally available in regular course offerings oroffering of new courses on a trial basis. Credits and content determined by faculty memberin consultation with the Department Head.
Selected 500-Level Courses Open To Advanced Undergraduates
TES 500 Fiber and Polymer Microscopy. Preqs: MA 23], FY 212, T203. 3(1-4) F.
TES 505 Textile Instrumentation and Control Systems. Preqs: MA 341. PY 212 andone course in computer science. 3(3—(1) S.
TES 520 Yarn Processing Dynamics. Preqs: MA 341 and C1 or graduate standing.572%) F.
TES 541 Theory and Practice of Knitted Fabric Production and Control. Preqs: TT370 and CI. 3(3 0) F.
TES 549 Warp Knit Engineering and Structural Design. Preq.‘ TT 443. 3(3 0) S.
TES 555 Production Mechanics and Properties of Woven Fabrics. Preqs: MA 3.4]and C1 or grad. standing. 3(2 2) S.
TES 561 Mechanical and Rheological Properties of Fibrous Material. Preq: MA 341.3(3 0) S.
TES 562 Physical Properties of Fiber Forming Polymers, Fibers and FibrousStructures. Preqs.‘ MA 3.41, PY 208. 3(3-0) F.
TES (MAT) 563 Characterization of Structure of Fiber Forming Polymers. Preqs:MA 31;], PY 208. 3(3-0) F.
TES 589 Special Studies in Textile Engineering and Science. Preq: Sr. or grad.standing. 1-4 F.S.
TES 590 Special Projects in Textile Engineering and Science. Preqs: Sr. or grad.standing. CI. 2-3 F.S,Sum.
TOXICOLOGY
TOX 495 Special Topics in Toxicology. 3 F,S,Sum. Offered as needed to presentmaterials unavailable in regular course offerings or for offering new courses on a trialbasis.
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Selected 500—Level Courses Open to Advanced Undergraduates
TOX 501 General Toxicology. Preq.‘ BCH 451, sr. or grad. standing. 3(3-0) F.
TOX 510 Biochemical Toxicology. Preq: Biochemistry, sr. standing. 3(3-0) S.
TOX 515 Environmental Toxicology. Preq: Two years of biology. 3(3 0) F.
TOX (ST) 563 Statistical Problems in Toxicology. 2(2 0) S. Alt. yrs. (See Statistics)
TEXTILE SCIENCE
TS 460 Physical Properties of Textile Fibers. Preqs: MA 212, PY 212. 3(3 0) ES.Structural and physical properties of textile fibers including mechanical, thermal, optical,frictional, electrical and moisture properties. The relationships between structure, proper-ties and performance are considered. GRADY, TUCKER
TS 461 Mechanical Properties of Fibrous Structures. Preqs.‘ MA 31,1, TS460. 3(3—0) S.Interrelationships between elastic and viscoelastic mechanical properties of single fibersand assemblies of fibers. Emphasis placed on how uniqueness of fibers as elements ofmatter translate into assemblies also having unique properties. Assemblies covered includeyarns, fabrics and fiber reinforced composites.

TEXTILE TECHNOLOGY
TT 220 Yarn Production Systems. Preqs.‘ MA 111, T105. 3(2 2) F,S,Sum The principlesof drafting, drawing and twist. Errors in drafting. Review of yarn numbering. Fiberopening, cleaning and blending. Short- and long staple yarn production. Fiber and fila-ment production. Texturing. Quality control.
TT 250 Textile Fabrics: Formation and Structure. Preqs: T 105 and MA 111. 3(2 2)F,S,Sum. Basic concepts in weaving, knitting and nonconventional fabric production systems. Fundamentals of the conversion of fibers and yarns into fabrics. Relationships offabric design, construction and raw materials with properties and performance of endproduct.
TT 305 Fiberweb and Nonwoven Production. Preqs: TC 20.3, PY 211 or 205; Coreqs.‘ST361, PY212 or 208. 3(2-2) F. Fiberweb nonwoven fabrics produced directly from fibersor their precursors. Physical and chemical nature of local bonding and fiber entanglement.Viable processes for producing these fabrics. Economic justification for process and pro—duction. Plant visits whenever possible. BATRA, GILMORE
TT 320 Mechanics of Spun Yarn Manufacturing Systems. Preq: TT 220; Coreq: TMS211. 4(3 2) F,S. Machine fiber interactions in spun yarn manufacturing processes such as:blending, carding, drafting, spinning and packaging. Analysis of factors affecting production rate and quality requirement for conventional and new emerging technologies.
TT 341 Knitting Systems. Preq: TT 250. 3(2 2) ES. Technology of producing knittedfabrics. Range of fabric structures. Emphasis on yarn preparation for knitting, basicmechanics associated with weft and warp knitting machines, patterning mechanisms,technologies of production, new developments and management of knitting operations.SMITH
TT 350 Fabrics and Their End Uses. Preqs: Both TT220 and TT250 or T200. 3(2 3) S. Abasic course in the relationship of end use applications to the style and design of textilefabrics. Influence of current manufacturing technology will be discussed and the consumerviewpoint emphasized. MASSEY
TT 351 Weaving Systems. Freq: TT 250. 3(2 2) ES. Technology of producing wovenfabrics, yarn preparation for weaving, basic loom mechanisms for shuttle and shuttlelesslooms, new developments and management of weaving operations. GHOSH, MOHAMED
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TT 370 Technical Fabric Design. Preq: Two courses outofTTBlI, 351 and 305. 4(3-2) S.Properties of woven. knitted and nonwoven fabrics. Computer techniques and othermethods of reproducing structural designs and means of designing fabrics to specifications. Laboratory consists of projects involving design analysis and testing.DONALDSON
TT 405 Contemporary Nonwoven Textiles. Preqs.‘ TT305, senior standing and consentof instriwtor. Limited to 25 students. U{(1 .4) S. Group studies of selected nonwoven textileproducts and processes with format characteristics of contemporary R&D performed in astudio setting. Groups will pursue advanced study of systems for direct conversion of fiberto fabrics including plant, processes and equipment layout, labor assignment, costs ofmanufacture, material flow, capital cost and market projections. BATRA, GILMORE'
TT 420 Modern Developments in Yarn Manufacturing. Preq: Senior standing. 3(3 0)S. The modern and emerging systems of yarn manufacturing with emphasis on the economic consequences of changes. Optimization of new and existing equipment to minimizecosts and maximize the competitive position of the user. OXENHAM
TT 425 Textured Yarn Production and Properties. Preqs: TC 203. TMS 211, TT 220.PYJI 1. 3(2-2) F. Structure and properties of continuous filamentyarns. Examine responseto elevated temperature and variables for texturing methods of producing bulked, texturedand torqued yarns. Testing of yarn behaviors and discussion of problems encounteredduring processing. EL SHIEKH. OXENHAM, TUCKER
TT 443 Advanced Knitting Systems and Fabrics. Preq: TT341. 3(2—2) F. Loop formingconcepts and mechanisms of complex warp and weft-knitted fabrics. Structural design andlimitations. potential applications and knitability. Analysis of mechanical systems andtensioning forces on fabric formation. The effect on dimensional and mechanical properties. LITTLE, SMITH
TT 450 Advanced Weaving. Preq: TT 351. 3(2 2) F. Alt. yrs. New developments inweaving machinery, weaving of specialty fabrics and organization of weaving operations.GOSH. MOHAMED
TT 451 Advanced Woven Fabric Design. Preq: TTJTO. 3(2-2) F. Alt. yrs. Design andproduction requirements for highly specialized woven fabric structures. The laboratoryactivities will include a project on design from concept to final production and finishing.MOHAMED, SEYAM
VETERINARY MEDICINE
VMF 401 Poultry Diseases. 4(3 3) S. The major infectious, noninfectious and parasiticdiseases of poultry are studied with respect to economic importance, etiology, susceptibil-ity. dissemination, symptoms and lesions. Emphasis upon practices for prevention, controland treatment of each disease.
VMF 420 Diseases of Farm Animals. Preq: CH 10.}. 3(3 0) S. Pathology of bacterial,viral, parasitic, nutritional. thermal and mechanical disease processes for farm animals.Emphasis on practices for prevention and control of each disease.
VMS 490 Special Topics in Veterinary Medicine. Preq: Approval of department.Undergraduate students only. 6 F,S,Sum. Offered as needed to cover new or specialsubject matter within the scope of veterinary medicine at the undergraduate level.
Selected 500-Level Courses Open To Advanced Undergraduates
VMS 530 Veterinary Histology. Preqs.‘ BCH 451 and CI. 3(2-4) Alt. F.
VMS 540 Research Animal Care and Use. Preq: Z0 20] or equivalent. 3(2 3) Alt. S.
VMS 590 Special Topics in Veterinary Medical Sciences. Preq: Sr. or grad. standing.1-3 F,S,Sum.
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WOOD AND PAPER SCIENCE
WPS 101 Introduction to Wood and Paper Science. 1(1 0) F. Wood utilization in solid,fiber, and chemical form. Curricula and careers in wood utilization.
WPS 102 Introduction to Pulp & Paper Science & Technology. 1(1-0) S. Introductionto terminology and technology specific to the pulp and paper industry. JOYCE
WPS 202 Wood Structure and Properties I. Preq: BS 100 or B0 200. 3(2 3) S. Formation, anatomy, and properties of wood. Structural features of softwoods and hardwoods andthe relationships among anatomy, physiology, physical and mechanical properties. Variability, naturally occurring defects, and wood deterioration are discussed and related towood utilization. Techniques on hand lens and microscopic identification of wood.WHEELER
WPS 203 Wood Structure and Properties II. Preqs: WPS 202, PY211. 4(3-2) S. Physi-cal properties of wood, specific gravity relationships, wood in relation to moisture, heat,sound, light, electricity, combustion, introduction to strength properties of wood. HART
WPS 205 Wood Products Practicum. Preq: WPS 202 or 203. 5 Sum. Preparation ofdrawings and bill of materials for a furniture item. Parts are machined, assembled, andfinished. Lumber grading, drying, and gluing principles. Four to five days are spentvisiting industries to provide an appreciation for products and processes. The student isresponsible for room and board; transportation is provided. BRYAN, KELLY
WPS 210 Wood Products Internship. Preq.‘ Completion of summer practicum. 1F,S,Sum. Experience in the forest products or related industries with a departmentallyselected employer.
WPS 211 Pulp and Paper Internship. Preq: Completion ofsoph. year, 1. Experience inthe pulp and paper industry. Problem solving in an industrial setting to gain insight of pulpand paper technology. Written report required. HEITMANN
WPS 215 Pulping Technology. Preqs: CH 107. 3(3-0) F. Physical and chemical charac-teristics of wood and cellulose. Chemistry and technology of major mechanical, chemicaland semichemical processes employed in the manufacture of pulp and paper. CHANG
WPS 216 Papermaking Technology. Preq: WPS 215. 3(3-0) S. Processing of fibers intopaper via the many commercial systems used in the paper industry. HEITMANN
WPS 240 Wood Products. 3(3-0) F. Introduction to forest products industries, includingthe economic importance, current manufacturing technology, raw material requirementsand the future of the industries. THOMAS
WPS (FOR) 273 Quantitative Methods in Forest Resources. 3(2 2) S. (See Forestry)
WPS 301 Wood Processing 1. Preqs: WPS 202 0r WPS 203; WPS 205. 4(3 2) F. Theprocesses of drying, gluing, and finishing wood. Insect, fungal, and thermal degradation ofwood. Drying procedures, glued wood products, furniture and panel finishing, and treat-ments to prevent biological and thermal degradation. Current industrial equipment andprocesses. KELLY
WPS 302 Wood Processing II. Preqs: WPS202 or WPS 203; WPS205. 4(3-2) S. Theoriesand techniques of processing raw wood into useable products. Principles of operation ofcurrent industrial wood milling equipment including primary and secondary processing.Machining of reconstituted wood products.
WPS 310 Paper Properties and Additives. Preq: Jr. standing in PPT. 3(2-3) F. Standard testing methods for paper and paperboard: measurement and characterization of thestructural, mechanical, and optical properties of paper. Effect of additives on paper properties. Relationship between paper properties and end use requirements. OLF‘
WPS 316 Wood-Polymer Principles. Preqs: WPS 203; CH 103 or 107. 4(4 0) S. Basicorganic chemical and polymeric terminology and principles necessary for understandingthe chemical components and macrostructure ofwood as well as the adhesives and finishes
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used in wood products manufacturing. The chemical and physico-chemical properties ofwood based on polymeric chemical structure. Finishing and adhesive systems used in woodproducts manufacturing.
WPS 332 Wood and Pulping Chemistry. Preqs.‘ CH221, 22.};PY205, PY208; CH331 or('H [,3] or (‘HE 315. 40-3) S. Introduction to carbohydrate chemistry focusing on thestructure and reactivity of wood polysaccharides. hemicelluloses and cellulose and on thechemical structure of lignins and wood extractives. Special emphasis on the chemicalreaction of wood components occurring in pulping and bleaching processes. GRATZL
WPS 344 Introduction to Quality Control in Wood Products. Preq: ST 361. 3(3-0) S.Statistical quality control techniques applicable to the manufacture of wood products.Control chart techniques for monitoring defects, defectives and measurements. Acceptancesampling procedures. Examples from the wood products industries will be used. HART
WPS 350 Wood Products Literature. Preq: Junior standing in Wood Products. (rariablt S. Exploration of the wood products literature; use of library services, oral and writtenreports. with emphasis on independent study. KELLY, WHEELER
WPS 355 Pulp and Paper Unit Processes I. Preq: CHE .205; WPS 215. Not open toPPT Chemical Engineering Concentration students. 3(3 0) S. Selected topics in chemicalengineering as applied in the pulp and paper industry. Emphasis on computational practice. KIRKMAN
WPS 360 Pulp and Paper Unit Processes II. Preqs: WPS 355 or CHE 311, WPS 215;Coreq: WPS .323. 3(3 0) F. Application ofchemical engineering principles to the analysis ofpulp and paper unit processes. Emphasis on practical problems in fluid dynamics, heattransfer, mass transfer, and thermodynamics. JAMEEL
WPS 410 Modeling and Simulation of Pulp and Paper Processes. Preqs: WPS 215,216. 360. 3(2-2) S. Application of modeling and simulation techniques for the analysis ofpulp and paper processes. Model development and computer simulations using existingmodels are required to study process variable interactions and process modifications.KIRKMAN
WPS 415 Project Management and Analysis I. Preq: Sr. Standing in PRT. 2(2 0) F.The first in a two—cou rse sequence concerned with the design, management, and analysis oftechnical projects. Practice in written and oral presentation of results.JAMEEL, JOYCE
WPS 4 16 Project Management and Analysis II. Preq: WPS 415. 3(2—3) S. The second ofa two course sequence concerned with the design, management, and analysis of technicalprojects. Emphasis on concepts and techniques used in economic analysis of projects.Teams work on projects involving the design and economic analysis of projects that can beimplemented in a mill. A detailed final report and presentation of the project required.JAMEEL, JOYCE
WPS (FOR) 423 Forest Machinery and Systems. Preq: Junior standing in FOR, WPorBAE. 3(2-3). (See Forestry Department)
WPS (FOR) 434 Management Decision Making in Forestry and Wood Products.Preqs: MA 131 and 231. 3(3 0) F. (See Forestry Department)
WPS 441 Wood Mechanics. Preqs: MA 231, PY 312. 4(3-3) F. Statics and forces intrusses. Elementary and orthotropic elasticity. Beam theory including effect of shear.Elastic stability and design of columns and beams. Effect of wood anatomy on mechanicalproperties and failure. Influence of density, age, growth stresses, moisture, temperatureand duration of load. Creep and mechanosorptive deformation. Visual and mechanicalgrading. Derivation of allowable values. Structural fasteners. KASAL
WPS 444 Wood Composites. PrquSem'orstandz'ng in Wood Products. 3(3 0) S. Manufacture, properties, and processing of wood-based composites. Commodity products ply-wood, particleboard, waferboard, and oriented strandboard as well as specialty compo-site products. KASAL, KELLY
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WPS 450 Wood Industry Case Studies. Preq: Sr. standing in WP. 2(1 ,3) S. Presentationof relevant wood industry problems involving material selection, processing and managerial techniques. Causes of in-use failures of wood products and means of prevention.KELLY
WPS 460 Environmental Issues in the Paper Industry. Preq: Senior standing in PPT.2(2-0) F,S. Survey of environmental problems in the paper industry. Options for in plantprocess modifications to minimize pollutant production. External treatment technologies.
WPS 471 Pulping Process Analysis. Preq: WPS 215, 216. 3(1-6) F. Preparation andevaluation of different types of wood pulp. A new wood raw material is selected each yearwith the purpose of studying and critically evaluating the principal pulping and bleachingvariables. JAMEEL
WPS 472 Paper Process Analysis. Preqs: WPS 215, 216. 3(1—6) S. Manufacture ofseveral types of papers with attention to stock preparation. sizing, filling and coloring. Thefinished products are tested physically and chemically and evaluated. HEITMANN
WPS 475 Process Control in Pulp and Paper. Preq.‘ Sr. Standing in PPT; Coreq: WPS410. 3(2-3) F. Overview of the various aspects of control including process modeling, designof control loops, and stability analysis in pulp and paper. Emphasis on distributed digitalcontrol (DDC), including hands-0n programming and control loop development on a DDCcomputer.
WPS 482 Projects in Wood Products. Preq: Senior standing in WP. 2 F,S.Sum. Individual library or laboratory research projects selected and conducted with the approval andguidance of faculty.
WPS 491 Special Topics in Wood and Paper Science. 1—4 F,S,Su7n. Independentstudyof management or technology problems selected with faculty approval or the offering ofexperimental courses.
Selected 500-Level Courses Open To Advanced Undergraduates
WPS 513 Tropical Woods. Preq; WPS 202. 2(1-3) Alt. F.
WPS 515 Surface and Colloid Chemistry of Papermaking. Preq: CH 331 or CH .431.3(3-0) Alt. 5'.
WPS 521 Chemistry of Wood Polysaccharides. Preqs: CH 22.} and WPS .332 or BCH451. 3(3-0) Alt. F.
WPS 522 Chemistry of Lignin and Extractives. Preqs: CH 223 and WPS 322 0r BCH451. 3(3 0) Alt. 5'.
WPS 525 Pollution Abatement in Forest Products Industries. Preq: Grad. oradvanced undergrad. standing in science or engineering curricula. 3(3-0) F. Alt. yrs.
WPS 533 Advanced Wood Anatomy. Preq: WPS 202 or CI. 3(1 6) F. Att. yrs.
WPS 540 Wood Composites. Preqs: WPS 1.1;]; grad. or advanced undergrad. standing.3(3-0) Alt. S.
WPS 560 Advanced Pulp and Paper Process Analysis. Preqs: WPS 215 and 216. 3(3-0)S. Alt. yrs.
ZOOLOGY
ZO 201 General Zoology. Preq: BS 100 or 105. M] 3) F,S,Suni. Biology of the majorgroups of animals, with emphasis on general structural plans and diversity, reproduction,development, ecology, behavior and evolution.
ZO 205 Introduction to Cellular and Developmental Zoology. Preq: BS 100. M4 0) F.Basic concepts and principles of cellular and developmental zoology with emphasis oncellular chemistry, structure and function. Molecular biology, differentiation, and processes involved in morphogenesis. ROBERTS

505



ZO 208 Introduction to Organismal and Evolutionary Zoology. Preq:BS 100. 1404-0) S.Basic concepts oforganismal zoology. Principles of evolution, ecology, behavior. physiologyand morphology. Introduces various animal phyla in which these principles are applied toliving organisms. WALTERS
Z0 212 Basic Anatomy and Physiology. Preq: BS 100. 4(3—3) F. Major emphasis on thestructure and function of the muscular, skeletal, circulatory and nervous systems.
Z0 (MEA) 220 Marine Biology. Preq: MEA 200 or BS 100. One weekend field triprequirtd. 3(8 0) S. (See Marine, Earth. and Atmospheric Sciences)
Z0 (FW) 221 Conservation of Natural Resources. 3(3 0) F,S,Sum. (See Fisheries andWildlife Sciences)
Z0 290 Special Topics in Zoology. Preq: BS 100. I Periodically. Variable use forintroductory courses to be taught experimentally.
ZO 303 Vertebrate Zoology. Preq: Z0 20] or Z0 208. 8(3-0) F,S. Biology of the verte-brates; their adaptations and evolutionary history. Comparative physiological, develop-mental. behavioral and anatomical studies. BARTHALMUS
Z0 304 Vertebrate Zoology Laboratory. Coreq: Z0 303. 1(0-3) F,S. Anatomical studiesof selected invertebrate and vertebrate members of the phylum Chordata. Functionalmorphology, evolution. and dissection of preserved specimens. Coordinated with ZO 303.BARTHALMUS
Z0 305 Cellular and Animal Physiology Laboratory. Preq: Z0 205. 2(0-5) F,S. Cellu-lar and physiological techniques and experimentation. Experiments on cells and functionsof animal organ systems.
Z0 315 General Parasitology. Preq: Z0 20] or Z0 208. 3(2-3) S. Life history, pathologyand control of some common parasites of humans and important wild and domesticanimals. MILLER
Z0 (FW) 353 Wildlife Management. Preqs: 20 201 or Z0 208. 8(3 0) F. Historicaldevelopment of Wildlife Management from anecdotal, observational practices to modern.scientific approaches used around the world. Principles of population analysis, management, protection and conservation of animals, particularly those of conservation, aesthetic,sport or food values in urban, rural and wilderness areas. Ethics of hunting and trapping.Contradictory objectives challenging modern wildlife managers.
ZO (BO) 360 Introduction to Ecology. Preq: 2001evel biology course. 3(3-0) F,S,Sum.Science of ecology. including factors which control distribution and population dynamics oforganisms, structure and function of biological communities, and energy flow and nutrientcycling in ecosystems; contrasts among the major biomes; and principles governing ecological responses to global climatic and other environmental changes.
ZO 361 Principles of Embryonic Development. Preq.‘ Z0 205 or Z0 208 or Z0 303.3(8 0) F.S. The basic principles of embryonic development are revealed through an integrated study of descriptive and experimental embryology. The development of both inver-tebrates and vertebrates is considered at levels of organization ranging from molecular toorganismal.
Z0 (BO) 365 Ecology Laboratory. Preq:. 1(0—3) F,S,Sum. (See Botany)
Z0 365H Honors Ecology Laboratory. Preq: GPA 3.0 or higher; Coreq: Z0 360. Creditnot allozvedforbotlz 365 and 365H1(0 8) F. Honors laboratory coordinated with ZO (BO) 360lecture, provides introductory observations in laboratory and field settings. Two laboratoryreports in scientific format and occasional duties outside scheduled hours are required.Optional weekend field trips out of town, housing and food at student expense. MOZLEY
Z0 370 Developmental Anatomy and Histology ofthe Vertebrates I. Preq: Z0 20] orZ0 208; Coreq: Z0 375. 3(8 0) F. An integrated study on the embryonic development, grossanatomy, microanatomy, and phylogeny of vertebrate organ systems; surface and connec-tive tissues, the skeleton, and the muscular system. BLACK, BRADBURY
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Z0 371 Developmental Anatomy and Histology of the Vertebrates II. Preq: Z0 370;Coreq: Z0 376. 3(3 0) S. An integrated study of the embryonic development, gross anatomy,microanatomy, and phylogeny of vertebrate organ systems; the circulatory, respiratory,digestive, urogenital, endocrine, and nervous systems. BLACK, BRADBURY
Z0 375 Developmental Anatomy and Histology Laboratory 1. Preq: ZO 201 or Z0208; Coreq: Z0 370. 2(0 6) F. Vertebrate organ systems utilizing dissections of preservedspecimens of embryos and tissue preparations; early embryonic development, surface andconnective tissues. the skeleton, and muscular system. BLACK, BRADBURY
ZO 376 Developmental Anatomy and Histology Laboratory II. Preq: Z0 370 and Z0375; Coreq: Z0 371. 2(0 6) S. Vertebrate organ systems utilizing dissections of preservedspecimens and microscopic examination of embryos and tissue preparations; late embryonic development and the circulatory, respiratory. digestive, urogenital, endocrine, andnervous systems. BLACK, BRADBURY
Z0 402 Invertebrate Zoology. Preq: Z0 201 or 208. 2(2 0) S. Even yrs. Survey ofinvertebrate phyla. excluding the Protista, emphasming their functional biology.BRADBURY
Z0 403 Invertebrate Zoology Laboratory. Preq: ZO 201 or 208. 2(0-6) S. Even yrs.Examination of living and preserved invertebrates to study their distinguishing character-istics and to observe anatomical modifications for function. BRADBURY
Z0 410 Introduction to Animal Behavior. Preqs: Z0 201, or 208, or 303. 3(3 0) F.Studies of animal behavior in vertebrates and invertebrates including physiological mech-anisms and adaptive significance. VANDENBERGH
ZO (BO) 414 Cell Biology. Preqs: CII223, PY212, Z0 205 or 303. 3(3-0) S. The chemicaland physical bases of cellular structure and function with emphasis on methods andinterpretations. ROBERTS
Z0 419 Limnology. Preqs: BO (ZO) 360. CH107. Credit in both 2041.9 and Z0 5191's notallowed. 4(3-3) F. Structure and function of lakes and ponds, including physical, chemicaland biological controls of productivity and species composition of aquatic plants andanimals, and effects of pollution on water quality. One local weekend field trip is required.MOZLEY
ZO (FW) 420 Fishery Science. Preqs: ZO 201 or 303; Z0 360. 3(2 2) F. (See Fisheriesand Wildlife Sciences)
ZO 421 Principles of Physiology. Preqs: CH 223, 20 205 or equivalent. 3(3-0) F,S,Sum. Acomprehensive survey of the processes involved in the function of specialized cells, tissuesand organ systems. Emphasis on basic concepts with orientation toward mammalian andhuman systems. SMITH, UNDERWOOD
Z0 422 Biological Clocks. Preqs: Z0 205, Z0 208. Credit in both Z0 1,22 and Z0 5221’s notallowed. 3(3-0) S. The anatomy, physiology, and development of biological clocks in avariety of organisms, including humans. UNDERWOOD
Z0 (ENT) 425 General Entomology. Preq: Z0 201 or equivalent. 3(2 3) F,Sunz. (SeeEntomology)
Z0 (FW) 430 Fisheries and Wildlife Administration. Preqs: PS 201, PS 202; FW(Z0)420, FW (Z0) 353. 3(3 0) S. (See Fisheries and Wildlife Sciences)
Z0 441 Biology of Fishes. Preqs: Z0 (BO) 360. 3(3—0) F. Behavior, evolution, physiologyand ecology of fishes, emphasizing their adaptations for life in streams, lakes, and oceans.MILLER
Z0 442 Biology of Fishes Laboratory. Preq'BO (Z0) 360; Coreqs: Z0 441. 1(0—3) F. Fieldand laboratory exercises with the common fish species and communities of North Carolina.Field trips to local streams and lakes plus weekend trips to coastal, estuarine, and mountainhabitats. MILLER
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Z0 450 Evolutionary Biology. Preq: Z0 205, Z0 208. ON 1,11 recommended. 3(3 0) F.Principles and patterns of organic evolution. Origin of life, patterns of genetic variabilitywithin populations; adaptations, natural selection, and the formation of species. The livingworld as a historical process governed by diverse principles of organization. GILLIAM
Z0 460 Aquatic Natural History Laboratory. Preqs: Tu'o BO and/or Z0 courses. 2(0 6)S. Field and laboratory study of common freshwater organisms other than fish and birds.Emphasis on taxonomy of orders and some families, and adaptations of structure andbehavior to aquatic environments. Effect of pollution, conservation approaches and aqua-rium culture. Several weekend field trips required. MOZLEY
Z0 480 Laboratory Techniques in Cellular Biology. Preq: Z0 305, CH223. 3(0-6) F,S.Selected laboratory techniques utilized in modern biological research including immuno-chemistry, tissue culture, microscopy, and the detection and isolation of recombinantproteins expressed in bacteria. ROBERTS
Z0 492 External Learning Experience. Preq: Sophomore standing. 1 6F,S. A learningexperience in agriculture and life sciences within an academic framework that utilizesfacilities and resources which are external to the campus. Contact and arrangements withprospective employers must be initiated by student and approved by a faculty adviser, theprospective employer and the departmental teaching coordinator prior to the experience.
ZO 493 Special Problems Research Exploration. Preq.‘ Sophomore standing. 1-6 F,S.A learning experience in agriculture and life sciences within an academic framework thatutilizes campus facilities and resources. Contact and arrangements with prospectiveemployers must be initiated by student and approved by a faculty adviser, the prospectiveemployer. the departmental teaching coordinator prior to the experience.
Z0 495 Special Topics in Zoology. Preq: Twelve hours Z0. 1-3 F,S,Sum. Offered asneeded for development of new courses in various areas of zoology.
Selected 500-Leve1 Courses Open To Advanced Undergraduates
ZO 501 Ornithology. Preqs: B0 {20) 360; Z0 20] or Z0 303. 3(2 3) Even yrs. S.
Z0 (PHY) 503 General Physiology 1. Preq: Sr. or grad. standing. Thefotlou'ing coursesare recommended: Z0 1,2] or equivalent, BCH451 or equivalent. a year ofphysics. 3(3 0) F.
Z0 (PHY) 504 General Physiology II. Preq: Z0 (PHY) 503. 3(3 0) S.
Z0 (ENT) 509 Ecology of Stream Invertebrates. Preqs: Z0 201 or 208, BO (Z0) 360 orequivalent. 4(2—6) S, odd yrs.
ZO 512 Animal Symbiosis. Preq: 12 hrs. ofbiology and zoology. 3(3-0) S, odd yrs.
Z0 (PHY) 513 Comparative Physiology. Preq: Z0 .421 or C]. 4(3-3) F. odd yrs.
Z0 (FW) 515 Fish Physiology. Preqs. 0r Coreqs.‘ GN 41], Z0 1,20. 421, 41,1. 3(2—3) F, oddyrs.
Z0 (MEA) 520 Principles of Biological Oceanography. Preqs: B0 (Z0) 360 or grad.standing. 3(3 0) S.
ZO (PO) 524 Comparative Endocrinology. Preq: Z0 42] or equivalent. 4(3-3) S.
ZO 544 Mammalogy. Preq: Z0 303. 4(3—3) F.
Z0 (FW) 553 Principles of Wildlife Science. Preq: Z0 (B0) 360. 3(2 3) F.
ZO (MB) 555 Protozoology. Preq: Cl. 4(2 6) S, Odd yrs.
ZO (B0) 560 Principles of Ecology. Preq: Three semesters ofcollege level biology courses.H3 3) F.
ZO (ENT) 582 Medical and Veterinary Entomology. Preqs: ENT 312 or 425 and Z0315 or equivalent 3(2 3) Alt. S.
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ZO (FW) 586 Aquaculture I. Preqs: Z0 (BO) 360, sr. or grad. standing. 3(3 0) F, even yrs.
Z0 (FW) 587 Aquaculture I Laboratory. Preqs: Z0 (B0) 360. sr. or grad. standing;Coreq: ZO 586. 1(0 3) F, even yrs.
ZO 590 Special Studies. Preqs: Twelve hours Z0 and CI. Credits arranged. F,S.
Z0 592 Topical Problems. Preq: CI. 3 ES.
ZO 593 Aquatic Ecology Seminar. Preqs: Grad. PBS, or sr. standing; one course inaquatic, marine orfisheries area. 1-3 ES.
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The University of North Carolina
In North Carolina, all the public educational institutions that grant baccalau-reate degrees are part of the University of North Carolina. North Carolina StateUniversity is one of the 16 constituent institutions of the multi-campus stateuniversity.The University of North Carolina, chartered by the NC. General Assembly in1789. was the first public university in the United States to open its doors and theonly one to graduate students in the eighteenth century. The first class wasadmitted in Chapel Hill in 1795. For the next 136 years, the only campus of theUniversity of North Carolina was at Chapel Hill.In 1877, the NC. General Assembly began sponsoring additional institutions ofhigher education. diverse in origin and purpose. Five were historically blackinstitutions. and another was founded to educate American Indians. Severalwere created to prepare teachers for the public schools. Others had a technologi-cal emphasis. One is a training school for performing artists.In 1931, the NC. General Assembly redefined the University of North Carolinato include three state-supported institutions: the campus at Chapel Hill (now theUniversity of North Carolina at Chapel Hill). North Carolina State College (nowNorth Carolina State University at Raleigh). and Woman’s College (now theUniversity of North Carolina at Greensboro). The new multi-campus Universityoperated with one board of trustees and one president. By 1969. three additionalcampuses had joined the University through legislative action: the University ofNorth Carolina at Charlotte. the University of North Carolina at Asheville, andthe University of North Carolina at Wilmington.In 1971. the General Assembly passed legislation bringing into the Universityof North Carolina the state’s ten remaining public senior institutions. each ofwhich had until then been legally separate: Appalachian State University. EastCarolina University, Elizabeth City State University. Fayetteville State Univer—sity. North Carolina Agricultural and Technical State University. North Caro-lina Central University. the North Carolina School of the Arts, Pembroke StateUniversity, Western Carolina University. and Winston Salem State University.This action created the current 16 campus University. (In 1985. the North Carol—ina School of Science and Mathematics. a residential high school for giftedstudents. 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 governanceof all affairs of the constituent institutions.” It elects the president. who adminis—ters the University. The 32 voting members of the Board of Governors are electedby the General Assembly for four year terms. Former board chairmen and boardmembers who are former governors of North Carolina may continue to serve forlimited periods as non-voting members emeriti. The president of the UNC Asso-ciation of Student Governments. or that student’s designee. is also a non-votingmember.Each of the 16 constituent institutions is headed by a chancellor. who is chosenby the Board of Governors on the president’s nomination and is responsible to thepresident. Each institution has a board of trustees. consisting of eight members
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elected by the Board of Governors. four appointed by the governor. and thepresident of the student body, who serves ex-officio. (The NC School of the Artshas two additional ex-officio members.) Each board of trustees holds extensivepowers over academic and other operations of its institution on delegation fromthe Board of Governors.



UNC BOARD OF GOVERNORS
Samuel H. Poole. ('hairman (‘lnss of1995W. Travis Porter. Vim Chairman C. C. Cameron. Charlotte(‘harles Z. Flack. Jr.. Secretary J. Earl Danieley. Elon CollegeCharles D. Evans. Manteo(‘lass 0f].‘l.‘/J Alexander M. Hall. WilmingtonRoderick D. Adams. Durham Betty R- McCain. WZZSO”Lois (l. Britt. Mount ()lll‘t Samuel H P0019, Durham .Charles Z. Flack. Jr.. “oresl City W. TraVIS Porter. Research Triangle Park
John A. Garwood. Noflh Wi‘l/{esboro Marshall A‘ Ranch. GaelonlaR. Phillip Haire. Syli'a Benjamin S. Ruffin. Winston SalemWallace N. Hyde. Rulélgll Joseph H.Stall1ngS.RaleLgh
Jack P. Jordan. Mount Gilead Thomas. F' Taft. Green ”HeReginald F. McCoy. La urinburg H.-Pa-tr1ck Taylor. Jr.. Wadesboro
Martha F. McNair. Winston Salem PrISCIlla P' Taylor. GyreensboroD. Samuel Neill. Hendersonrille JOSEPh 13- Thomas. A91" Bern _Ellen S. Newbold. Rose Hill Barbara D. Wills-Duncan. Ralezgh
Maxine H. O’Kelley. BurlingtonMaceo A. Sloan. Durham Members Emeriti (Terms expire 1995)Asa T. Spaulding. Jr.. Raleigh Philip G. Carson. AsherilleHarold H. Webb. Raleigh James E. Holshouser. Jr.. Southern PinesRuth Dial Woods. Lumberton Robert L. Jones, RaleighJohn R. Jordan. Jr.. Raleigh

E.r-O_/fficioMark L. Bibbs. Chapel Hill

UNC GENERAL ADMINISTRATION
C. D. Spangler. Jr.. B.S., M.B.A.. D.H.L.. LL.D. PresidentWilliam F. Little. B.S.. M.A.. Ph.D. Vice President Academic AffairsRoy Carroll. B.A.. M.A.. Ph.D.—Vice President—PlanningNathan Simms. Jr.. B.S.. M.S.. PhD—Vice President—Student Services and SpecialProgramsL. Felix Joyner. A.B.—Vice President FinanceJasper D. Memory, B.S.. Ph.D. Vice President Research and Public ServiceWyndham Robertson. A.B. Vice President CommunicationsDavid G. Martin. B.A.. LLB. Vice President Public AffairsJay M. Robinson. B.S.. M.A.. Ed.D.—Vice President‘Special ProjectsI... B. Corgnati. Jr.. B.S.. M.S., Interim Secretary of the UniversityRichard H. Robinson. Jr.. A.B.. LL.B. Assistant to the President
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North Carolina State University
HISTORICAL SKETCH

On March 7,1887, the North Carolina General Assembly passed the act which
authorized the establishment of the North Carolina College of Agriculture andMechanic Arts. The Watauga Club of Raleigh and the statewide farmers’ move-ment had convinced the legislature 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 inRaleigh. The cornerstone of A. and M. College was laid in August, 1888, and its
doors were officially opened on October 3, 1889.Alexander Q. Holladay, the college’s first president (1889—1899), and afaculty of five offered courses in agriculture, horticulture, pure and agricultural
chemistry, English, bookkeeping, history, mathematics, physics, practical mechanics, and military science. The first freshman class numbered about fiftystudents. By the end of the institution’s first decade the resident enrollment hadreached 300.During the administration of George T. Winston (1899—1908) a new curricu-
lum in textiles was developed and normal courses were offered in the summer forpublic school teachers, both men and women. The Agricultural Extension Service was established during the administration ofDaniel H. Hill (1908—1916) and
enrollment grew to more than 700. In 1917, during the administration of WallaceC. Riddick (1916 1923), the institution’s name was changed to North CarolinaState College of Agriculture and Engineering. The introduction of the wordengineering was intended to reflect the increasing emphasis on the professional
and theoretical as well as the practical aspects of technical education.In 1923 a major reorganization of the administration of the college was begun,and President Riddick resigned to become the first dean of the new School ofEngineering. Eugene Clyde Brooks (1923-1934), the fifth president of StateCollege, continued the reorganization with the creation of the School of Agricul—ture (later renamed 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 nearly 2,000 in 1929 before theDepression caused a drop to approximately 1,500 in 1933. The first womengraduates of State College received their degrees in 1927.In the midst of the Depression the General Assembly of 1931 attempted topromote economy and to prevent unnecessary duplication among the three lead
ing state institutions of higher education by establishing a single consolidatedadministration for the University of North Carolina in Chapel Hill. North Carolina State College of Agriculture and Engineering, and North Carolina Collegefor Women in Greensboro. Dr. Frank Porter Graham, presidentof the Universityof North Carolina, was elected president of the consolidated university, and Dr.
Brooks, with the title ofvice president, continued as chief administrative officerat State College. Among the consequences of consolidation were the phasing outof the School of Engineering at Chapel Hill and the School of Science andBusiness at Raleigh. A general college, later called the Basic Division, was
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established to provide two years of basic courses in humanities. social sciences,and natural sciences as a foundation for students in the various degree-grantingtechnical and professional schools.Colonel John W. Harrelson (1934 1953), Class of 1909, was the first alumnusto become administrative head of State College. Under the consolidated organi-zation his title was Dean of Administration; later it was changed to Chancellor.During Harrelson’s administration the institution experienced the beginning ofextraordinary growth in the aftermath of World War II. Two new schools wereestablished: the School of Design and the School of Forestry. A multi-milliondollar expansion program was completed during the administration of Carey H.Bostian (1958 1959), and the program of student activities was greatly enlarged,as the enrollment passed 5.000.The faculty and student population more than doubled during the administra-tion ofJohn T. Caldwell (1959 1975) and another new school was organized: theSchool of Physical Sciences and Applied Mathematics (now Physical andMathematical Sciences). The School of General Studies, the successor to the BasicDivision, 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 andsocial sciences. The name of the institution itself was changed in 1965 to NorthCarolina State University. signifying its new role as a comprehensive university.NCSU'S enrollment passed 20.000 during the administration of ChancellorJoab L. Thomas (1976-1981). The School of Veterinary Medicine was established. the name of the School of Liberal Arts was changed to School of Humani-ties and Social Sciences. and North Carolina State University was recognized asone of two major research universities within the statewide University of NorthCarolina.Bruce R. Poulton (1982-1990) became chancellor in the fall of 1982. A major
expansion of the University’s research budget, the establishment of a substantialendowment to provide enlarged resources for research equipment and endowedprofessorships. and the addition of the 1,000-acre Centennial Campus occurredduring this administration. All of the schools were renamed colleges except forthe School of Design and The Graduate School. In addition, the School of Educa-tion became the College of Education and Psychology.In 1990 Larry K. Monteith, an alumnus and former Dean of the College ofEngineering. became chancellor and NCSU’s eleventh chief administrative
officer. Among his early initiatives were the creation of the Division of Undergraduate Studies and the First Year Experience Program. The College of Tex-tiles and ABB (Asea Brown Boveri). NCSU’s first corporate partner, moved to
Centennial Campus in 1991. In 1992, the College of Management was established.
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MISSION OF NORTH CAROLINA
STATE UNIVERSITY*

The unique mission of North Carolina State University is to serve the citizens ofNorth Carolina as the State’s only research university in the land-grant tradition.Since its founding in 1889, NCSU has been committed to science and technologyas pathways to human betterment and has served as an innovative educationalresource, providing leadership for positive intellectual, social, and technologicalchange. Faithful to its founding mission, the University must now meet thechallenges posed by the increasing complexity of our global society and theaccelerated growth in knowledge and technology.Teaching, research, and public service will continue to be mutually enrichingenterprises at NCSU. The activities of research and extension interact to providestudents with an environment for learning that stresses creativity, problemsolving, social responsibility, and respect for human diversity. The educationaland extension functions join to apply, test, and disseminate the new knowledgegenerated by research.During the University’s first hundred years, its distinctive mandate has led toeminence in science, technology, and engineering. This mandate will continue toshape future development, necessitating excellence in the full spectrum of disci-plines that provide the intellectual and critical foundations for understanding,anticipating, and responding to public needs.Undergraduate education is a major responsibility of NCSU. Core education isprovided in science and the humanities, and in professional and technical disci-plines. The atmosphere of a research university provides distinctive opportunities for undergraduates to benefit from the experience of research in the class-
room, laboratory, and informal settings. Exposure to the discovery and synthesisof new information provides students with a basis for identifying and solving
society’s problems and builds a critical foundation for their personal growth,cultural enrichment, and professional development.As a national center for doctoral studies, NCSU embraces the responsibility to
maintain excellence in graduate research and education. Students work aspartners with faculty in the creation, expansion, conservation, and transmission
of knowledge. Graduate education will continue to evolve as the University buildson its traditional and preeminent strengths in science, technology, and engineering and as it develops further strengths in complementary disciplines.
Research and scholarly inquiry form the foundation for education and publicservice at NCSU. Faculty and students in all disciplines engage in the art andscience of discovery in a climate of free inquiry and creativity, extending theboundaries of knowledge and horizons of human intellect. The research mandateof NCSU is signified in its national classification as a Research University I.The University’s land-grant philosophy is manifest in its commitment to activestewardship of the human and natural resources of the State. NCSU has been anintegral part of significant economic and technological changes in North Caro-

lina for the past one hundred years. This stewardship is expressed currently
*Approved by the NCSU Board of Trustees on February 23, 1991.
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through public service activities in all the University’s colleges and schools,whereby the expertise resident among the faculty and students is disseminatedacross the State through extension, technical assistance, professional development, lifelong education, and technology transfer programs. Loyal to the vision ofits founders in the nineteenth century, NCSU will continue to strive throughextension and public service to improve the quality of life for North Caroliniansinto the twenty first century.NCSU’s dual designations as a land-grant university and a Research Univer-sity I form the basis for the unique role of NCSU in The University of NorthCarolina. NCSU stands on the threshold of a new century with deep appreciationfor the significance of these mandates and the commitment to excellence andchange that they jointly require.

POLICY ON ILLEGAL DRUGS
The following policy on illegal drugs was adopted by the North Carolina State UniversityBoard of Trustees on A pril 16. 1.988:

Purpose
Reflecting its concern over the threat which illegal drugs constitute to higher educationcommunities. the Board of Governors of the University of North Carolina adopted a policyon illegal drugs on January 15, 1988. The Board of Governors' policy requires each constituent institution’s Board of Trustees to develop a policy on illegal drugs applicable to allstudents, faculty members, administrators and other employees, The policy for each campus must address particular circumstances and needs while being fully consistent withspecified minimum requirements for enforcement and penalties.To assist NCSU in its continuing efforts to meet the threat of illegal drugs. and to complywith the Board of Governors’ policy, the Board ofTrustees adopts the policy set forth below.This policy is intended to demonstrate the University’s primary commitment to education,counseling, rehabilitation, and elimination of illegal drugs, as well as its determination toimpose penalties in the event of violation of state and federal drug laws consistent with alldue process protection rights.

Education, Counseling, and Rehabilitation
NCSU shall maintain a program of education designed to help all members of theUniversity community avoid involvement with illegal drugs. The educational programshall emphasize the incompatibility of the use or sale of illegal drugs with the goals of theUniversity, the legal consequences of involvement with illegal drugs. the medical andpsychological implications of the use of illegal drugs. and the ways in which illegal drugsjeopardize an individual’s present accomplishments and future opportunities. Specificelements of the education program are:1. Publicizing the University’s policy in the Student Code of Conduct, the undergraduateand graduate catalogs, and other publications distributed to students, faculty administrators, and other employees. The latter publications include the Official Bulletin. the StudentHandbook, the Faculty Handbook, the Advisers' Handbook. and the Human Resourcesnewsletter.2. Continuing and expanding the drug education program conducted by Student HealthService.3. Continuing development of courses on drug education.4. Continuing the drug education component of the employees’ Wellness Program.5. Increasing the awareness and utilization of the University’s Employee AssistanceProgram (EAP).
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The University shall disseminate information about drug counseling and rehabilitationservices that are available to members of the University community. Persons who voluntarily avail themselves of such services shall be assured that applicable professional standardsof confidentiality will be observed and that such participation will not be the basis fordisciplinary action. Specific counseling and rehabilitation efforts include:1. Continuing the evaluation and referral services of the Counseling Center for outpatient and in—patient rehabilitation.2. Continuing the consultation and evaluation portions of the Student Health Service'sdrug education program.3. Utilizing the Employee Assistance Program’s referral to existing community basedcounseling and rehabilitation services.
Enforcements and Penalties
Students, faculty members, administrators, and other employees are responsible ascitizens, for knowing about and complying with the provisions of North Carolina law thatmake it a crime to possess, sell. deliver, or manufacture those drugs designated collectivelyas “controlled substances” in Article 5 of Chapter 90 of the North Carolina General Statutes.The University will initiate its own disciplinary proceeding against a student, facultymember, administrator, or other employee when the offense is deemed to affect the inter-ests 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 502D(3) and Section 603of the University Code, by Board of Governors’ policies applicable to other employeesexempt from the State Personnel Act, and by regulations of the State Personnel Commission. The penalties to be imposed by the University may range from written warnings withprobationary status to expulsions from enrollment and discharges from employment.However, the following minimum penalties, as prescribed by the Board of Governors, shallbe imposed for the particular offenses described.

Trafficking in Illegal Drugs
1. For the illegal manufacture, sale or delivery, or possession with intent to manufacture,sell or deliver, of any controlled substance identified in Schedule 1, NC. General Statutes90 89, or Schedule 11, N. C. General Statutes 90 90 (including, but not limited to, heroin,mescaline, lysergic acid diethylamide, opium, cocaine, amphetamine, methaqualone), anystudent shall be expelled and any faculty member, administrator or other employee shall bedischarged.2. For a first offense involving the illegal manufacture, sale or delivery, or possessionwith intent to manufacture, sell or deliver, of any controlled substance identified in Schedules III through VI, N.C. General Statutes 90-91 through 90 94 (including, but not limitedto. marijuana, phenobarbital, codeine), the minimum penalty shall be suspension fromenrollment or from employment for a period of at least one semester or its equivalent.* For asecond offense, any student shall be expelled and any faculty member, administrator, orother employee shall be discharged.

Illegal Possession of Drugs
1. For a first offense involving the illegal possession of any controlled substance identi—fied in Schedule I, NC General Statutes 90 89, or Schedule II, N.C. General Statutes 90-90,the minimum penalty shall be suspension from enrollment or from employment for a periodof at least one semester or its equivalent.2. For a first offense involving the illegal possession of any controlled substance identified in Schedules III through VI, N.C. General Statutes 90—91 through 90-94, the minimumpenalty shall be probation, for a period to be determined on a case-by case basis. A person onprobation must agree to participate in a drug education and counseling program, consent toregular drug testing, and accept such other conditions and restrictions, including a pro—gram of community service, as the Chancellor or the Chancellor’s designee deems appropriate. Refusal or failure to abide by the terms of probation shall result in suspension from
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enrollment or from employment for any unexpired balance of the prescribed period ofprobation.3. For second or other subsequent offenses involving the illegal possession of controlledsubstances. progressively more severe penalties shall be imposed. including expulsion ofstudents and discharge of faculty members. administrators or other employees.
Suspuzsion Finding Final Disposition
When a student. faculty member. administrator. or other employee has been charged bythe University with a violation of policies concerning illegal drugs, he or she may besuspended from enrollment or employment before initiation or completion of regulardisciplinary proceedings if. assuming the truth of the charges. the Chancellor or. in theChancellor’s absence. the Chancellor's designee concludes that the person’s continuedpresence within the University community would constitute a clear and immediate dangerto the health or welfare of other members of the University community; provided. that ifsuch a suspension is imposed, and appropriate hearing ofthe charges against the suspendedperson shall be held as prompt as possible thereafter.

Coordinator of Drug Education
The University Counsel will serve as coordinator of drug education and. acting under theauthority of the Chancellor. will be responsible for overseeing all actions and programsrelating to this institutional policy.

Implementation and Reporting
This NCSU policy on illegal drugs shall be effective on the beginning of the fall semesterof 1988.Annually the Chancellor shall submit to the Board of Trustees a report on campusactivities related to illegal drugs for the preceding year. The report shall include. as aminimum. the following: (1) a listing of the major education activities conducted during theyear: (2) a report on any illegal drug-related incidents. including any sanctions imposed: (3)an assessment by the Chancellor of the effectiveness of the campus program. and (4) anyproposed changes in the policy on illegal drugs. A copy of the report shall be provided to thePresident.
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NCSU BOARD OF TRUSTEES
William L. Burns, Jr., Durham; ChairmanKeith R. Harrod, Raleigh; Vice ChairmanWilliam A. Klopman, Greensboro; Vice ChairmanAnnabelle L. Fetterman, Clinton: SecretaryAlan T. Dickson, CharlotteTroy A. Doby, Sr., RaleighJohn N. Gregg, RaleighDaniel C. Gunter, GastoniaClarence Lightner, RaleighGerald H. Long, Winston—SalemEdward I. Weisiger, CharlotteEdgar S. Woolard, Jr., Wilmington, DelawareChristopher Jones, Tobaccouille; President, NCSU Student Body

NCSU ADMINISTRATIVE COUNCIL
Larry K. Monteith, B.S., M.S., Ph.D., ChancellorFranklin D. Hart, B.S., M.S., Ph.D., Provost and Vice ChancellorWilliam L. Klarman, B.S., M.S., Ph.D., Interim Vice Chancellorfor Research. Outreach.and ExtensionThomas H. Stafford, Jr., A.B., M.S., Ph.D., Vice Chancellorfor Student AffairsJeffrey P. McNeill, B.A., M.S., Vice Chancellorfor Institutional AdvancementGeorge Worsley, B.S., Vice Chancellor for Finance and BusinessDurwood F. Bateman, B.S., M.S., Ph.D., Dean, College ongriculture and Life SciencesJ. Thomas Regan, B.Arch., M.Arch., Dean, School of DesignJoan J. Michael, B.A., M.S., Ph.D., Dean, College ofEducation and PsychologyWilbur L. Meier, Jr., B.S., M.S., Ph.D‘, Dean, College ofE'ngineeringLarry E. Tombaugh, B.S., M.S., Ph.D., Dean, College of Forest ResourcesWilliam B. Toole, III, A.B., M.A., Ph.D., Dean, College ofHumanities and Social SciencesRobert L. Clark, B.A., M.A., Ph.D., Interim Dean, College ofManagementJerry L. Whitten, B.A., M.S., Ph.D., Dean, College ofPhysical and Mathematical SciencesRobert A. Earnhardt, B.S., M.S., M.Ed., Ph.D., Dean, College of TertilesOscar J. Fletcher, D.V.M., M.S., Ph.D., Dean, College of Veterinary MedicineDebra W. Stewart, B.A., M.A., Ph.D., Dean of The Graduate SchoolJames A. Anderson, B.A., Ph.D., Dean, Division of Undergraduate StudiesJohn T. Kanipe, Jr., B.S., M.Ed., Secretary to the UniversityMyron W. Kelly, B.S., Ph.D., Chair, Faculty SenateCharles H. Carlton, B.A., M.A., Ph.D., Vice Chair, Faculty SenateKaren P. Helm, B.A., A.M., Director of University Planning and AnalysisBecky R. French, B.S., J.D., General CounselWilliam T. Turner, B.A., M.Ed., Director ofAthleticsJune M. Brotherton, B.S., Assistant to the ChancellorArthur Padilla, B.S., MA., Ph.D., Assistant to the Chancellor
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TEACHING, RESEARCH, AND EXTENSION
FACULTY AND OTHER ACADEMIC PERSONNEL
Abbott. Angelo Rudy. Assoc. Prof.of Land. Arch. B.F.A..Pratt Insti: M.L.A.. Univ. of PennAbbott. George I".. Dir. of Telecomm.. Elect. & Comp.Engr. B.S.E.E.. Polytechnic Inst. of Brooklyn.Abbou. John Parsons. Lib. and Head For. Res. Lib. B.S..M.S.. Col. State Univ.: M.L.S.. Fla. State Univ.Abbott. Lisa T.. Coor. of Instructional Serv.. DH HillLibrary. B.A.. M.L.S.. Fla. State Univ.Abermon. Harold Mi. Adj. Asst. Prof. of Comp. Ani. &Special Spec. Med. BS D.V.M.. B.S.E.. M.S.E..Purdue Univ.Abram.» Charlie Frank. Jr.. Prof. of Biol. & Agri Eng.B.S.. M.S.. Ph.D.. N.C. State Univ.Abl. Robert C.. Assoc. Prof. of For. B.S.. Ga. Inst. ofTech.: M.S.. Univ of Tenn.: Ph.D.. Univi ofCalif atBerkeley.Acuff. Gale. Lect. in Engl. B.A.. M.A.. Univ. of Ala.Adams. David A.. Prof. of For. & Univ. Studies. B.S..M.S.. Ph.D.. N.C. State Univ.Adams. J. Peler Adj. Prof. of Food Sci. B.S.. M.S..Ph.D.. Univ. of Wisconsin.Addesso. Gene A.. Adi. Lect. in Ind. Eng'r. B.S.. Fordham Univ.Adler. Diane F.. Lect. in For Lang. & Lit. B.A.. StateUniv. of N.Y. at Buffalo: M.A.. Queens College.Adler. Kenneth 8.. Assoc. Prof. of Anat.. Physiol. Sci.and Radial. B.S.. Queens Coll.. N.Y.: M.S.. AdelphiUniv.: Ph.D.. Univ. of Vt.Adler. William. Assoc. Prof. of Rel. B.A.. Franklin &Marshall Coll.: M.Div.. Yale Univi: Ph.D.. Univ. ofPenn.Afify. Elsayed M.. Prof. of Mech. & Aero. Engr.B.S.M.E.. M.S.M.E.. Univ. of Alexandria: Ph.D..Univ. of Mich.Agrawal. Anup. Assoc. Prof. of Econ. & Bus. B.Comm..Univ. of Bombay: M.B.A.. Xavier Univ.: Ph.D..Univ. of Pittsburgh.Agrawal. Dharma Pro/cash. Prof. of Elect. & Comp.Engr. B.E.. Ravishankar Univ.: M.E.. Univ. ofRoorkee: B.Sc.. Federal Inst. of Tech.Aerie. Paul F.. Prof. & Head of Biochem. B.S.. BucknellUniv.: Ph.D.. Mass. Inst. of Tech.Ahmad. Shuaib H.. Prof. of Civ. Eng'r. B.S.E.. Univ. ofKarachi: M.S.. Kan. State Univ.: Ph.D.. Univ. of Ill.at Chicago.Ahuja. Vijay. Ad}. Assoc. Prof. of Comp. Sci. B.S.. Punjab Engr. Coll: M.S.. Ph.D.. Univ. of N.C. at ChapelHill.Alcers. John C. Asst. Prof. of For. Lang. & Lit. B.A..M.A.. Middlebury COIL: Ph.D..Univ.ofCalif. at LosAngeles.Akley. Nancy J.. Lab. Supv. & Rest Assti in Anat.. Physiol. Sci. & Radiol. B.S.. Simmons CollegeAkroyd. Duane H.. Assoc. Prof. of Occup. Ed. B.S.. Med.Coll. of Georgia: MS. State Univ. of N.Y. at Buffalo: Ph.D.. Southern Ill. Univ.Alehediak. James. Lect. in Comm. B.A.. Loyola Univ.:M.A.. Ohio Univ.Alder. Ruth Ayendez. Assoc. Prof. of For. Lang. & Lit.B.M.. Westminster Choir College; MA. Ph.D..Univ. of Pitts.Alexander. Samuel Thomas. Assoc. Prof. of Elect. &Comp. Engr. B.S.. Tenn. Tech. Univ.: M.S.. Univ.ofTenn.: Ph.D.. NC. State Univ.Alexander. Wins-er Edward. Prof. of Elect. & Comp.Engri B.S.. N.C. A&T State Univ.: M.S., Ph.D..Univ. of New Mex.

Allen. Brenda Foster. Coor. of Minority Student Serv..Coll. ofText. B.S.. Va. State Coll.; M.S., Ed.D.. N.C.State Univ.Allen. Howard Lee. Assoc. Prof. of For. and Soil Sci. &Dir.. For. Fertilization Coop. B.S.. M.S.. Univ. ofMaine at Orono: Ph.D.. N.C. State Univ.Allen. Jonathan C. Asst. Prof. of Food Sci. B.A.. Williams Coll.; Ph.D.. Univ. of Georgia.Allen. Michael H.. Officer in Charge & Assoc. Prof. inNaval Sci. B.S.. N.C. State Univ.: M.B.A.. NewHampshire Coll.Allen. Stephen 3.. Asst. Dir.. Alumni Assn. B.A.. N.C.State Univ.Allen. Steven 0.. Prof. of Econ. & Bus. B.A.. M.A.. Mich.State Univ.: Ph.D.. Harvard Univ.Allison. Beecher Carl. Ext. Area Live. Spec. Ani. Sci.B.S.. M.S.. N.C. State UnivAlmekinders. Sally Van Metre. Assoc. Prof. of Phys. Ed.B.Ed.. M.Ed.. Univ. of Miami.Almond. Glen W.. Assoc. Prof. of Food Ani. & EquineMed. B.Sc.. Univ. of Guelph: D.V.M.. M.Sc.. OntarioVet. Coll.Alonso. Silvia Gonzalez-Quez'do. Assoc. Prof. of For.Lang. & Lit. B.S.. Escuela de Maestros Primaries:M.A.. Ph.D.. Univ. of NC at Chapel Hill.Alston. Peter V.. Adj. Assoc. Prof. of Text. Engr.. Chem.& Sci. B.S.. Univ. of N.C. at Chapel Hill; Ph.D.. Va.Commonwealth Univ.Alston-Mills. Brenda P.. Assoc. Prof. of Ani. Sci. M.S..Ph.D.. Mich State Univ.Ambrose. John Thomas. Prof. of Entom. B.A.. Geo.Mason College. Univ. of Va.: M.S.. Ph.D.. CornellUniv.Amerson. Henry Van. Assoc. Prof. of For. & Bot. B.A..Univ. of N.C. at Chapel Hill: M.A.. East CarolinaUniv.: Ph.D.. N.C. State Univ.Amlran. Eyul Y.. Asst. Prof. of Eng]. B.A.. Univ. ofChicago: M.A.. Ph.D.. Univ. of VaAmiss. Terry J.. Lab. Supv. & Res. Asst. in Anat.Physiol. Sci. & Radial. B.S.. Purdue Univ.: M.S..Wright State Univ.Amoozegar. Aziz. Assoc. Prof. of Soil Sci. B.S.. AhwazAgri. Coll.; M.S.. Ph.D.. Univ. of Ariz.Anderson. Charles Eugene. Prof. of Bot. B.S.. M.S..Ph.D.. Purdue Univ.Anderson, James A.. Dean of Div. ofUndergrad. Studies& Prof. of Couns. Ed. B.A.. Villanova Univ.: Ph.D..Cornell Univ.Anderson. John R. Jr.. Prof.ofCrop Sci. B.S.. M.S.. N.C.State Univ.: Ph.D.. Univ. of III.Anderson. Kenneth E.. Asst. Prof. & Ext. Spec. Poul.Sci. B.S.. Southern Ill. Univ.: M.S.. Ph.D.. KansasState Univ.Anderson. Kevin L.. Assoc. Prof. of Food Ani. & EquineMed. B.S.. D.V.M.. Univ. of Minn.: M.S.; Ph.D..Univ. of III. at Urbana.Anderson. Marshall W.. Adj. Prof. of Biomath. B.S..Emory & Henry Coll.; Ph.D.. Univ. of Tenn..Knoxville.Anderson,Norman Dean. Prof. of Sci. Ed.A.B.. M.A..Univ. of Iowa; Ph.D.. Ohio State Univ.Anderson. Ronald F.. Adj. Asst. Prof. ofCoun. Ed. B.A..M.A.. Ph.D.. Univ. of Fla.Anderson. Ruth,Diana. Assoc. Prof. of Speech—Comm.B.A.. Geneva 00“.: M.A.. Kent State Univ.: Ph.D..Univ. of Ore.
Names in bold print are members of The NCSU Academy of Outstanding Teachers.
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Andrews. John Carl. Asst. Dir.. Thompson Theatre.B.A.. Purdue Univ.Andrews. Matthew T.. Asst. Prof. of Gen. B.S., Univ. ofMich.; M.S., Central Mich. Univ.; Ph.D., WayneState Univ.Aneja, Viney P.. Res. Assoc. Prof. ofMan. Ear. & Atmos.Sci. M.B.A.. Union Col1.; M.S.. Ph.D.. N.C. StateUniv.Antin. Jonathan F.. Asst. Prof. of Ind. Engr. B.S., La.State Univ.; M.S.. Ph.D.. Va. Polytech Inst. StateUniv.Antonelli. Douglas Charles. Adj. Assoc. Prof. of Ind.Engr. B.S., N. Dakota State; M.S.. Iowa State Univ.;Ph.D., N.C. State Univ.Antony. Louise M.. Assoc. Prof. of Phil. B.A.. SyracuseUniv.; Ph.D.. Harvard Univ.Apperszm, Charles 8.. Prof. of Entom. A.B.. M.S.. Hum-boldt State 00“.; Ph.D., Univ. of Calif. at Riverside.Archie. Joseph P.. Jr.. Adj. Assoc. Prof. of Mech. & Aero.Engr. B.S., M.S.. Ph.D.. N.C. State Univ.; M.D..Univ. of N.C. at Chapel Hill.Arencls. James Jay. Assoc. Prof. of Entom. Microbiol..Path. & Parasit. B.A.. Wartburg Coll; M.S.. Ph.D..Okla. State Univ.Argentali, Carolyn D., Lib., NCSU Libraries. B.A..Concordia Coll.; M.S.L.S.. Simmons Coll.Argenzio. Robert A.. Prof. of Anat. Physiol. Sci. andRadiol. B.S., M.S., Colo. State Univ.; Ph.D.. CornellUniv.Armstrong. Jeffrey D.. Assoc. Prof. of Ani. Sci. B.S.,Murray State Univ.; M.S.. Ph.D.. N.C. State Univ.Arnold. James T.. Teach. Lab. Supv. in Stat. B.S., M.S..M.S., Univ. of Ark.Arnold. John Floyd. Assoc. Prof. of Curr. & Instr. B.S.,Wash. and Lee Univ.; Ph.D.. Univ. of Conn.Arnold. Jon/1.. Ext. Spec. in Biol. & Agri. Engr. B.A..B.S., Carnegie Mellon Univ.; M.S., Rice Univ.;Ph.D.. N.C. State Univ.Armon. Arthur L.. Prof. & Head of Anat., Physiol. Sci.& Radiol. B.S., D.V.M.. Univ. of Minn.; M.S.. Cor-nell Univ.; Ph.D.. Univ. of Minn.Artie. Frankye B.. Dir. of Univ. Trans. Prog.. Acad.Skills Prog. B.A.. N. C. State Univ.Arya. Satya Pal Singh. Prof. of Meteorol. B.Sc.. MeerutColl. B.E.. ME. Univ. of Roorkee; Ph.D.. Colo. StateUniv.Ashanti. F. Charles. Counselor, Stud. Aft. B.A.. M.A..N.C. Central Univ.; Ph.D.. Univ. of Pitt.Atchley. William R.. Prof. of Gen. B.S., Eastern NewMex. Univ.; M.A.. Ph.D.. Univ. of Kan.Atkins. Clarke E., Assoc. Prof. of Comp. Ani. & SpecialSpec. Med. B.S., D.V.M.. Univ. of Calif. at Davis:B.A.. M.P.A., N.C. State Univ.Atkinson. Maxine P.. Assoc. Prof. & Assoc. Head of Soc..Anth. & Soc. Wk. B.S., Univ. of Ga.; M.A.. Ga. StateUniv.; Ph.D.. Wash. State Univ.Attarian. Aram. Asst. Prof. of Phys. Ed. B.S., WestChester State Coll.; M.A.. Appalachian State Univ.Altarian, Linda 1?... Health Educ. in Stud. Health Serv.B.S., Oregon State Univ.; M.P.H., Univ. of N.C. atChapel Hill.Atwell. John K. Adj. Prof. ofMicrobiol., Path. & Parasit.B.S., N.C. State Univ.; D.V.M.. Univ. of Georgia.Aueiello. Orlando Hector. Adj. Assoc. Prof. of Mat. Sci. &Eng-r. M.S., Ph.D.. Nat’l Univ. of Cuyo.Auerbach. David Daniel. Asst. Prof. of Phil. B.S., CityColl. of N.Y.; Ph.D., Mass. Inst. of Tech.Anne. Patricia M.. Lab. Suprv. in Bot. B.S., Univ. ofMass; M.S.. Univ. of N.C. at Chapel Hill.Austin. David Franklin. Assoc. Prof. of Phil. B.A.. Univ.of Rochester; M.A.. Ph.D., Univ. of Mass. atAmherst.Averre, Charles Wilson. [1]. Prof. of Plant Path. B.S.,M.S.. N.C. State Univ.; Ph.D., Purdue Univ.

Aztell. Richard Charles. Prof. of Entom. B.S.. M.S..State Univ. of NY. at Albany; Ph.D.. Cornell Univ.Ayoub. Mahmoud Amin, Prof. of Ind. Engr. B.S.,Cairo Univ.; M.S.. Ph.D.. Tex. Tech. Univ.Bacheler. Jack 3.. Prof. of Entom. B.A.. Miami Univ.;M.S.. Ph.D.. Univ. of Fla.Bachman. Michael Edward. Assoc. Dir. of Counseling,Div. of Stud. Aff. B.A.. M.S., State Univ. of N.Y.:Ph.D.. N.C. State Univ.Bachmann. Klaus Jurgen. Prof. of Chem. & Mat. Sci &Engr. D.-C.. Dr.R.N.. Freie Univ.Boevsky. Matthew F.. Res. Assoc. in Chem. B.S., EastCarolina Univ.; Ph.D.. Univ. of Georgia.Baffi. Joyce 3.. Asst. Vice-Chan. for Fin. & Bus. B.A..Univ. of Fla; M.P.A., Georgia State Univ.Baggs. Leigh W., Res. Asst. in Parks. Rec. &Tour. Mgmt.B.A.. N.C. State Univ.; M.A.. East Carolina Univ.Bahler. Dennis R.. Asst. Prof. of Comp. Sci. B.A.. RiceUniv.; M.A.. Stanford Univ.; M.S., Ph.D.. Univ. ofVa.Bai. Stephen A.. Assoc. Prof. of Anat.. Physiol. Sci.. &Radiol. B.A.. Univ. of Vt.; Ph.D.. George Washington Univ.Bailey. Douglas A.. Asst. Prof. & Ext. Spec.. Hort. Sci.B.S.A.. Univ.ofGeorgia; M.S.. Ph.D.. Purdue Univ.Bailey. Jack Eugene. Assoc. Prof. of Plant Path. B.S.,Stephen F. Austin Univ.; M.S.. Ph.D.. Mich. StateUniv.Bailey. John Albert, Prof. & Head of Mech. & Aero.Engr. B.Sc.. Ph.D.. Univ. Coll. of Swansea.Bailey. Kermit L.. Asst. Prof. of Graphic Design. B.A..N.C. Central Univ.; M.P.D.. N.C. State Univ.Baines. Barbara Joan Hurst. Prof. of Engl. B.A.. M.A..Univ. of Okla; Ph.D.. Ohio Univ.Baker. George 11., J05. D. Moore Dist. Prof. of Adult &Comm. Coll. Ed. B.S., Presby. Coll.: M.Ed.. Ship~pensburg State Univ.; Ed.D.. Duke Univ.Baker. James R.. Prof. of Entom. B.S.. M.S.. N.C. StateUniv.; Ph.D.. Univ. of Kan.Baker. Joyce W.. Univ. Dev. Off. B.A.. M.S.. N.C. StateUniv.Baker. Ralph R. Instr. of Aerospace Studies. AFROTCProg.Baker~Ward. Lynne Elizabeth. Assoc. Prof. of Psych.B.A.. Wake Forest Univ.; M.A.. Emory Univ.; Ph.D..Univ. of N.C. at Chapel Hill.Baldwin. Eric T.. Area Dir. for Hous. Serv. B.S., Appalach. State Univ.; M.Ed.. James Maidson Univ.Baliga, B. Jayant. Prof. of Elect. Comp. Engr. B.Tech.. Indian Inst. ofTech.: M.S., Ph.D.. RensselaerPolytechnic Inst.Balik, Charles M.. Assoc. Prof. of Mat. Sci. & Engr. dzChem. Engr. B.S.. Grove City Coll.; M.S., Ph.D..Case Western Reserve Univ.Ball, Cynthia ./.. Univ. Devel. Officer. B.A.. Univ. ofN.C. at Greensboro; M.B.A.. Va. CommonwealthUniv.Ball, David Stafford. Assoc. Prof. of Econ. B.S., Ph.D.Univ. of N.C. at Chapel Hill.Ball. Donald 1-1.. Lect. in Engl. B.A.. Coll. ofWilliam &Mary; M.A.. East Carolina Univ.Ballenger. William Lewis. Lect. in Ed. B.S., M.S.. Ph.D..N.C. Slate Univ.Ballington, James Ralph. Jr.. Prof. of Hort. Sci. B.S..M.S.. Clemson Univ.; Ph.D.. N.C. State Univ.Balouris. Athena. Area Dir. of Housing& Res. Life. 8.8..Univ. of Pittsburgh: M.A.. Indiana Univ. of Pa.Bambara, Stephen 3.. Res. Asst/Ext. Spec. in Ent. B.S.,Univ. of N.C. at Chapel Hill; M.S.. N.C. State Univ.Banker. James Roderick, Prof. of Hist. B.A.. TaylorUniv.; M.A.. Boston Univ.; Ph.D., Univ. of Roch-ester.
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Banks. AltonJ.. Prof. ofChem. B.A.. W. Ga. 0011.: Ph.D.,Vanderbilt Univ.Banks. T.. Univ. Sr. Drexel Prof. of Math. B.S..N.C. State Univ.: M.S.. Ph.D.. Purdue Univ.Banks-Lee. Pamela. Asst. Prof. of Text. Eng-n. Chem.& Sci. B.S.. M.S.. Ph.D.. N.C. State Univ.Barbercheck, E.. Asst. Prof. ofEnwm. B.A.. Univ.of Calif. at Santa Barbara; M.S.. Ph.D.. Univ. ofCalif. at Davis.Barker. C.. Ext. Prof. of Biol.&Agri. Engr. B.S..M.S.. Ph.D.. Univ. of Tenn.Barker. Jerry W.. Dir. of Stud. Health Serv. B.S..Appalachian State Univ.: M.S.. Auburn Univ.Barker. Kenneth Reece. Prof. of Plant Path. B.S.. M.S..N.C. State Univ.: Ph.D.. Univ. of Wis.Barker. Roger Lee, Prof. of Text. Engr.. Chem. & Sci.B.S.. M.S.. Univ. of Tenn.: Ph.D., Clemson Univ.Barlaz, Morton A., Asst. Prof. of Civ. Engr. B.S.. Univ.of Mich.; M.S.. Ph.D.. Univ. of Wis.Barnes. Harold John. Prof. of Food Ani. and EquineMed. B.S.. D.V.M.. Kans. State Univ.: Ph.D..Ahmadu Bello Univ. (Nigeria).Barnes, Robert N., Lect. & Ext. Spec. in Econ. Bus.B.S.. M.S.. Univ. of Ky.Barnett, Dale T.. Lect. in Ani. Sci. B.S.. Middle Tenn.State Univ.: M.S.. Univ. of Ky.Barnett. Ortus W.. Prof. Head of Plant Path. B.S..M.S.. Univ. of Ark.: Ph.D.. Univ. of Wise.Barnhardt. Robert A.. Dean. Coll. of Text. & Prof. Text.& Apparel Mgmt. B.S.. Phil. Coll. of Text. & Sci.:M.S..Inst.ofText.Tech.;M.Ed..Ed.D.,Univ.ofVa.Barnwell. Richard Walker. Adj. Assoc. Prof. of Mech. &Aero. Engr. B.S.. M.S.. Auburn Univ.: Ph.D.. Va.Polytech. Inst. & State Univ.Barraz. Gerald William. Prof. of Eng]. B.A.. DuquesneUniv.: M.A.. Univ. of Pitts.Barr-ell. Sharon M.. Lect. in Engl. B.S.. La. State Univ.:M.S.. Univ. of NC. at Chapel Hill; M.A.. N.C. StateUniv.Barthalmus. George Timothy, Prof. of Z001. B.S..Bloomsburg State Coll.: M.S.. Ph.D.. Penn. StateUniv.Bartlett. Jacqueline K.. Lect. in Phys. Ed. B.A.. M.A..Univ. of N.C. at Chapel Hill.Bartlett. Richard J.. Adj. Asst. Prof. of Comp. Ani. &Special Spec. Med. B.S.. N.C. State Univ.: M.S..Ph.D.. Univ. of Texas.Bartley. Jon W.. Assoc. Prof. of Acct. B.S.. N.C. StateUniv.: M.B.A., Ph.D.. Univ. of N.C. at Chapel Hill.Barton, Charles Lincoln. Asst. to the Dean, Text. B.S..N.C. State Univ.Barton. William J.. Adj. Assoc. Prof. of Fun. B.S.F..N.C. State Univ.Bass. Larry. Ext. Spec. in Hort. Sci. B.S.. M.Agric..N.C. State Univ.Bassett. John Earl. Prof. & Head ofEnglish. B.A.. M.A..Ohio Wesleyan Univ.: Ph.D.. Univ. of Rochester.Batchelor. Alan Dale. Res. Assoc. Engr. Research. B.S..Francis Marion C011.: Ph.D.. N.C. State Univ.Batchelor. Peter, Prof. of Urban Design B.Arch.. Univ.of British Columbia; M.Arch.. M.City Planning.Univ. of Penn.Baleman. DurwardFranklin. Dean, Coll. of Agri. & LifeSci.. and Prof. of Plant Path. B.S.. N.C. State Univ.:M.S.. Ph.D., Cornell Univ.Batra. Subhash K.. Prof. of Text. & Apparel Mgmt. B.S..DelhiUniv.:S.M.(Text.Tech.).S.M.(Mgmt.),Mass.Inst. of Tech.; Ph.D.. Rensselaer Polytech. Inst.Barton. George Oates. Lect. in Mech. & Aero. Engr.B.S.M.E.. N.C. State Univ.Baugh. John W.. Asst. Prof. of Civ. Engr. B.S.. AuburnUniv.: M.S.. Ph.D.. Carnegie-Mellon Univ.Baughman. Gerald Robert Assoc. Prof. of Biol. & Agri.Engr. B.A.. M.S.. Ph.D.. Ohio State Univ.
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Baum. David Lee. Assoc. Prof. of Econ. & Bus. B.A..Ohio Univ.: J.D.. Univ. ofMiami; Ph.D.. Univ. ofVa.Baumer. Joan M.. Lect. in Econ. & Bus. B.S.. Ohio StateUniv.: M.B.A., Univ. of Miami.Bayley. William Keating. Learning Res. Spec. Design.B.P.D., N.C. State Univ.Beale. Allen M.. Jr.. Lect. in Econ. A.B.. Elon Coll.'.M.S.. N.C. State Univ.Beasley. David 8.. Prof. & Head of Biol. & Ag'r. Engr.B.S.. M.S.. Miss. State Univ.: Ph.D.. Purdue Univ.Bechtolt. Randall Nathan. Lect in Phys. Ed. B.S.. Univ.ofWis. at La Crosse: M.S.. Univ. ofWis. at Madison.Beck. Keith R.. Prof. & Asst. Head of Text. Engr.. Chem.& Sci. B.S.. Adrian Coll.: Ph.D.. Purdue Univ.Beck. Richard Dean. Lab. Suprv. in Chem, B.S.. Calif.Polytech. State Univ.: M.S.. Calif. State Univ.Beckmann, Robert Lee. Assoc. Prof. of Bot. B.A..Ph.D.. Vanderbilt Univ.Bedair, Salah Mohamed. Prof. of Elect. &. Comp. Engr.B.S.. Alexandria Univ. (Egypt); M.Sc.. Ph.D.. Univ.of Calif. at Berkeley.Beeler. Joe Robert. Jr.. Prof. ofMat. Sci. & Engr. & Nucl.Engr. B.S.. M.S.. Kansas State Univ.: Ph.D.. Univ.of KansasBeers, Burton Floyd, Prof. of Hist. B.A.. Hobart COIL:M.A.. Ph.D.. Duke Univ.Beezer. Bruce Gerald. Assoc. Dean & Prof. of Ed.Ldrshp. &. Prog. Eva]. B.A.. M.A.. Seattle Univ.:Ed.D.. Univ. of Ariz.Beghin. John C.. Asst. Prof. of Econ. & Bus. For. Deg"Brussels Univ. (Belgium): For. Deg. State Univ. atMons (Belgium); M.Sc.. N.C. State Univ.: Ph.D..Univ. of Calif. at Berkeley.Behnke. Wallace P.. Adj. Assoc. Prof. of Text. Eng'r..Chem. & Sci. B.S.. Northwestern Tech. Inst.Beichner. Robert J.. Asst. Prof. of Physics. B.S.. Penn.State Univ.: M.S.. Univ. of 111.; Ph.D.. SUNY atBuffalo.BeiUL. Barry H.. Adj. Asst. Prof. of Ind. Engr. B.A..Univ. of Calif. at Santa Barbara: M.A.. Calif. StateUniv.: Ph.D.. N.C. State Univ.Belcher. Clifton B.. Adj. Asst. Prof. of Occ. Ed. B.S.. Va.Commonwealth Univ.: M.Ed., Univ. of N.C. atChapel Hill: Ed.D., N.C. State Univ.Bell. Angelic L.. Lect. & Asst. Dir. in Phys. Ed. B.S..Kent State Univ.: M.S.. Southwest Texas StateUniv.Benevides. Marie L.. Lab. Demonstrator in Chem. B.A..Emmanuel College: M.A.. State Univ. of N.Y.Bengtson. Mary Kay Witges. Staff Physician. B.A..M.D.. Southern Ill. Univ.Bengtszm. Neal M.. Adj. Asst. Prof. of Comp. Sci. B.S..N.C. State Univ.: M.S.. Univ. of Ala. at Huntsville;Ph.D., Purdue Univ.Bennett. Elizabeth M.. Adj. Asst. Prof. of Zool. B.A..Hollins 0011.; M.Ed.. Ed.D.. Univ. of Va.Bennett. Saunders. C.. Res. Asst. in Crop Sci. B.S.. N.C.State Univ.Benson. David Michael. Prof. of Plant Path. A.B.. Earl-ham Coll; M.S.. Ph.D.. Colo. State Univ.Benson. Geoffrey Alan. Assoc. Prof. of Econ. & Bus.B.Sc.. Univ. of Leeds (England); M.S.. Ph.D.. Penn.State Univ.Benson, Ray Braman, Jr.. Prof. of Mat. Sci. & Engr.B.S.. M.S.. Ph.D.. Univ. of Calif. at Berkeley.Bereman. Robert Deane. Prof. of Chem. & Assoc. Deanfor Academic Affairs, Coll. of Phys. and Math.Sciences. B.S.. Butler Univ.: Ph.D.. Mich. StateUniv.Berenson. Sarah B.. Assoc. Prof. & Dir.. Ctr. for Res. inMath. & Sci. Ed. B.S.. Univ. ofMass; M.S.. WesternConn. State Univ; Ph.D.. Fla. State Univ.Berger. Roger Lee. Prof. of Stat. B.A.. Univ. of Kan.:M.S.. Ph.D.. Purdue Univ.
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Kimbrough, Claudia Baruch, Lect. in Econ. & Bus.B.S., Univ. of Calif. at Berkeley: M.B.A.. Univ. ofChicago.Kimler. William C.. Assoc. Prof. of Hist. B.A.. RiceUniv.; M.S.. Ph.D.. Cornell Univ.King. Carol M.. Counselor in Couns. Ctr. B.A., M.S., No.II]. Univ.; Ph.D., Penn. St. Univ.King. L. Ellis. Ad], Prof. in Civ. Engr. B.S., N.C. StateUniv.; Dr. Engr.. Univ. of Calif, at Berkeley.King, Larry Dean. Prof. of Soil Sci. B.M.E., Ga. Inst. ofTech.: M.S.. Ph.D.. Univ. of Ga.King, Margaret Fontaine, Assoc. Prof. of Engl. A.B..M.A., Ph.D., Univ. of N.C. at Chapel Hill.King, Russell C.. Dist. Ext. Dir. in Coop. Ext. Serv. B.S.,N.C. State Univ.; M.S.. Longwood Coll; Ed.D.. NC.State Univ.King, Russell Edward. Assoc. Prof. of Ind. Engr. B.S.,M.S.. Ph.D.. Univ. of Fla.Kimon. Angus 1.. Prof. of Mat. Sci. & Engr. B.Sc.. Univ.of Witwaters; M.Sc.. Ph.D.. University of SouthAfrica.Kirby. Angela J.. Prog. Coon. Stewart Theatre. B.A..Duke Univ.Kirby. Barbara M.. Assoc. Prof. of Occup. Ed. B.S.,M.S.. Ohio State Univ.; Ed.D.. Va. Polytech. Inst. &State Univ.Kirch. John 1-1.. Adj. Instr. of Ag. & Resou. Econ. B.S..M.S.. Penn. St. Univ.; M.B.A.. Pace Univ.Kirk, Thomas Kent. Adj. Prof. of Wood & Paper Sci.B.S., La. Polytech. Inst: M.S.. Ph.D.. N.C. StateUniv.Kirkman, Adrianna Grant. Instr. in Wood & Paper Sci.B.S., M.S.. N.C. State Univ.Kirsch. Sondra L.. Assoc. Prof. of Parks. Rec. & Tour.Mgmt. & Assoc. Vice-Chan. for Univ. Ext. B.A..Univ. of Akron.: M.S.. Univ. of N.C. at Chapel Hill.Kiser, James Norman. Asst. Football Coach. B.A..M.B.A.. Furman Univ.Klaenhammer. Todd R.. Wm. Neal Reynolds Prof. ofFood Sci. & Microbial. B.S., M.S., Ph.D., Univ. ofMinn.’Klang. Eric Carl, Assoc. Prof. of Mech. & Aero. Engr.B.S., M.S.. Univ. of Mo.; Ph.D.. Va. Polytech. Inst. &State Univ.Klarman. William 1... Prof. & Interim Vice Chan. forResearch. B.S.. East. Ill. Univ.; M.S., Ph.D., Univ.ofIll. at Urbana.Kleeman. Karl T.. Adj. Assoc. Prof. of Microbiol. B.S.,Purdue Univ.; Ph.D.. Oregon State Univ.Klein. Katherine W., Assoc. Prof. of Psych. B.A.. Univ.of Mich.; M.A.. Ph.D., Wayne State Univ.Kleinslreuer. Clt’menl. Prof. of Mech. & Aero. Engr.B.S., Tech. Univ. of Munich: M.S., Stanford Univ.;Ph.D.. Vanderbilt Univ.Kleiss. H. Joseph, Assoc. Prof. & Teaching Coord.. SoilSci.B.S.,Univ.ofl|l.M.S.. IowaState Univ.; Ph.D..Univ. of Ill. at Urbana.Klenin. Marjorie Annt. Assoc. Prof. of Phys. B.A..Swarthmore Coll.: M.S.. Ph.D.. Univ. of Penn.Klelt, David E.. Adj. Prof. of Mech. & Aero. Engr. B.S.,Mich. State Univ.; M.S.. Ph.D.. Univ. of Fla.Kloos. Wesley Edwin. Prof. of Gen. & Microbiol. B.S..Rutgers Univ.; M.S.. Ph.D.. Iowa State Univ.Klopman. William A.. Adj. Prof. in Text. & ApparelMgmt. B.A.. Williams Coll.Knechl. Thomas W.. Inst & Sect. Head. Pub.. Agri.Comm. A.B.. A.M.. Univ. of III. at Urbana.Kneifel. Charles L.. lnstruc. Supp. Spec. in Coll. of Phys.& Math. Sci. B.S., Carnegie-Mellon Univ.; Ph.D.. St.Univ. of N.Y.Knes Maxwell. Cal/urim J.. Campaign Coord. in Inst.Adv. B.A.. UNC-Chapel Hill: B.S., N.C.State Univ.Knight. Dolores 0.. Teach. & Res. Tech. in Chem. B.S.,Univ. of SC.
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Knoebl'r. Char/is Robert Prof. of Econ. & Bus. B.A..Wash. State Univ Ph.D.. Univ. of Calif. at LA.Knapp. James Arlhur. Assoc. Prof. of Biochem. B.A..Carleton Coll.: Ph.D.. Univ. of III.Knoll. Elizabeth 5.. Adj. Asst. Prof. of Adult & Comm.Coll. Ed. B.A.. Meredith Coll.: M.Ed.. Ed.D.. N.C.State Univ.Knoll, Ifobanno 8.. Lect. in Engl. B.A.. Old DominionUniv.: M.Ed.. M.A.. N.C. State Univ.Khan/(s. (‘harltx Erma-l. Assoc. Prof. of Mar.. Earth &Atmos. Sci. B.S.. Univ. of Utah: M.S.. Ph.D.. Tex. A& M Univ.Knoivllon. Valerii M.. Res. Asst. & Teach. Tech. inMicrobiol. B.S.. Univ. of Lowell. Mass.Koch. Carl Conrail. Prof. & Assoc. Head of Mat. & Sci.Engr. B.S.. M.S.. Ph.D.. Case Inst. of Tech.Kochu'sberger. Robert C. Asst. Prof. of Engl. B.A.. St.Bonaventure Univ.: M.S.. Syracuse Univ.: Ph.D..Univ. of Term.Km’rll er. John IQ. Res. Asst. in Chem. Engr. B.S.. Penn.State Univ.Koger, Robert K.. Adj. Prof of Tex. Engr.. Chem. & Sci.B.S.. Univ. of Tenn.: M.S.. Ph.D.. N.C. State Univ.Koh. Kll'flng”, Prof. of Math. 8.3., M.S.. Auburn Univ.:Ph.D.. Univ. of N.C. at Chapel Hill.Kohler. Jacqueline ll. Res. Assoc. (USDA) in Gen. B.S..St. Univ. of N.Y.: Ph.D.. N.C. State Univ.Kolb. John Ronald. Prof. & Head of Math. & Sci. Ed.A.B.. Ph.D.. Univ. of Md.Kolbas. Robert M.. Prof. of Elect. & Comp. Engr. &Physics. B.S.. Cornell Univ.: M.S.. Ph.D.. Univ. ofIll.szi'ngsberger. [)ii ([L ri'k Ch risliaan. Adj. Assoc. Prof. ofPhy. B.S.. M.S.. Ph.D.. Univ. of Technology (Eindvhoven).Koohang, Aler A.. Adj. Asst. Prof. of Comp. Sci. B.S..M.S.. Ph.D.. So. Ill. Univ.K001i. James 19., Ill. Teach. Tech. in Civ. Engr. B.S..N.C. State Univ.Korach. Kenmlli S.. Adj. Prof. of Biochem. B.S..Augusta Coll.: Ph.D.. Med. Coll. of Ga.Koniegny. Joc Nuil, Prof. ofComp. Ani. & Special Spec.Med. B.S.. D.V.M.. Texas A & M Univ.: M.S.. Ph.D..Univ. of Ga.Kora. Charles Doris. Prof. & Head of Multidis. Stud.B.A.. Miami Univ.: Ph.D.. Harvard Univ.Kraemrr. Alfrul R.. Asst. Coon. Teachers Fellow Prog..Coll. of Ed. & Psych. B.A.. Beloit Coll.: M.S.L.S..Univ. of N.C. at Chapel Hill: M.A.. N.C. State Univ.Kramer. Jonallimi C. Asst. Dir. of Music. B.S.. NewColl. of Calif. at San Francisco.KTUH‘CZI/h‘. Kalli: i'i'iii A.. Asst. Prof. of Acctg. B.S..M.Acc.. So. Ill. Univ.: Ph.D.. Univ. of Texas.Kriz. GrorguJanirs. Prof. of Biol. & Agri. Engr. & Assoc.Dir. of N.C. Agri. Res. Serv.. Coll.of Agri. and LifeSci. B.S.A.E., M.S.A.E.. Iowa State Univ.: Ph.D..Univ. of Calif. at Davis.Krochnial. Arnold. Adj. Prof. of For. B.S.. N.C. StateUniv.: M.S.. Ph.D.. Cornell Univ.Kroen. William K., Adj. Assoc. Prof. of Hort. Sci. B.S..Penn. State Univ.: M.S.. Wash. St. Univ.: Ph.D..Duke Univ.Kronberg. Charles I... Adj. Asst. Prof. of Psych. B.A..Brooklyn College: Ph.D.. Duke Univ.Krueger. Kenneth K.. Adj. Prof. of Poul. Sci. B.S.. M.S..Ph.D.. Texas A&M Univ.Krupnicli‘. Jane (2. Ext. Spec. in Ind. Ext. Serv. B.A..Univ. of Calif.: M.A.. San Fran. St. Univ.Kruse, John L.. Assoc. Dir. in Inst. Adv. B.S.. S. DakotaSt. Univ.Kudcr. Pamela S.. Adj. Instr. of Comp. Ani. & SpecialSpec. Med. B.S.. D.D.S.. Ohio State Univ.Kuchn. Richard T.. Lect. & Lab Supvr. in Elect. &Comp.Engr. B.S.. Univ. of Del.
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Kuhr, Ronald J.. Prof. ofEntom., N.C. Agric. Res. Serv.B.S.. Univ. of Wis.: Ph.D.. Univ. of Calif. atBerkeley.Kwanyuen. Prachaub. Assoc. Prof.(USDA). of Crop SCi.B.S.. Kasetsart Univ.: (Thailand); M.S.. WrightState Univ.. Ph.D.. Univ. of Calif. at LA.Laarman, Jan 0., Prof. of For. B.S.. Univ. of Mich.:M.S.. M.A.. Ph.D.. Univ. of Calif. at Berkeley.La Barbara. Mark S.. Asst. Dir. & Controller, Athletics.B.A.. North Park Coll.: M.B.A., DePaul Univ.Lackey. Carolyn Jean. Ext. Prof. of Ext. Home Econ. &Food Sci. B.S.H.E.. Univ. of N.C. at Greensboro:M.S.. Ph.D.. Univ. of Tenn.Lada. Thomas Joseph. Assoc. Prof. of Math. A.B.. HolyCross Coll.: M.S.. Ph.D.. Univ. of Notre Dame.Ludo, Fred.Jr.. Prof. of Phys. B.S.. Ph.D.. Univ. of Fla.Ladrach. William E.. Adj. Asst. Prof. of For. B.S.. M.F..Univ. of Mich.Lola. Parag K.. Interinstl. Adj. in Elec. & Comp. Engr.B.Sc.. Univ. of Dacca: M.Sc.. Univ. of Karachi:M.Sc., King's Coll. (London): Ph.D.. The City Univ.(London).Lamb. Harold Henry. Asst. Prof. in Chem. Engr. B.S..N.C. State Univ.: Ph.D.. Univ. of Del.Lamb. Vivian Ruhlig, Adj. Assoc. Prof. of Man. Earth &Atmos. Sci. B.A.. Pomona Coll.: M.A.. HarvardUniv.: Ph.D.. Univ. of Calif. at Los Angeles.Lambe. Philip C.. Assoc. Prof. of Civ. Engr. B.S.. M.S..Sc.D.. Mass. Inst. of Tech.Lambeflz. Clements C.. Adj. Assoc. Prof. of For. B.S..Stephen F. Austin St. Univ.: M.S.. Yale Univ.:Ph.D.. N.C. State Univ.Lampert. Emmet! Philip. Assoc. Prof. ofEntom. B.A.. N.Dakota State Univ.: M.S.. Ph.D.. Mich. State Univ.Lancia. Richard A.. Prof. of For. & Zool. B.S.. Univ. ofMich.: M.A.. S. Ill. Univ.: Ph.D.. Univ. of Mass.Lane. Bryce Holt. Lect. & Undergrad. Teaching Coord.in Hort. Sci. B.S.. Univ. of Mass. at Amherst: M.S..Ohio State Univ.Lane. Robert C.. Asst. Prof. of Engl. B.A.. DavidsonColl.: M.Th.. Univ. of Chicago: M.A.. BrandeisUniv.: J.D.. Stanford Univ.: Ph.D.. Duke Univ.Langenbach. Robert J.. Adj. Prof. of Toxicol. B.A.. M.S..Ph.D.. Univ. of Neb.Lana/0rd, Mahala G.. Adj. Ind. Assoc. Text. & ApparelMgmt.Lam'er. Albert Barnes, Assoc. Vice Chan. for AlumniAffairs. B.S.. N.C. State Univ.: M.S.. Cornell Univ.:Ed.D., N.C. State Univ.Lanier. Tyre Call‘lll. Prof. of Food Sci. B.S.. Ph.D.. Univ.of Ga.Lamii'ng. Rebecca L.. Lect. in Engl. B.A.. Univ. of N.C. atChapel Hill: M.A.. N.C. State Univ.Lapp. John Sumner, Assoc. Prof. of Econ. & Bus. A.B..Wesleyan Univ.: Ph.D.. Princeton Univ.Larick. Duane K.. Assoc. Prof. of Food Sci. B.S.. M.S..Ohio State Univ.: Ph.D.. Univ of Mo.Larson. Joan H.. Lect. in Elect. & Comp. Engr. B.S..Purdue Univ.Larson. Roy Axel. Prof. of Hort. Sci. B.S.. M.S.. Univ.of Minn.: Ph.D.. Cornell Univ.Laryea. Doris Marie Lucas. Assoc. Prof. of Engl. B.S..N.C. A&T State Univ.: M.A.. NC. Central Univ.:Ph.D.. Univ. of Ill. at Urbana.Lasher. Dana Alfred. Adj. Lect. in Comp. Sci. B.S.E.E..Mass. Inst. of Tech.Laskey. John Willsmi. Adj. Asst. Prof. in Poul. Sci. B.S..M.S.. Geo. Washington Univ.: Ph.D.. N.C. StateUniv.Lassiter. Louie Thomas. Ext. Assoc. Prof. ofText. Engr..Chem. & Sci. & Assoc. Dir. of Text. Ext. B.S.. M.S..N.C. State Univ.Luster. Scott M.. Asst. Prof. of Microbiol. B.S.. Univ. ofMaine: M.S.. Ph.D.. Fla. State Univ.



Latch. Dana May. Assoc. Prof. of Math. B.A.. HarpurColl.at S.U.N.Y. at Binghamton; M.A., Queens Coll.at C.U.N.Y.; Ph.D.. City Univ. of N.Y.LaVopa, Anthony J., Prof. of Hist. B.A.. Boston Coll.:Ph.D.. Cornell Univ.Lawrence, John E. S.. Adj. Assoc. Prof. of Psych. M.A..Oxford Univ.: M.Sc.. Ph.D.. N.C. State Univ.Le, John C.. Lab. Supervisor in Chem. A.S., San AntonioCoII.; B.S.. M.S., Univ. of Houston.Lea, Russell. Prof. of For. & Soil Sci. & Dir., HardwoodCoop. B,S.F., Univ. of Wash.: Ph.D., State Univ. ofN.Y.Leach. JamesWoodrow. Assoc. Prof. of Mech. & Aero.Engr. B.S., Univ. of Tex. at Arlington; M.S.. Ariz.State Univ.: Ph.D.. Rice Univ.Leager. Kay Porter. Sr. Assoc. Dir. of Admissions. B.A..East. Carolina Univ.: M.A.. Appalachian StateUniv.Leath Steven. Assoc. Prof. (USDA) of Plant Path, B.S..Penn. State Univ.: M.S.. Univ. of Del.; Ph.D., Univ.of Ill. at Urbana.Leath. Virginia Marie, Assoc. Prof. of Phys. Ed B.S..Jacksonville State Univ.: M.Ed., MiddleTenn. StateUniv.LeBlanc. Gerald A.. Asst. Prof. of Toxicol. B.S.. Sou—theastern Mass. Univ.: M.A.. Bridgewater StateColl.; Ph.D., Univ. of S. Fla.LeBourgeois. Joxeph Charles. Lib.. NCSU Libraries.B.A.. M.S., La. State Univ.LeBourgeois, Lucile P.. Asst. Dir. ofEng't. Res. Ctr. B.S..La. St. Univ.Lecce. James Giacomo, William Neal Reynolds Prof. ofAni. Sci. & Microbiol. B.A.. Dartmouth Coll.; M.S..Penn. State Univ.: Ph.D.. Univ. of Penn.Ledbetter. Harvey D.. Adj. Prof. ofTex. Engr. B.S.. M.S..Univ. of Ariz.: Ph.D., Univ. of Tenn.Lee, Donald W.. Adj. Assoc. Prof. ofMech. & Aero. Engr.B.S.. M.S.. Clarkson Coll. of Tech.; Ph.D., Univ. ofMich.Lee. Gordon K. F.. Prof. of Mech. & Aero. Engr.. MarsMission. B.S.. Univ.of Hawaii;M.S., Ph.D.. Univ.ofConn.Lee. Patricia Jones, Coor., Merit Awards Prog.. Fin.Aid. A.B.. Greensboro Coll.: M.Ed.. Univ. of N.C. atGreensboro.Lee. Stan Sun-Hwa. Adj. Assoc. Prof. of Elect. & Comp.Engr. B.S.. Seoul Nat’I Univ.: M.S.. Ph.D.. Univ. ofCalif. at LA.Lee. Wynetta L.. Asst. Prof. of Adult & Com. Coll. Ed.B.A.. M.P.A.. Indiana Univ.: Ed.D., VanderbiltUniv.Leffler. Charles D.. Assoc Vice Chan. for Facilities. B.S..Univ. of Cincinnati.Leidy. Ross Bennett. Assoc. Prof. of Toxicol. B.S.. M.S..Texas A & M Univ.: Ph.D., Auburn Univ.Leiter. Jeffrey Carl. Assoc. Prof. of Soc., Anthl & Soc.Wk. B.A.. Williams COIL: Ph.D., Univ. of Mich.Leith. Terri Thornburg, Asst. Dir. of Alumni Rel. B.A..M.A., N.C. State Univ.Leithold. Elana Lynn. Asst. Prof. of Mar.. Earth &Atmos. Sci. B.S.. Univ. ofWis.; M.S.. Ph.D., Univ. ofWash.Leker. Robert W.. Ext. Spec. in Home Ec. B.S.. SonomaState Univ.Leming, Michael Lloyd. Lect. in Civ. Engr. B.Sl. N.C.State Univ.: M.S.. Univ. of Calif. at BerkeleyLeonard, Rebecca, Assoc. Prof. of Comm. InterimAsst. Dean of Undergrad. Stud. & Interim AsstProvost for Freshman Exp. B.S.. Utah State Univ.:M.A., Ph.D., Purdue Univ.Lessane. Wanda D.. Assoc. Univ. Counsel. B.B.A..M.B.A., J.D., Howard Univ.Lester. Darryl K., Asst. Coord. of Afr—Amer. St. Aff.B.A.. Woft'ord COIL: M.Ed.. N.C. State Univ.

Lester. Marsha R. Lect. in Phys. Ed. B.S.. West Va.Univ.: M.S., James Madison Univ.Levenbook. Barbara 8.. Assoc‘ Prof. of Phil. A.B., M.A.,Univ. of Rochester: Ph.D.. Univ. of Ariz.LeVere. Nancy Joan Damls. Adj. Asst. Prof. of Curr. &Instr. B.A.. M.S.. PhD” N.C. State Univ.LeVere. Thomas Earl. Prof. of Psych. B.S.. M.A., Ph.D..Ohio State Univ,Levi. Michael Phillip. Prof. of Wood & Paper Sci. &Plant Path. & Assoc. State Leader for Comm. &Rural Devel. B.Sc.. Ph.D.. Leeds Univ. (England).Levi. Patricia Hopper. Res. Assoc. Prof. ofToxicoI. B.A..Univ. of N.C. at Greensboro: Ph.D.. Univ. of Leeds.(England).Levin. Harold Dresner. Assoc. Prof. of Phil. B.S.. Ph.D..Mass. Inst. of Tech.Levin, Lisa A.. Adj. Assoc. Prof. of Mar., Earth. &Atmos. Sci. B.A.. Radcliffe Coll.; Ph.D.. Univ. ofCalif. at San Diego.Levine. Cynthia Robin. Lib.. NCSU Libraries. A.B..Univ of N.C. at Chapel Hill: M.S., NC State Univ.:M.Ln., Emory Univ.Levine. Jay F.. Assoc. Prof. of Microbiol., Path. & Parasit. B.S.. Mich.State Univ.: D.V.M., Univ. ofTenn.:M.P.Hl. Harvard Univ.Levine. Joseph. Assoc. Prof. of Phil. B.A.. Univ. of Calif.at L.A.: Ph.D.. Harvard Univ.Levine. Samuel Gale. Prof. of Chem. B.S.. Tufts Univ.:Ph.D.. Harvard Univ.Levings. Charles San/0rd. 111. William Neal ReynoldsProf. of Gen. & Dist. Univ. Prof. B.S.. M.S., Ph.D..Univ of III.Levy, Jack 8.. Adj. Prof. of Text. Engr. Chem. & Sci.B.A.. Duke Univ.: M.S.. Ph.D.. NC. State Univ.Levy. Michael 0.. Prof. of Microbio|.. Path. & Parasit.B.A.. State Univ. of NY at Buffalo, Ph.D., RiceUniv.Lewis. William Mason. Prof. of Crop Sci. B.S.. Tex. A &M COIL: M.S., Ph.D.. Univ. of Minn.Ley. David 1-1.. Assoc. Prof. of Food Ani. & Equine Med.B.S.. Univ. of Calif. at Irvine; M.A., D.V.M., Ph.D..Univ. of Calif. at Davis.Lichtenwalner. Richard Ellis. Assoc. Prof. of Anil Sci.B.S.. Del. Valley COIL: M.S.. Ph.D., Va. Polytech.Inst. and State Univ.Liehr. Sarah K. Asst. Prof. ofCivl Engr. B.S.. Univ. of111.; M.S.. Mich. State Univ.: Ph.D.. Univ. of III.Lites. Richard T.. Assoc Prof. of Adult & Comm. Coll.Ed. & State Leader ofTrain. B.S.. N.C. State Univ.:M.A.T., Univ. of N.C. at Chapel Hill; Ed.D.. N.C.State Univ. 'Lilley, Stephen C.. Assoc. Prof. of Soc. & Anth. B.A.. La.Polytech. Inst; M.A., Ph.D.. Univ. of Ga.Lilly, John Paul. Ext. Assoc. Prof. ofSoil Sci. B.S.. MS.N.C. State Univ.Lim, Phooi Kong. Assoc. Prof. of Chem. Engr. B.S.. Cor-nell Univ.: M.S.. Ph.D.. Univ. of III. at Urbana.Lin. Stephen Y., Adj. Prof. of Wood & Paper Sci. B.S..Nat‘l. Taiwan Univ.: M.S.. Univ. of Wash.: Ph.D..N.C. State Univ.Lin. Xiao-Biao. Asst Prof. of Math. B.S.. M.S., F‘udanUniv. (Shanghai): M.S., Ph.D., Brown Univ.11in. Yuh—Lang. Asst. Prof. of Mar., Earth. &Atmos. Sci.B.S.. Pu Jen Catholic Univ.: M.A., Fordham Univ.:M.S., S. Dakota Sch. of Mines & Tech.; Ph.D., YaleUniv.binder. Sane, Adj. Prof. of For. B.S.. M.S., Ph.D.. Univ.of Umea (Sweden).binder-man. Russell J.. Assoc. Prof. ofChem. B.A.. StateUniv. of N.Y. at Binghamton: M.S., Ph.D.. Univ. ofMich.l/L'ndgren, Peter 13.. Asst. Prof. of Plant Path. B.S.. SanDiego State Univ.: M.S.. Univ.of Calif. at Riverside:Ph.D., Univ. of Califl at Berkeley.
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Lindley. David Woodxon. Adj. Instr. in Mech. & Aero.Engr. B.S., M.S.. N.C. State Univ.Lindq'uisl. David 0.. Interinst’l. Adj. Fac. in Man. Ear.Si Atmos. Sci. B.A.. Univ. of Calif. at Berkeley:M.A.. Calif. State Univ.: Ph.D.. Univ. of Ariz.Line. Daniel E.. Ext. Spec. in Bio. & Ag. Engr. B.S..M.S.. Penn. St. Univ.Lineback. David It. Prof. & Head of Food Sci. 8.8..Purdue Univ.: Ph.D.. Ohio State Univ.Liner. Hugh L.. Prof. of Econ. & Bus. & Dist. Ext. Dir.B.S., M.S.. Ph.D.. N.C. State Univ.Link. Ann. Lib. & Coord.. Curr. Mat. Ctr..Coll. of Ed. & Psych. B.S., Cornell Univ.: M.L.S..Fla. State Univ.Linker. Harry Michael. Assoc. Prof. of Crop Sci. &Entom. B.S., M.Ag.. N.C. State Univ.: Ph.D.. Univ.of Fla. at GainesvilleDinnerud. Ardell Chester. Assoc. Prof. of Stat. B.S., Wis.State Univ.: M.S.. Ph.D.. Univ. ofMinn.Linney. Mary A.. Couns. Career Plan. & Place. B.A..Winston-Salem State Univ.: M.A.. N.C. CentralUniv.I/inlhursl. Rick Alan. Adj. Asst. Prof. of Bot. B.S.,Lebanon Valley Coll.: M.S.. Ph.D.. N.C. State Univ.Little. TrevorJ.. Prof. & Head of Text. &Appare| Mgmt.B.Sc.. Ph.D.. Univ. of Leeds.Littlejohn. Cheryl L.. Asst. Women’s Basketball Coach.B.A.. Univ. of Tenn.Littlejohn, Michael Anthony. Prof. of Elect. & Comp.Engr.B.S.E.E.. M.E.E.. Ph.D.. N.C. State Univ.I/iu. Jiang. Res. Assoc. in Mat. Sci. & Engr. B.S., M.S..Peking Univ. (China): Ph.D.. Penn. State Univ.Liu. Wen-Tai. Assoc. Prof. ofElect. &Comp. Engr. B.S.,Nat’l Chiao-Tung Univ.. (Taiwan): M.S.. Nat'l Taiwan Univ.: Ph.D.. Univ. of Mich.Livengood. Charles Dwaine, Prof. & Head of Text.Engr., Chem. & Sci. B.S.. M.S.. Ed.D.. N.C. StateUniv.Lloyd. Janice (-1.. Ext. Fam. Res. Mgmt. Spec. B.S.,Penn. State Univ.: M.Ed.. Univ. of Mo.Locke. Don C.. Prof. & Head of Counselor Ed. B.S.,M.Ed.. Tenn. State Univ.: Ed.D.. Ball State Univ.Locklear. Eddie L.. Ext. 4-H & Youth Dev. Spec. B.S..Pembroke State Univ.: M.Ed.. N.C. State Univ.Locklear. Eric R.. Asst. Dir. of Financial Aid. B.A.. B.S..Guilford Coll.Loftis. Bruce. Adj. Assoc. Prof. of Oper. Res. Engr. B.S..M.S.. Univ. of Texas: Ph.D.. Colo. State Univ.Lohr. Atwell C.. Adj. Assoc. Prof. of'I‘ex. Engr.. Chem. &Sci. B.S., Va. Poly. Inst. & St. Univ.Lombardi~ David J.. Ext. Spec. & Lect. in Civ. Engr.B.S., Univ. of R.I.; M.S.. Colo. State Univ.Lommel. Steven A.. Assoc. Prof. of Plant Path. B.S..Univ. of San Francisco; M.S.. Ph.D.. Univ. of Calif.at Berkeley.Long. G. Gilbert. Prof. of Chem. B.A.. Indiana Univ.:M.S.. N.C. State Univ.: Ph.D.. Univ. of Fla.Long. Ginger. Coord. in Agr. Commun. B.A.. Appal.State Univ.: M.A.. Univ. of N.C. at Chapel Hill.Long, Larry W.. Prof. of Comm. B.A.. Northwestern0kla.; M.S.. N. Texas State Univ.: Ph.D.. Univ. ofOkla.Long. Raymond Carl. Prof. of Crop Sci. B.S., M.S.. Kan.State Univ.: Ph.D.. Univ. of Ill.Loomix. Michael R.. Adj. Assoc. Prof. of Comp Ani. &Spec. Species Med. B.S.. Univ. ofGa.; M.A.. IndianaUniv.: D.V.M.. Univ. of Calif. at Davis.Lorenzetti, Michael J., Adj. Asst. Prof. of Elect. & Comp.Engr. B.S. Ill. Inst. of Tech.: M.S.. Ph.D.. Univ. ofTexas.Losordo. Thomas M.. Asst. Prof. & Ext. Spec. in Zool.B.S., Bates Coll.: M.S.. Univ. of Hawaii; Ph.D..Univ. of Calif. at Davis.
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Love. Carolyn Smiley. Assoc. Prof. of Parks. Rec. &Tour. Mgmt. B.S., Shaw Univ.: M.S.. Ph.D.. N.C.State Univ.Love. Nancy E.. Asst. Prof. of Anat., Physio. Sci. &Radial. B.S., Univ. of “L: D.V.M.. Tuskegee Univ.Lowrey. Austin. Prof. of Graphic Design. B.A.A..M.A.A., Auburn Univ.bu. Jye-Chyi. Asst. Prof. of Stat. B.S.. Natl. Chiao-TungUniv. (Taiwan): Ph.D.. Univ. of Wisc.Was. Leon Thomas, Prof. of Plant Path. B.S.. N.C.State Univ.: Ph.D.. Univ. of Calif. at Davis.Lucovsky. Gerald Ivan. Univ. Prof. of Phys. Elect. &Comp. Engr. and Mat. Sci. & Engr. B.S., M.A..Univ. of Rochester: Ph.D.. Temple Univ.l/uettich. Richard A.. Interinst'l. Adj. in Civ. Engr.B.C.E.. M.S.. Ga. Inst. ofTech.; Sc. D.. Mass. Inst. ofTech.Lug'inbuhl, Geraldine H.. Assoc. Prof. of Microbiol.B.A.. Stanford Univ.: Ph.D.. Univ. of N.C. at ChapelHill.buginbuhl. James Emory Robinson. Assoc. Prof. ofPsych. B.A.. Stanford Univ.: M.A.. Ph.D.. Univ. ofN.C. at Chapel Hill.Luginbuhl. Jean Marie. (USDA) Res. Assoc. in Crop Sci.B.S.. Tech. Agri. Suisse (Switzerland); Ph.D.. N.C.State Univ.Duh. Jiang. Prof. of Math. 8.8.. Taiwan Normal Univ.:M.S.. Univ. of Neb.: Ph.D.. Univ. of Mich.Lumpkin. Angela. Prof. &. Head of Phys. Educ. B.S.E..Univ. of Ark.; M.A.. Ph.D.. Ohio State Univ.Lunlc. Edward M.. Instr. & Res. Am. in For. 3.8..B.S.F.. M.S.. Univ. of Mich.Duo. Ren-Chyuan. Assoc. Prof. of Elect & Comp. Engr.B.S., M.S.. Feng-Chia Univ. (Taiwan): M.S.. Ph.D..Technische Univ. (Berlin).Daria. Keith Phillip. Assoc. Prof. of Hist. B.A.. BrandeisUniv.: M.A.. Ph.D.. Univ. of Calif. at Berkeley.Lute. Michael W., Adj. Asst. Prof. of Stat. B.S.. Ph.D..Duke Univ.I/yday. Susan Y.. Dist. Ext. Dir. in Agri. Ext. Serv.Adm. B.S., Mars Hill Coll.: M.Ed.. Ed. D.. N.C.State Univ.I/ynch. Marilyn S.. Asst. Dir. of Music. B. Music. Syracuse Univ.: M. Arts. Eastman Sch. Music of Univ. ofRochester.Lytle. Charles F.. Prof. of Zoo]. &Teach. Coord. in Biol.Sci. A.B., Wabash Coll.: M.A.. Ph.D.. Indiana Univ.MacClamrock. Carla L.. Res. Asst. in Text. Engr..Chem. & Sci. B.S.. Meredith Coll.MacCormac. Earl 12.. Adj. Prof. ofInd. Engr. B.E.. B.D..MA.. Ph.D.. Yale Univ.MacKay. Trudy F.. Assoc. Prof. of Gen. B.Sc.. M.Sc..Dalhousie Univ.: Ph.D.. Univ. of Edinburgh.MacKenzie. John Munro. .111. Assoc. Prof. of Microbiol.,& Coord. of Electron Micro. Ctr. B.A.. DartmouthColl.: Ph.D.. Harvard Univ.MacKenzie. William F.. Adj. Assoc. Prof. of Microbiol..Path. & Parasit. M.S.. Univ. of Mich.; D.V.M.. OhioState Univ.MacKethan. Lucinda Harde. Prof. of Eng]. B.A..Hollins Coll.: M.A.. Ph.D.. Univ. of N.C. at ChapelHill.MacKinnon. Douglas A.. Adj. Prof. of For. B.S., M.F..Yale Univ.MacPhail-Wilcoz. Elizabeth 5.. Prof. & Head of Ed.Lead. & Prog. Eval. B.S.. M.S.. Old Dominion Univ.:Ed.D.. Texas Tech. Univ.Madala. Rangarao V.. Adj. Prof. of Man. Earth andAtmos Sci. B.S., Andhra Univ.. India; M.S.. Kar-natuk Univ.. India; Ph.D.. Fla State Univ.Maday. Clarence Joseph, Prof. of Mech. &Aero. Eng'r.B.S., M.S.. Ill. Inst. of Tech; Ph.D.. NorthwesternUniv.
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Rothivarf, Frirltrir/i. Adi. Prof. of Mat. Sci & Engr.A.B. A.M. PhD Temple Univ.Raullmrt. .lnlt’s l,. Adi Prof. of Mat. Sct & Engr. B SUni\. of Calif at Berkeley: PhD . Cornell UnivRunner. Iru in. Assoc. Prof of Soc & Anth B.A.. Brandeis Univ.: M.A.. Ph D . Univ. of Wis.Rowland. Sharon Ii‘ Ext. 4 H & Youth Spec. B.S.. Univof N,(' at Greensboro; M,Ed.. N.C. State Univ.Roystrr Lari-u Hll'l)t’l'f Prof. of Mech & Aero. Enar.B S. PhD. N C State Uni\.Razanski. Charles M. Dir of Sports Med. B.A. SalemState Coll; MEd Unn of Southwestern La.Razgonyl. (hora: .‘l. Prof of Mat SCI & Engr B SM S . Notre Dame I'ni\ : I’h.D. Univ. of Ariz.Runrk. (h-(gory A.. Adi Asst. Prof. of For. BS , M.S..Univ of Mass; Ph D. Uni\ of WIS.Rubin. Albert ROlN rt. Assoc Prof.ofBiol. & Agri, Engr& Ext. Spec. BA . Univ of Calif at Irvine; M EdEd.D.. N C State Uni\.Rubin E: a Rulfizltl. Prof. of Pol. SCi & Pub, Adm. BA.Gaucher Coll.: M,A. Wavne State Univ.: Ph D.Johns Hopkins Uni\.Ruth/t. Willard It. Adj. Lect. in Comp,Sc1.B.S..N,C.State Univ.Ruckt'r. .lanns Warri n Asst. Prof. of Text, EngrChem. & SCI. BS . M.S.. Ph.D.. N.C. State UnitRlltlllti. Lait'rnm Shilrlon. Prof of Eng], B.A.. M.A.(Am Hist. & Litt. M A (Journalism). Ph.D MlCh.State UnivRn/tin Cynthia A. Asst. Text Lib. B A . N.C. CentralUniv.: M.S.L.. Uni\. of N C at Chapel Hill,Rally. Rlbt’t'll ('. Assoc. ProfofCrop Sci. & Bot. & PlantPath. B A.. Rutgers Univ: M.S.. Ph.D.. N C StateUniv.Rnfly Thomas ii'ilwn. Assoc Prof.(USDA)ofCrop SCI.St Bot B.S.. Uni\. of NC. at Chapel Hill: BS.Rutgers Univ. M S Ph.D.. NC. State Univ.Rio/alts. Gary A . Asst. Prof, of Elect & Comp Engr.B.S . M.S.. Ph.D.. Penn, State Univ.Ruiz. iIIirhatlJust ph. Adi. Assoc. Prof. of Mech, & Aero.Engr. BS. St, Joseph's Coll; M.S.. Ph.D.. Uni\ ofMd,Rnlison, Michml Ii. Sr Inst'l Res. Officer. B.S.. M.S..Cornell Univ.: Ph D , Univ of Calif. at Berkeley.Rushing. John E.. Assoc Prof & Ext. Spec. of Food SCI.38.. M.S.. Texas A&M Univ.: Ph.D.. Uni\. ofNebraska at Lincoln.Russ.Jahn C. Res Assoc, in Engr. Res Serv. Di\ BS.MS Calif. Inst. of Tech.RilssL/l. Burton Lt stt r. Assoc. Prof of Comm. B.A.Univ of N. Iowa. M.A.. Univ of Iowa: Ph.D.. OhioState Univ.RIM‘Stll. Phillip E.. Prof of Mat. SCI & Engr. B.S..Appalachian State Univ . MS .W. Va. Univ.: Ph.D..Univ. of Fla.Russell. Thomas Lu. Dir ofInstr.Telecomm. B.S.. StateUni\. of N.Y.: MS Indiana Univ.Rust. Jon Paul, Asst. Prof of Text. & Apparel Mgmt,B.S.M E M.S.. Clemson Univ.Rust. Richard R. Adi. Asst. Prof. of Civ. Engr, B SMEng; U.S. Mil. Acad : Ph.D.. Texas A&M UnivSabata. William T, Prof of Military Sci., Army ROTCFrog,Sabharit'al. HarmahindarSingh. Res. Assoc. in Wood &Paper Sci. BS. M.S.. PhD. Dehradun. India.Sabn is. Ra in W. Res. Assoc in Tex. Emma. Chem. & SCIB.S.. M.S.. PhD . Uni\. of Bombay (India).Sabornit.EtluvarrIJ. Assoc.Prof.ofCurr.&Instr B,S,.M.Ed.. Ph.D. Univ ofVa.Saa-oponlas. ('hi istus A.. Prof. & Head of Arch. B A..M.A., Iowa State Uni\.Sac/r. Ronald Hirlnrt. Prof. of Hist, B.A.. Wis. StateUniv.: M.A.. Ph.D.. Univ. of Minn.Sflflt 1/. Charles 1).. Assoc. Prof. of Econ. & Bus. B.S..M.S.. Univ. of Tenn. Ph.D.. Okla. State Univ.
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Scattergood. Ronald 0.. Prof. of Mat. Sci. & Engr.B.S.. Lehigh Univ.: M.S.. Sc.D.. Mass. Inst. ofTech.Schaffer. Henry Elkin. Prof. of Gen. B.S.. CornellUniv.; M.S.. Ph.D.. N.C. State Univ.State Univ.Schecter. Stephen. Prof. of Math. B.A.. Antioch COIL:M.A.. Ph.D.. Univ. of Calif. at Berkeley.Schell. J.. Adj. Instr. of Mech. & Aero. Engr.B.S.C.E.. Asheville-Biltmore COIL. Univ. of Tenn.:M.S.. Duke Univ.Schetzina. Jan Frederick. Prof. of Phys. & Elect. &Comp. Engr. B.S.. Gannon Coll.; M.S.. Ph.D.. Penn.State Univ.Schindler, Anton. Adj. Prof. of Text. Chem.. Engr. & Sci.Ph.D.. Univ. of Vienna (Austria).Schlachter. Alfred Simon. Adj. Assoc. Prof. of Phys.A.B.. Univ. of Calif. at Berkeley: M.A.. Ph.D.. Univ.of Wis. at Madison.Schlaeppi, Fernand. Adj. Instr. ofText. Engr.. Chem. &Sci. For. Deg.. Kenonales Technikum (Switzerland).Schlesinger. Louis. Mineral Dressing Engr. in Min. Res.Lab. B.S.. M.S.. W.Va. Univ.Schmittle. Samuel C.. Adj. Assoc. Prof. of Food Ani. &Equine Med. D.V.M.. Ohio State Univ.: M.S.. Ph.D..Univ. of Ill. at Urbana.Schneeweis. Thomas John. Lab Supv. in Microbiol. B.S..Univ. of Wis.: M.S.. South Dakota State Univ.Schneider, Sally M.. Asst. Prof. (USDA) of Plant Path. &Crop Sci. B.S.. Ph.D.. Univ. of Calif. at Riverside.Schoenberger, Michele M.. Adj. Asst. Prof. of For. B.S..Univ. of Wis.: M.S.. Oregon State Univ.: Ph.D.. N.C.State Univ.Schrag, Robert Laurence. Prof. of Comm. B.A..Kalamazoo Coll.; M.A.. W. Mich. Univ.; Ph.D..Wayne State Univ.Schreiner. Anton Franz. Prof. ofChem. B.S.. M.S.. Univ.of Detroit; Ph.D.. Univ. of III.Schrimper, Ronald Arthur, Prof. ofEcon. Bus. B.S..M.S.. Penn. State Univ.: Ph.D.. N.C. State Univ.Schroeder. Carol 6.. Assoc. Dir.. Career Plan. & Pla<cemt. B.A.. Duke Univ.; M.A.. N.C. State Univ.Schueler. Robert Alan. Ext. Spec. in Indus. Ext. B.A..Univ. of Kan.: M.A.. Duke Univ.; M.Ed.. Univ. ofN.C. at Chapel Hill: Ph.D.. Duke Univ.Schulman. Barbara J.. Assoc. Prof. of Design. B.S..M.F.A.. Kent State Univ.Schulman. Michael 0.. Prof. of Soc. & Anth. B.A.. Pom-ona Coll.; M.S.. Ph.D.. Univ. of Wis. at Madison.Schultheis. Jonathan R.. Asst. Prof. & Ext. Spec. in Hort.Sci. B.S.. Mich. State Univ.: M.S.. Ph.D.. Univ. ofFla.Schultz. Arturo E.. Asst. Prof. ofCivil Engr. B.S.. Southern Methodist Univ.: M.S.. Ph.D.. Univ. of III. atUrbanaSchwab. Carol A.. Ext. Asst. Prof. in Home Ec. & Ext.Spec.. Family Resource Mgmt. B.A.. S.E. Mo. StateUniv.: J.D.. Univ. of Mo.: L.L.M.. Wash. Univ.Schwalbe. Michael L.. Asst. Prof. of Soc. & Anth. B.S..Univ. of Wis.: M.A.. Ph.D.. Wash. State Univ.Schwartz. Steven J.. Assoc. Prof. of Food Sci. B.S.. StateUniv. of N.Y. at Stoney Brook: M.S.. Ph.D.. Univ. ofWis. at Madison.Schwetz. Bernard A.. Adj. Prof of Anat.. Physio] Sci. &Radio]. B.S.. Univ. of Wis. at Madison; D.V.M..Univ. of Minn.; Ph.D.. Univ. of Iowa.Scat/0rd. Martha. Assoc. Prof. of Graphic Design. B.A..Oberlin Coll.; B.F.A.. M.F.A.. Yale Univ.Scott. Andre A.. Asst. Dir. of Admissions. B.A.. N.C.State Univ.Scott. Robert W.. Adj. Prof. of Adult& Comm. Coll. Ed.B.S.. N.C. State Univ.Scott. Wendy L.. Lib.. NCSU Libraries. B.A.. Univ. ofCentral Fla: M.S.L.S.. Univ. of N.C. at Chapel Hill.
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Sim/tr. Michal! K. Prof. of Math. B.A.. N. Y. Univ.:M.A.. Ph.D.. Univ of Calif. at Berkeley.S'ingh. Harmohinrlur. Adi. Assoc. Prof. of Mech. & Aero.Engr. B.Sc.. M Sc. P.E. College (Chandigarh.Indial1M S . Ph D. Wayne State Univ.Sinyh. I’Iiirtu. Lab. SuperVIsor & Dir,. X-Ray Crystal.Lab. in Chem. B.Sc . Banaras Univ. (India): M.Sc..Agra Univ. (India): M.S.. Colo. State Univ.: Ph.D..Univ. of Colo.Sinqh. Rajlt‘ Kinnar. Sr Res. Assoc. in Mat. Sci. 8: Engr.B.S.. Jadapur Uni\.llndia): M.S.. Ph.D.. N.C. StateUniv.Singh. Rudru l’rritap, Ad]. Prof. of Wood & Paper SCI.B.Sc.. M.Sc.. Banaras Hindu Univ.: Ph.D.. Univ. ofAdelaide.Smolrtary, William ( urrzr. Jr.. AdJ. Instr. in Parks.Rec. & Tour. Mgmt. A.B.. Univ. of N.C. at ChapelHill: M.S. Univ. of III. at Urbana.Slopes. Thomas 1).. Prof of Poul SCI. B.A.. Calif. StateUniv.: M.S.. Ph.D.. Univ. of Calif. at Davis.Siam. Paul Harrlnnaii. Jr. Asst. Prof. (USDAlofCropSci. B.A.. Princeton Univ.: M.A.. Columbia Univ.:Ph.D.. Cornell Univ.Sis/er. Edward ('arrott. Prof. of Bot. & Biochem B.S..M.S.. Univ. of Md.: Ph D . N.C. State Univ.Simon. Verne A. Assoc Prof. (USDA)ofCrop Sci. BS.Univ. of 111.; M.S.. Ph.D.. N.C. State Univ.Sizunorz. Ronald K.. Interinst'l Ad]. Faculty in Mar..Earth 8:. Atmos.Sc1 B.S.. Wake Forest Univ.: M.S..Univ. of S C.: Ph.D.. Uni\. of Md.Sitar/us. Richard III. Wm. Neal Reynolds Prof. of Biol. &Agri. Engr. & SOII SCI. B.S.. M.S.. Univ. of Ky;Ph.D.. Purdue Univ.Skrorh. Joan M.. Res. Asst. in Microb B.S.. M.S.. N.C.State Univ.Skroch. WaltcrA rthiu. Prof. of Hort. Sci. B.S.Ed .RiverFalls State Coll.: M.S.. Ph.D.. Univ. of Wis.Slatta. Richard Il'ai/iu. Prof. of Hist. B.A.. Pacific Luth-eran Univ.: M.A. Portland State Univ.: Ph.D..Univ. of Tex. at Austin.Slenning. Barrett 0.. Asst Prof. of Food Am. & EquineMed. B.S.. M.S.. M.P.\'.M.. D.V.M.. Univ. of Calif.at Davis.Slocum. Robert W. Adj. Instr. in For. B.S.. N.C. StateUniv.Small, Judy Ju.. Asst. Prof. of Engl. A.B.. Duke Univ.:M.A.. Univ.of Penn: Ph.D.. Univ.ofN.C.at ChapelHill.Smallwood. James Edgar. Prof. of Anat., PhySiol. SCI& Radiol. B.S.. M.S . D \'.M.. Texas A. & M. Univ.Smart. Robert (T. Assoc. Prof. of Toxicol. B.S.. Southeast. Mass. Univ.: Ph.D.. Univ. of Mich.Smetana. Frederick Otto. Prof. of Mech. Engr. B.M.E..M.S.M.E..N.C.State Univ.: Ph.D..Univ.ofS. Calif.Smith. Andrea W. Asst. Dir. of Frat. & Sor. B.A.. N.C.State Univ.Smith. Anona P.. Lect. in Admin.. Minority Recruitment Coord. B.S.. Old Dominion Univ.Smith. Carl Brent. Prof. of Text. Engr.. Chem.. & Sci.B.S.. N.C. State Univ.: Ph.D . Univ. of Fla.Smith. Charles Eugene. Assoc. Prof. of Stat. B.S.. Mass.Inst. of Tech: M.S.. Ph.D.. Univ. of Chicago.Smith. Clarence L.. Jr.. Lect. & Asst. Dept. Head inInd. Engr. B.S.. N.C. State Univ.Smith. Donald E.. Prof. of Zool. & Grad. Adm. B.S..Bloomsburg State Coll.: M.S.. Ph.D.. Ohio StateUniv.Smith. Earl C.. Lib.. NCSU Libraries. B.A.. M.S.L.S..Univ. of Tenn.Smith, Emelyii l'iri/inia. Lect. in Phys. Ed. B.S.. Atlan-tic Christ. Colt: M.A.. West. Carolina Univ.Smith. Frank Janus. Prof. of Psych. B.S.. M.S.. IowaState Univ.: Ph.D.. Mich. State Univ.
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Wilson. Mark A.. Asst. Prof. of Psych. B.A., WartburgColl.: M.A.. Univ. of Missouri: Ph.D.. Ohio StateUniv.Wilson, Richard Ferrol. Prof. (USDA) of Crop Sci.B.Sc.. W. Ill. Univ.: M.Sc.. Ph.D., Univ. of Ill.Wilson. Robert A.. Res. Asst. in For. B.S., N.C. StateUniv.Wimberley, Ronald C.. Prof. of Soc. & Anth. B.A.. La.Univ.: M.S.. Fla. State Univ.: Ph.D.. Univ. of Tenn.Winchester. Samuel C.. Klopman Dist. Prof. of Tex. &Appar. Mgmt. B.S.. N.C. State Univ.: M.S.. Ph.D..Princeton Univ.Wineland. Michael J., Assoc. Prof. of Poul. Sci. & Ext.Spec. B.S., M.S.. Ph.D.. Univ. of Wis. at Madison.Winslow, Timothy Clare. Lect. in Phys. Ed. B.S.. M.A..E. Carolina Univ.Winston. Hubert Melvin. Assoc. Prof. of Chem. Engr. &Asst. Dean for Acad. Aff. B.S., M.S.. Ph.D.. N.C.State Univ.Witcofski. Richard L.. Adj. Prof. ofElec. & Comp. Engr.B.S., Lynchburg Coll.: M.S.. Vanderbilt Univ.:Ph.D.. Wake Forest Univ.Witherspoon, Angus-tics McIver. Assoc. Prov. Coor.,AfricamAmer. Aft". & Prof. of Bot. B.S., ClaflinColl.: M.S., Ph.D.. N.C. State Univ.Witt. Mary Ann F.. Prof. of For. Lang. Lit. B.A.,Wellesley Coll.: M.A.. Univ. of Calif. at Berkeley;Ph.D.. Harvard Univ.Wogaller. Michael S.. Asst. Prof. of Psych. B.A.. Univ. ofVa.; M.A., Univ. of South Fla.: Ph.D., Rice Univ.Wohlgenant, Michael K. Prof. ofEcon. B.S., M.S.. Mont.State Univ.: Ph.D.. Univ. of Calif. at Davis.Wolcoti, Thomas 0.. Prof. of Man. Earth & Atmos. Sci. SiZool. B.A., Ph.D.. Univ. of Calif. at Riverside.Wolfe. Karin L.. Dir. of Acad. Pers.. Provost’s Off. B.S..M.S.. N.C. State Univ.Wolfram. Walter A.. Wm. Friday Dist. Prof. of English.B.A.. Wheaton Coll.: M.A.. Ph.D., Hartford Seminary Found.Wolkomir, MichelleJ.. Lect. in English. B.A., DickinsonColl.: M.A., N.C. State Univ.Wollenzien. Paul L.. Assoc. Prof. of Biochem. B.S., Univ.of Wisc.; Ph.D.. Univ. of Calif. at Berkeley.Wollnm. Arthur George. II. Prof. ofSoiI Sci. & For. B.S.,Univ. of Minn.: M.S.. Ph.D.. Ore. State Univ.Woloshuk. Shelley L.. Res. Asst. in Crop Sci. B.S.. Univ.of Montana; M.S.. Wash. State Univ.Wood. Denis. Prof. of Land. Arch. B.A., Case West.Reserve Univ.: M.A.. Ph.D.. Clark Univ.Woodard. Joanne G.. Asst. Affirm. Action Officer. B.A..Winston-Salem State Univ.: M.A., Univ. of N.C. atChapel Hill.Woodman, James N.. Adj. Assoc. Prof. of For. B.S.,Univ. of Wash.; M.F.. Univ. of Calif. at Berkeley:Ph.D.. Univ. of Wash.Woodrum. Eric M.. Assoc. Prof. of Soc. & Anth. B.A.,Univ. of Houston; M.A.. Ph.D.. Univ. of Tex. atAustin.Woolard, Dwight L.. Res. Assoc. in Elec. & Comp. Engr.Ph.D.. N.C. State Univ.Wooten. Linda W., Lect. in English. B.A.. Univ. of N.C.at G’boro; M.A.. Univ. of N.C. at Charlotte.Worls. G. Randolph. Ad]. Instr. of Parks. Rec. & Tour.Mgmt. B.A., Coll. of Wooster: M.S.. W. VirginiaUniv.Worsham. Arch Douglas. Prof. of Crop Sci. B.S., M.S..Univ. of Ga; Ph.D.. N.C. State Univ.Worsley. George Lawrence. Jr.. Vice-Chan. for Fin. &Bus. B.S., Univ. of N.C. at Chapel Hill.Worth. Stephen 0.. Adj. Lect, of Comp. Sci. B.S.. M.S..N.C. State Univ.Wortman. Jimmie Jae/c. Prof. of Elect. & Comp. Engr.B.S., N.C. State Univ.: M.S.. Ph.D., Duke Univ.Wright. Charles Gerald, Prof. of Entom. B.S.. M.S..Univ. of Md.; Ph.D.. N.C. State Univ.
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Wright. Dunn" Supp. Tl’fll h Tech. in Botany. BS M SN.C State Univ.ll’gnn, I’Iuiil. Jr. Adi Asst Prof. of Adult and ('ommColl. Ed. R A . llniv of Okla: M Ed. Edi). N.(State llan.ll’giim..lulimig( II" n I’rof.of('ropSci &Assoc. Dean& Dir. B S. M S. Ph.IJ,, N.(‘. State UnivWyrick. Deborah B., Assoc Prof of Engl. B.A.. DukeUniv , M A N (‘ State Univ . Ph,D.. Duke Univ.\'u, Xian/i. Res Assoc, in I‘ilec. & ('omp, Engr. BS.MS. Xian Jiaotoniz Uan. Ph.D., Southeast Un \(ChinalYang. (Juan En. Res Assot. In Microbiol. Path. St Parasit. M.Sc , I’ekiniir Union Med Ctr. (China).Yiing,RngnimidS. H.. Adi ProfinAnat. Physiol Sm &Radiol. BS. Natn'l. Taiwan Univ. M.S,. PhD.NC. State Uni\.Yinim. William .I. Adj Asst Prof of Mech & Aero,Engr. B S. M S, Univ of Texas‘ Ph.D.. CatholitUniv of Amer.Yr Hin. llIlF/lfltlri.. Adj. Instr in Land. Arch. B.A .Un \of Md.; M.L.A N t' State Univ.Yzli'irtun FIN/H. I-Ixt Tobacco Specin Crop Sci BS.MS N C State UnivYork. Alun t'lriri ”('1 Prof oICrop SCI. B S,. M.S.. NCState Univ. Ph I) . Univ, of III. at Urbana.Youms. .4. Hang 1.. Asst, Dir. in Housing& Resid. LifeB.A. ('airo Univ,. M.S.. Univ of Kansas.Young. (‘Igdi Thomas. Prof of Food SCI & Crop. SCI,B.S M S. NC State Univ: PhD. Okla, StateUniv.Young. Eric. Prof. of Hort SCI B.A.. Miami Uan.’PhD. Mich. State UnivYoung, James Hirlnrl. Prof of Biol. & Agri, Enzr.B.S,A.E., M.S.AE. UnivolK) :Ph.D,.Okla. StateUniv.Young. Morgan! Sirg Assoc. Prof of Comp. Ani. «StSpeCial Spec Med.B.A..AlvernoColl.:M,A,.LovolaUniv.: Ph,D,. Univ, of N C at Chapel Hill.Younu. MicqulJ” Res. Asst in For. B.S.. Univ ofWisc,:M.S.. Va. Pol} tech Inst. (K; St. UnivYoung, Robu‘l E Assoc. Prof, of Indus. Engr. B.S..Univ. of Calif. at I. A.‘ M,S . Ph.D,. Purdue UnivYoung. Robert I'nughun. Jr. Prof. of Engl. B A . RollinsColl: M.Phil Ph.D . Yale Univ,Youv. Sn "(er Kan, Women's Head Basketball Coach &Asst. Coord, of Women‘s Athl. B.S.. E. CarolinaUniv ; M,Ed.. Uan. of N.C. at Greensboro.Yu. Nancy Ru um I. Lib , NCSU Libraries. BEd. Taiwan Normal Univ , MS, Univ, of Ill.
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Yuan, Euh‘Guo Asst Prof.ofMech.& Aero. Engr, B.S,.Nat'l Chen): Kung Univ,, M.S.. Ph.D.. Univ. of III.Zarlarian, S/U‘kiS M., Adj. Assoc. Prof, of Text. &Apparel Mgmt. B.S Mass Inst. of Tech: M.B.A..Harvard Univ,ZflS/IHI‘ Sruulrn A Ext Assoc, Prof of Home Econ. &Ext Spec. Housmyz & House Furn. B.A.. M.S,.Univ,ofN,C,atGreensboro: D Ed. N.C State UnivZtll'!1r[(l.JUhn.AdJ ProfofPhys.B.A,,CatholicUni\.ofAmerica. M.S. PhD New York Univ.Zeng. Shuobung. Res. Asst Prof in Stat. BS .HuazhongAgric. Univ. (China) Ph D.. Univ, of Edinburgh(Scotland).Zr ring. Kdly 0.. Assoc. Prof of Econ & Bus B.S.A..M.S.. Univ. of Manitoba (Canada): Ph.D.. Univ. ofCalif at DaVis.Zhong, aning. Res. Assoc in Chem. Engr. B S., M.S..Zhejiang Univ (China): Ph.D,. N.C. State Univ,Zhou. P1 fling. Res. Assoc. in Chem. Engr. B.S . BeijingInst, of Chem, Engr (China).Zia, Uora. Head. Vet Med. Lil). M.A., Univ. of Wash,M,S.L.S.. Syracuse L'nivZia. Paul Zunq T(I1.Disting Univ. Prof. of Civ, Engr.B.S.C.E.. Nat'l Chiao Tung Univ.: M.S.C.E., Univof Wash . Ph.D.. Univ. of Fla.Zikry. Mohamniul A. Asst. Prof. in Mech, & Aero.Engr. B.S.. Univ of Kansas: M.S.. Johns HopkinsUniv ; Ph.D.. Univ, of Calif at San Diego.Zimmer. Culhrrinr Asst Prof. of Soc. & Anth, B.A..Univ. of Rochester: M,A,. Univ, of N.C. at ChapelHill.Zingraff. Malllu H‘ Thomas. Assoc. Prof. of Soc, & Anth.B.S, M.S.. Va Commonwealth Univ.: PhD.Bowling Green State Univ,ZDI‘Ilt’r Paul 5.. Adj. Assoc. Prof. in Hort. Sei. & CropSci. B.S.. LeWIs Clark Coll: Ph.D.. Colo. StateUniv.Zorowski. Carl Frank. R. J Reynolds Prof. Head ofMech. & Aero. Engr, B.S. M.S.. Ph.D.. CarnegieInst, of Tech,Zublma Joseph P.. Prof. of Sail Sci. & Ext. Spec, in-Charge. A.B.. M,S.. PhD , Rutgers Univ.Zuckennan. (kiwi/Joel. Assoc. Prof.ofAcct. B.A.. StateUniv. of N.Y at Binghamton: M.E.. Ph D.. N.C.State Univ.Zullo, l'iclor.-’I.. Interinst'l Adj. Faculty in Mar. Earth& Atmos. Sci. A B . M.A.. Ph,D.. Univ. of Calif, atBerkeley.



Emeritus Faculty
Adams. William McCheAmey. Prof. Emeritus of FoodAni. & Equine Med. B.S.. Penn. State Univ.:V.M.D.. M.S.. Univ. of Penn.Allen, Alexander Vastine. Ext. Prof. Emeritus of Ani.Sci. B.S.. Va. Polytech. Inst.: M.S.. N.C. State Univ.Allgood. Glenn. Ext. Assoc. Prof. Emeritus ofEcon. B.S.. M.S.. N.C. State Univ.Allison. Richard C.. Ext. Assoc. Prof. Emeritus ofWood& Paper Sci. B.S.. M.F.. Penn. State Univ.Alvarez. Raul Eduardo. Prof. Emeritus of Ind. Engr.Dipl. in C.E.. Univ. of Buenos Aires; M.S.. N.C.State Univ.Amein. Michael. Prof. Emeritus of Civ. Engr. Sci. B.S..Stanford Univ.: M.S.. Ph.D.. Cornell Univ.Anderson. Charles Edward. Prof. Emeritus of Mar..Earth & Atmos. Sci. B.S.. Lincoln Univ.: M.S.. Polytech. Inst. of Brooklyn; Ph.D.. Mass. Inst. of Tech.Anderson. Clifton A.. Henry A. Foscue Prof. EmeritusofFurn. Manufact. & Mgmt. B.S.E.E.. A.B.. Univ. ofS. Dakota; M.S.. Penn. State Univ.: Ph.D.. OhioState Univ.Anderson. Donald Benton. Prof. Emeritus of Bot. B.A..B.S.Ed.. M.A.. Ph.D.. Ohio State Univ.Andrews. Walter Glenn. Ext. Prof. Emeritus of Poul.Sci. B.S.. N.C. State Univ.: M.S.. Ed.D., CornellUniv.Apple. J. Lawrence. Prof. Emeritus of Plant Path. &Genetics. B.S.. M.S.. Ph.D.. N.C. State Univ.Armstrong. FrankB.. Univ. Prof. Emeritus of Biochem-istry. B.S.. M.A.. Univ. of Texas at Austin; Ph.D..Univ. of Calif. at Berkeley.Aurand, Leonard William. Prof. Emeritus of Food Sci.B.S.. Penn. State Coll.: M.S.. Univ of N. Hamp.:Ph.D.. Penn. State Univ.Austin. William Wyatt. Jr.. Prof. Emeritus of Mat. Sci& Engr. B.S.. Birmingham Southern Coll.: M.S..Ph.D.. Vanderbilt Univ.Aycock. Robert. Prof. Emeritus of Plant Path. & Hort.Sci. B.S.. La. State Univ.: M.S.. Ph.D.. N.C. StateUniv.Babcock. Willard Farrington. Prof. Emeritus of Civ.Engr. S.B.. S.M.. Mass. Inst. of Tech.Baird. Jack V.. Prof. Emeritus of Soil Sci. B.S.. M.S..Univ. of Nebraska; Ph.D.. Wash. State Univ.Ball. HershellR.. Prof. Emeritusof Food Sci. B.S.. M.S..Texas A&M Univ.: Ph.D.. Univ. of Missouri.Ballinger. Walter Elmer, Prof. Emeritus of Hort Sci.B.S.. Rutgers Univ.: M.Sc.. Ph.D.. Mich. State Univ.Banadyga. Albert A.. Ext. Prof. Emeritus of Hort. Sci.B.S.. M.S.. N.C. State Univ.: Ph.D., Univ. of Wis.Barclay. William John. Prof. Emeritus of Elect. &Comp. Engr. B.S.. Ore. State 0011.; E..E. Ph.D..Stanford Univ.Barefoot. Aldos Cortez. Jr.. Prof. Emeritus of Wood &Paper Sci. B.S.. Master Wood Tech.. N.C. StateUniv.: D.F., Duke Univ.Barkley. Key Lee. Prof. Emeritus of Psych. B.A.. BereaColl.; M.A.. Ph.D.. Univ. of N.C. at Chapel Hill.Barnes. Donald Warren. Jr.. Assoc. Prof. Emeritus ofArch. A.B.. Mercer Univ.: M.Arch.. Univ. of Calif.at Berkeley; Ph.D.. Tex. A & M Univ.Bar-rick. Elliot Roy. Prof. Emeritus of Ani. Sci. B.S..Okla. A&M Coll.: M.S.. Ph.D.. Purdue Univ.Bartholomew. William Victor. Prof. Emeritus of SoilSci. B.S.. Brigham Young Univ.: M.S.. Ph.D.. IowaState Univ.Bartley. Andrew Jackson. Prof. Emeritus of Econ. B.S..B.A.. M.A.. Univ. of Mo.Batte. Edward Guy. Prof. Emeritus of Parasit. B.S..M.S.. D.V.M.. Tex. A & M Univ.

Beasley. Eustace 0.. Ext. Prof. Emeritusof Biol. & Agri.Eng-r. B.S.. M.S.. N.C. State Univ.Beatty. Kenneth Orion. Jr.. R..l. Reynolds IndustriesProf. Emeritus of Chem. Engr. B.S.. M.S.. LehighUniv.: Ph.D.. Univ. of Mich.Behlow. Robert Frank. Prof. Emeritus of Am. Sci.D.V.M.. Ohio State Univ.Bell. Norman Robert. Assoc. Prof. Emeritus of Elect. &Comp. Engr. B.S.. Lehigh Univ.: M.S.. CornellUniv.Bell. Thomas Alexander. Prof. (USDA) Emeritus ofFood Sci. B.S.. Wofford Coll.: M.S.. N.C. State Univ.Bennett. Landis Seawell. Ext. Ed. Emeritus of Agri.Info. Serv. B.S.. NC. State Univ.: Ph.D.. W. Va.Univ.Bennett, Roy Ray. Ext. Prof. EmeritusofCrop Sci. B.S..N.C. State Univ.Bireline. George Lee. Jr.. Prof. Emeritus of Design.B.F.A.. Bradley Univ.: M.A.. Univ. of N.C. atChapel Hill.Black. Chester 0.. Ext. Prof. Emeritus of Adult &Comm. Coll. Ed, & Dir. Emeritus of Agri. Ext.Service. B.S.. M.S.. Univ. of Mo.; Ed.D., N.C. StateUniv.Blake. Carl Thomas. Ext. Prof. Emeritus of Crop Sci.B.S.. N.C. State Univ.: Ph.D.. Penn. State Univ.Blalock. Thomas Carlton. Dir. Emeritus of Agri. Ext.Serv. & Ext. Prof. Emeritus of Ani. Sci. B.S.. M.S..N.C. State Univ.: Ph.D.. Univ. of Wis.Blalock. Thomas Jacks. Asst. Prof. Emeritus of Chem.B.S.. Presbyterian Col|.: M.A.. Univ. of N.C. atChapel Hill.Bledsoe. William C.. Dist. Supervisor Emeritus of TVAPrograms. B.S.. Appalach. State Univ.: M.Ed.. N.C.State Univ.Block. William Joseph. Prof. Emeritus of Pol. Sci. &Pub. Adm. B.S.. E. Ill. State Coll.: M.A.. Ph.D..Univ. of II].Blnm. George 8.. Prof. Emeritus of Bio. & Agr. Engr.B.S.. M.S.. N.C. State Univ.Blumer, Thomas Nelson. Prof. Emeritus of Food Sc1.B.S. Penn. State Col|.; Ph.D.. Mich. State Coll.Baal. Robert Stuart. Ext. Assoc. Prof. Emeritus of Econ.B.S.. Penn. State Univ.: M.S.. Cornell Univ.Bogdan. John Francis. Albert G. Myers Prof. Emeritusof Text. B.T.E.. Lowell Text. Inst.Bastian. Carey Hoyt. Prof. Emeritus of Gen. A.B..Catawba Coll.; M.S.. Ph.D.. Univ. of Pitts; D.S..(Hon.)Wake Forest Coll.. Catawba Coll.: D. HonorisCausa. Nat’l. Univ. of Engr. (Peru).Bowen. Henry 0.. Prof. Emeritus of Bio. & Agr. Engr.B.S.. M.S.. Ph.D.. Mich. State Univ.Bowers. Henry. Assoc. Vice Chancellor Emeritus. Div.of Stud. Aff. A.B.. Univ. of N.C. at Chapel Hill:M.A.. Columbia Univ.Bradford. Edward Hosmer. Assoc. Prof. Emeritus ofText. & Apparel Mgmt. B.T.E.. Lowell Text. Inst.Bredenberg. Paul Arnold. Prof. Emeritus of Phil. B.A..Univ. of Penn.; Ph.D.. Yale Univ.Brim. CharlesAloysius, Prof. (USDA) Emeritusof CropSci. B.Sc.. M.Sc.. Ph.D.. Univ. of Neb.Brooks. Joseph F.. Ext. Prof. Emeritusof Hort. Sci. B.S..M.S.. Ed.D., N.C. State Univ.Brooks. Robert Charles. Prof. Emeritus of Econ. B.S..M.S.. N.C. State Univ.: Ph.D.. Duke Univ.Brown Henry 8.. Prof. Emeritus of Mar.. Earth &Atmos. Sci. A.B.. Berea Coll.: M.S.. Ph.D.. Univ. ofIII.Brown. LoisS.. Ext. Assoc. Prof. Emeritus of Ext. HomeEc. B.S.. W. Va. State Inst.: M.S.. Univ. of Wis. atMadison: Ed.D., N.C. State Univ.
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Brown. Marvin L.. Jr.. Prof. Emeritus of Hist. A.B..Haverford Coll.: A.M.. Ph.D.. Univ. of Penn.Brown. Minnie M.. Ext. Prof. Emeritus of Adult &Comm. Coll. Ed. & Home Econ. B.S.. Bennett Col|.:M.S.. Cornell Univ.Bryan. Robert 3.. Prof. Emeritus of Phil. & Rel. B.A.,M.A.. Ph.D.. Univ. of Va.Bryant. Douglas. Assoc. Prof. Emeritus of Agri.Ed. Prog. B.S.. M.S.. N.C. State Univ.: Ed.D.. Mich.State Univ.Bryam. Ralph Clement. Prof. Emeritus of For. B.S..M.F.. Yale Univ.: Ph.D.. Duke Univ.Buchanan. James Samuel. Ext. Prof. Emeritus of Ani.Sci. B.S.. Va. Polytech. Inst. & State Univ.Buckley. Katherine Isabelle. Ext. Assoc. Prof. Emeritusof Home Econ. B.S.. Madison Coll.: M.S.. Univ. ofN.C. at Greensboro.Bullock. Roberts Comrl. Prof. Emeritus of Math. B.A..M.A.. Univ. of N.C. at Chapel Hill: Ph.D.. Univ. ofChicago.Burt. Millard Paylor. Prof. Emeritus of Adult & Comm.Coll. Ed.A.B.. Atlantic Christian Coll.: M.A.. Ph.D..Univ. of N.C. at Chapel Hill.Burton. Ralph A.. Prof. Emeritus of Mech. & Aero.Engr. B.S.. M.S.. Univ. of Ark.; Ph.D.. Univ. ofTex.Byrd. Thomas Mitchell. Ext. Prof. Emeritus of Agri.Comm. B.A., M.A.. Univ. of N.C. at Chapel Hill.Caldwell. John Tyler. Chan. Emeritus. NCSU. & Prof.Emeritus of Pol. Sci. & Pub. Adm. B.S.. Miss. StateColl.; A.M.. Duke Univ.: M.A.. Columbia Univ.:Ph.D.. Princeton Univ.Campbell. Kenneth Stoddard. Prof. Emeritus of Text.Chem. B.S.. Bates Coll.: B.S.. Clemson Coll.Campbell. William V.. Prof. Emeritus of Entom. B.S..M.S.. Miss. State Univ.: Ph.D.. N.C. State Univ.Canada. John R.. Prof. Emeritus of Indus. Engr. B.S..M.S.. Va. Polytech. Inst. & State Univ.: Ph.D.. Ga.Inst. of Tech.Cannon. Thomas Franklin. Assoc. Prof. Emeritus ofHort. Sci. B.S.. M.S.. N.C. State Univ.: Ph.D.. OhioState Univ.Carpenter. William Lester. Prof. Emeritus ofAdultandComm. Coll. Ed. & Agri. Comm. B.S.. N.C. StateUniv.: M.S.. Univ. of Wis.: Ed.D.. Fla. State Univ.Cotes. David Marshall. Prof. Emeritus of Text. Chem.B.S.. M.S.. N.C. State Univ.: M.A.. Ph.D.. PrincetonUniv.Chaney. David Webb. Dean & Prof. Emeritus of Text.A.B.. Swarthmore Coll.; M.S.. Ph.D.. Univ. of Penn.Chaplin. James F.. Prof. (USDA) Emeritus of Crop Sci.B.S.. Clemson Univ.: M.S.. Ph.D.. N.C. State Univ.Christian. John Allen. Ext. Prof. Emeritus of Food Sci.B.S.. M.S.. Penn. State Univ.Clarkson. John Montgomery. Prof. Emeritus of Math.B.A., Wot'ford Coll.: M.A.. Duke Univ.: Ph.D.. Cornell Univ.Clary. Joseph R.. Assoc. Prof. Emeritus of Occup. Ed.B.S.. M.Ed.. N.C. State Univ.: Ph.D.. Ohio StateUniv.Clawson. Albefi J.. Prof. Emeritus of Animal Sci. B.S..Univ. of Neb.: M.S.. Kan. State Univ.: Ph.D.. CornellUniv.Clayton. Carlyle Newton. Prof. Emeritus of Plant Path.B.S.. Clemson Univ.: Ph.D.. Univ. of Wis.Clayton. Maurice Hill. Prof. Emeritus of Mech. & Aero.Engr. B.S.. Wake Forest ColI.; M.E.. N.C. StateUniv.: Ph.D.. Va. Polytech. Inst. State Univ.Cochran. Fred Derward. Prof. Emeritus of Hort. Sci.B.S.. Clemson Col|.: M.S.. La. State Univ.: Ph.D..Univ. of Calif. at Berkeley.Cockerham. C. Clark. Wm. Neal Reynolds Prof. Emeri~tusof Statistics. B.S.. M.S.. N.C. State Univ.: Ph.D..Iowa State Univ.
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Cofer. Eloise Snowden. Ext. Prof. Emeritus ofHome Ec.& Food Sci. A.B.. Marshall 00".; M.S.. ColumbiaUniv.: Ph.D.. Univ. of Chicago.Cole. James L.. Assoc. Prof. Emeritus of Psychology.A.B.. Oberlin Coll.: M.A.. Princeton Univ.: Ph.D..Duke Univ.Collins. John Nolan. Ext. Prof. Emeritus of Soc. & Anth.B.S.. M.Agri.. N.C. State Univ.Conrad. Hans. Prof. Emeritus of Mat. Sci. & Eng-r. B.S..Carnegie-Mellon Univ.: M.Eng‘r.. D.Eng'r.. YaleUniv.Cook. Hilliard Dunning. Asst. Prof. Emeritus of Pulp &Paper Tech. B.S.. Mass. Inst. of Tech.Cooke. Henry Charles. Assoc. Prof. Emeritus of Math.B.S.. M.S.. N.C. State Univ.Cooper. Nelvin E.. Assoc. Prof. Emeritus of Phys. Ed.B.A., Elon Coll.: M.E.. Univ. ofN.C. at Chapel Hill.Cooper. William Chester. Ext. 4 H Spec. Emeritus inAgri. Ext. Serv. B.S.. Hampton Inst; M.S.. CornellUniv.Cope. Will Allen. Prof. (USDA) Emeritus of Crop Sci.B.S.. M.S.. Ala. Polytech. Inst: Ph.D.. N.C. StateUniv.Carter. Harold Maxwell. Prof. Emeritus of Psych. B.S..State Teachers’ Coll.: M.Ed.. Ph.D.. Penn. StateUniv.Caster. John K.. Prof. Emeritus of Occup. Ed. B.S..Purdue Univ.: M.A.. Ph.D.. Yale Univ.Coutu. Arthur J.. Prof. Emeritus of Ag'r. & ResourceEcon. B.S.. M.S.. Univ. of CL: Ph.D.. N.C. StateUniv.Covinglon. Henry Metteauz. Ext. Prof. Emeritus ofHort. Sci. B.S.. Clemson Coll.: M.S.. La. State Univ.Cox. Joseph H.. Prof. Emeritus of Design. B.F.A.. JohnHerron Art School: M.F.A.. Univ. of Iowa.Cox. Walter L.. Jr.. Assoc. Prof. Emeritus of Occup. Ed.B.S.. M.A.. E. Carolina Univ.: Ed.D.. N.C. StateUniv.Craig. Harris 8.. Prof. Emeritus of Food Sci. B.S..Clemson Univ.: M.S.. N.C. State Univ.: Ph.D.. Mich.State Univ.Cribbins, Paul 0.. Prof. Emeritus of Civ. Engr. B.S..Univ. of Ala.: M.S.. Ph.D.. Purdue Univ.Crouch. Henry Leland. Jr.. Instr. Emeritus in. Math.B.S.. U.S. Mil. Acad.; M.A.T.. Duke Univ.Crouse. Roy H.. Ext. Asst. Prof. Emeritus of Agron.B.S.. N.C. State Univ.Crow. Johnny L.. Asst. Prof. Emeritus of Occup. Educ.B.S.. M.S.. Ed.D.. N.C. State Univ.Cummings, George A.. Prof. Emeritus of Soil Sci. B.S..M.S.. Ph.D.. Purdue Univ.Cummings. Ralph Waldo. Prof. Emeritus of Soil Sci.B.S.. N.C. State Univ.: Ph.D.. Ohio State Univ.Dalla—Pozza. Ada Braswell. Ext. Prof. Emeritus of Ext.Home Econ. B.S.. Women’s Coll.. Univ of N.C. atGreensboro: M.S.. Univ. of Tenn.Dandridge. Edmund Pendleton. Jr.. Assoc. Prof. Emeri-tus of Engl. A.B.. Kenyon COIL; M.A.. Univ. ofMich.: Ph.D.. Univ. of Va.Davey. Charles Bingham. Carl Alwin Schenck Prof.Emeritus of Forestry (Soil Sci. 87. Plant Path). B.S..State Univ. of N.Y.: M.S.. Ph.D.. Univ. of Wise.Davis. David Edward. Prof. Emeritus of Zool. B.A.,Swarthmore Coll.: M.S.. Ph.D.. Harvard Univ.Davis. Robert L.. Ext. Assoc. Prof. Emeritus of Crop Sci.B.S.. Berea Coll.: M.S.. Univ. of Tenn.Dawson Cleburn Gilchrist. Asst. Prof. Emeritus of Soc.8r. Anth. B.S.. M.Ed.. Ph.D.. N.C. State Univ.Dew, Paul E.. Ext. Prof. Emeritus of Adult & Comm.Coll. Ed. B.S.. M.E.. Ed.D.. N.C. State Univ.Dickens. James William. Prof. (USDA) Emeritus ofBiol. & Agr. Engr. B.S.. M.S.. N.C. State Univ.



Dickens. Randolph Charles. Instr. Emeritus in Math.B.S.. U.S. Mil. Acad.: M.A.T.. Duke Univ.; Ed.D..N.C. State Univ.Dillard. Emmett Urcey. Assoc. Prof. Emeritus of Ani.Sci. B.S., Berea Coll.: M.S., N.C.State Univ.; Ph.D.,Univ. of Mo.Doak, George Osmore. Prof. Emeritus of Chem. B.S.(Chem), B.S. (Pharm). Univ. of Saskatchewan(Canada); M.S., Ph.D.. Univ. of Wis.Dobbins. Grover Cleatus. Dist. Ext. Chrmn. Emeritus ofAgri. Ext. Serv. B.S., N.C. State Univ.Dobson, Samuel Hill, Ext. Prof. Emeritus of Crop Sci.B.S.. M.S., N.C. State Univ.Dodson. John Dudley, Ext. Spec, Emeritus, Coll. ofAgri. & Life Sci. B.S.. M.A., N.C. State Univ.Dolce, Carl John, Prof. Emeritus ofEd. Ldrshp. & Prog.Eval. A.B., Tulane Univ.; M.Ed.. Loyola Univ.;Ed.D.. Harvard Univ.Donnelly. Marjorie M.. Ext. Prof. Emeritus of Ext.Home Econ. B.S.. Fla. State Call. for Women: M.S..Univ. of Tenn.Doolittle, Jesse Seymour. Prof. EmeritusofMech. Engr.B.S., Tufts Univ.; M.S., Penn. State Univ.Dotson, William Grady, Jr., Prof. Emeritus of Math.B.S.. Wake Forest Coll.: M.A., Ph.D.. Univ. of N.C.at Chapel Hill.Douglass, Ross Swarens. Ext. Assoc. Prof. Emeritus ofFor. B.S., NC. State Univ.; M.F., Duke Univ.Drews, Frederick R., Prof. Emeritus of Phys. Ed. Ed.B..Univ. of Buffalo; M.S., P.Ed.. Ind. Univ,Duffield. John Warren, Prof. Emeritus of For. B.S..Cornell Univ.; M.F., Harvard Univ.; Ph.D., Univ. ofCalif. at Berkeley.Easley. John Bynum, Assoc. Prof. Emeritus of Engl.B.A., M.A., Univ. of N.C. at Chapel Hill.Eckels, Arthur Raymond. Prof. Emeritus of Elect.Comp. Engr. B.S.E.E., Univ. of Conn; M.S., Harvard Univ.; D.Eng'r., Yale Univ.Edwards, Jennings Bryan. Jr.. Assoc. Prof. Emeritus ofPhys. Ed. B.S., N.C. State Univ.; M.A., Univ. ofN.C.at Chapel Hill.Elliott, Robert Neal. Assoc. Prof. Emeritus of Hist. B.S..Appalachian State Teachers Coll.; M.A., Ph.D..Univ. of N.C. at Chapel Hill.Ellis. Don Edwin. Prof. Emeritus of Plant Path. B.Sc.,B.A., Neb. Central Coll.; M.S., La. State Univ.;Ph.D.. Univ. of N.C. at Chapel Hill.Ellis. Howard McDonald. Ext. Prof. Emeritus of Agri.Eng-r. B.S., NC. State Univ.Ellwood, Eric. L., Prof. Emeritus of Wood & Paper Sci.& Dean Emeritus of Coll. of For. Resources. B.Sc..M.Sc., Univ. of Melbourne (Australia): Ph.D.. YaleUniv.Emerson. Paul DeForest. Prof. Emeritus of Text. Engr.& Sci. B.S.. Purdue Univ.Emery. Donald Allen. Prof. Emeritus of Crop Sci. &Genetics. B.S.. M.S., Univ. of New Hampshire;Ph.D.. Univ. of Wisconsin.Eycke. Carl 0.. Director Emeritus of Financial Aid.B.S., M.A., Ohio Univ.Fadum. Ralph Eigil. Dean Emeritus of Coll. of Engr. &Prof. Emeritus of Civ. Engr. B.S.C.E., Univ. of “1.:M.S.E., S.D., Harvard Univ.Farrier, Maurice 1-1.. Prof. Emeritus of Enwmol. B.S.,M.S.. Iowa State Univ.; Ph.D.. N.C. State Univ.Ferrell, James K.. Named Prof. Emeritus of Chem.Engr. B.S., M.S., Univ. of Missouri; Ph.D., N.C.State Univ.Fitts, James Walter. Prof. Emeritus of Soil Sci. B.S..Neb. State Teachers Coll.; M.S., Univ. of Neb.:Ph.D.. Iowa State Coll.Fitzgerald, Walter C.. Assoc. Prof. Emeritus of Phil. &Rel. B.S., Wake Forest Univ.; B.D.. Southern Bapt.Theol. Sem.

Foil. John Edwin. Asst. Dir. Emeritus in the Agri. Ext.Serv. B.S.. M.S., N.C. State Univ.Fore, Julian Mark. Prof. Emeritus of Biol. & Agri.Engr. B.Sc., Va. Polytech. Inst; M.Sc.. PurdueUniv.Freedman, Leon 0.. Prof. Emeritus of Chem. A.B., M.A..Ph.D.. Johns Hopkins Univ.Garcia. Bertram Howard. Jr.. Prof. Emeritus of Mech.& Aero. Engr. B.S.M.E., M.S.M.E. Penn. StateUniv.; Ph.D.. Va. Polytech. Inst. & State Univ.Garmon. William Marlin. Ext. Prof. Emeritus OH H &Youth Devel. B.S., N.C. State Univ.; M.S., ClemsonCollege.Gerstel, Dan Ulrich, William Neal Reynolds Prof. Eme—ritus ofCrop Sci. B.S.. M.S., Ph.D., Univ.ofCalif. atBerkeley.Gilbert. Richard 0.. Prof. Emeritus of Text. Engr.,Chem. & Sci. B.S., M.S., Univ. of Manitoba (Canada); Ph.D., Univ. of Notre Dame.Gilbert. William Best, Prof. Emeritus of Crop Sci. B.S.,Berea Coll.; M.S., Univ. of Ky.: Ph.D.. N.C. StateUniv.Giles. George Wallace, Prof. Emeritus of Biol. & Agri.Engr. B.S.. Univ. of Neb.: M.S., Univ. of Mo.Gilliam, Henry C., Jr., Assoc. Prof. Emeritus(USDA)ofEcon. B.S., M.S.. N.C. State Univ.; Ph.D.. ClemsonUniv.Gilmore, Robert C.. Assoc. Prof. Emeritus of Wood &Paper Sci. B.S.. Penn. State Univ.; M.S., N.C. StateUniv.Glazener, Edward Walker, Dir. Emeritus, Acad. Aff.,Coll. of Agri. & Life Sci. & Prof. Emeritus of Poul.Sci. & Gen. B.S., N.C. State Univ.; M.S., Ph.D..Univ. of Md.Goetze, Alfred John. Prof. Emeritus of Elect. & Comp.Engr. B.S.E.E., Drexel Inst. of Tech.; M.S., N.C.State Univ.; Ph.D.. Duke Univ.Goldstein, Irving 3.. Prof. Emeritus of Wood & PaperSci, B.S., Rensselaer Polytech. Inst.; M.S., Ill. Inst.of Tech.; Ph.D., Harvard Univ.Gonzalez. Alan A.. Prof. Emeritus of For. Lang. & Lit,M.A., Edinburgh Univ. (Scotland); Ph.D., JohnsHopkins Univ.Goode. Lemuel. Prof. Emeritus ofAni. Sci. B.S.. M.S., W.Va. Univ.; Ph.D.. Univ. of Fla.Gooding, Guy V.. Prof. Emeritus of Plant Path. B.S.,M.S., N.C. State Univ.; Ph.D.. Univ. of Calif. atDavis.Gragg. William Lee. Assoc. Prof. Emeritus of Adult &Comm. Coll. Ed. B.S., Indiana Univ.; M.S., Ph.D.,Cornell Univ.Grandage. Arnold H. E., Prof. Emeritus of Statistics.B.A., Lehigh Univ.; Ph.D.. N.C. State Univ.Greenlaw, Ralph Weller. Prof. Emeritus of Hist. A.B.,Amherst COIL; M.A., Ph.D., Princeton Univ.Gregory, Walton Carlyle, William Neal Reynolds Prof.Emeritus of Crop Sci. B.A., Lynchburg Coll.; M.A.,Ph.D., Univ. of Va.: D.Sc., Lynchburg Coll.Griffith. Wayland C.. R. J. Reynolds Indus. Prof. Emeritus of Mech. & Aero. Engr. A.B.. M.S., Ph.D., Harvard Univ.Gross. Harry 0., Prof. Emeritus ofCrop Sci. B.S.. M.S..Rutgers Univ.; Ph.D., Iowa State Univ.Grover. Elliott Brown. Abel C. Linberger Prof. Emeritus of Text. B.S., Mass. Inst. of Tech.Guion. Thomas Hyman. Assoc. Prof. Emeritus of Text.Chem. B.S., Davidson COIL; Ph.D., Univ. of N.C. atChapel Hill.Guthrie, Frank Edwin. Prof. Emeritus of Entom. B.S..Univ. of Ky.; M.S., Ph.D.. Univ. of III.Gwynn. George Richard. Prof. (USDA) Emeritus ofCropSci. B.S., M.S., N.C. State Univ.; Ph.D., Iowa StateUniv.
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Hader. Robert John. Prof. Emeritus ofStat. B.S.. Unix.of Chicago; PhD N.C State Univ.Hale, FrancisJ.. Prof. EmeritusofMech. &Aero. Engr.B.S.. U.S. Mil Acad.‘ S.M D.Sc.. Mass. Inst ofTech.Hull. (lion/i L. l’rul'. Emeritus of Physics B.S.. (‘ol .olWm. Mar): M S .Syracuse Univ: Ph.D.. Unix ofVaHallJtulh Badger Asst Prof. Emeritusof For. Lang.&Lit. B.A.. Oberlin COIL: M.A.. Univ. of N.C atChapel Hill.Halpermz. Mar. Prof. Emeritus of Engl. B.S.. City Unix.of NY; M.A . Ph.D.. Fla. State UnivHamby. Danu Srolt. Dean. Emeritus Coll. of Text. &Burlington Industries Prof. Emeritus ofText. Tech.B.S.. Ala. Polytech Inst.Hamnu. John Valentini. Assoc. Prof. Emeritus of Mat.Engr. SCI. B.S.. NC. State Univ.: M.S.. Univ. ofUtah. Ph.D.. N.C State Unix.Hammon. Gordon A. Assoc. Prof. Emeritus of Rec. ResAdm. B.S.. N. Y. State Coll. of For. at Syracuse.Hammond. Robrrl Holmts. Assoc. Prof Emeritus ofEngr. B.M.E.. M A.. Fenn Col. (Cleveland StateUniv.).Hanson Darwin Milford. Prof. Emeritus of Occup. Ed.B.S., M.S.. Ph.D. Iowa State Coll.Hanson. James William. Asst. Prof. Emeritusof CompSci. B.S.. U.S. Nax al Acad.: M.A.. Univ. of Mich.Hanson. l’Vathn Durward. Prof. EmeritusofGen. B 8.Univ. of Minn: M.S.. Ph.D.. Purdue Univ.Harrell. Cleon Walltiu. Jr.. Assoc. Prof. Emertius ofEcon. Bus. B.S.. M.A.. Univ. of Va.Harrington, Walter Joel. I‘rof. Emeritus ofMath. BAM.A.. Ph.D.. Cornell UnixHarris. James Ray. Ext. Prof. Emeritus of Poul. SCI. &Food Ani. & Equme Med. D V.M.. Auburn Univ.Harris. John Henry. Ext. Prof. Emeritus of Hort. Sci.B.S.. N.C State Univ.Hari‘ey. Paul Henry. William Neal Reynolds Prof. Emeritus of Crop SCI. B.S.. Univ. of Neb.; Ph.D.. IowaState Univ.Haru‘ood. Dewey 0.. Jr.. Ext. Prof. Emeritus of Agr.Ext. Ser. B.S.. M.S . NC State Univ.Hassler FrancisJefferson. William Neal Reynolds Prof.Emeritus of Biol. & Agri. Engr. B.S.. Univ. of Mo:M.S.. Ph.D.. Mich. State Coll.Hassler. William Walton. Prof. Emeritus of Zool. B.S..M.S.. Cornell Univ.: Ph.D.. Univ. of Tenn.Hawkins. Leo F.. Ext. Prof. Emeritus of Home Econ(Human Dev.) B.A.. Wake Forest Univ.: M.Div..Yale Univ.: Ed.D.. N C. State Univ.Hanks. Stirling Norman. Jr.. Ext. Prof. Emeritus ofCrop Sci. B.S.. N.C. State Univ.Hayes. Arthur Courtney. Assoc. Prof. Emeritus of TextChem. Ph.B.. Brown Univ.: M.S.. N.C. State Univ.Hayne. Don William. Prof. Emeritus of Stat. Zool.A.B.. Kalamazoo COIL; M.A.. Ph.D.. Univ. of Mich.Haynes. Frank Lloyd. Jr.. Prof. Emeritusof Hort. Sci. &Geri. B.S.A.. Ala. Polytech. Inst.: Ph.D.. CornellUniv.Hazel. Robert Boyd. Ext. Prof. Emeritus of For. B.S..M.S.. Penn. State Univ.Hebert. Teddy Theodore. Prof. Emeritus of Plant Path.B.S.. Southwestern La. Inst; M.S.. La. State Univ.:Ph.D.. N.C. State Univ.Heimbach. Clinton Louis. Prof. Emeritus of Civ. Engr.M.S.C.E.. Purdue Univ.: B.S.E.. Ph.D.. Univ. ofMich.Herman. Luther Russell. Asst. Prof. Emeritus of Elect.Engr. B.S.. Lenoir Rhyne Coll.: M.S.. N.C. StateUniv.High/ill William Lawrence. Assoc. Prof. Emeritus ofRel. B.A.. Wake Forest Coll.; B.D.. S. BaptistTheol.Sem.; Ph.D.. Duke Univ.
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Hill. Charles H. Wrn. Neal Reynolds Prof. Emeritus ofPoultry Sei. B.S.. Colo. State Univ.: M.S.. Ph.D.Cornell Univ.Hillmunn. Ruerliyzr ('(irl. Assoc. Prof. Emeritus ofEntomol. B.S.. Cornell Univ.: M.S. Mich. StateUniv.: Ph.D.. Penn. State Univ.Hines. Thomas Ira. Prof. Emeritus of Rec. Res. Adm.B.S..N.C.StateUniv.;M.A..Univ.ol‘N.C.atChapelHill.Hinson. Thelma Lee. Ext. Prof. Emeritus of Home ECB.S.. E. Carolina Univ.: M.S.H.E.. Ph.D., Unix. ofN.C. at Greensboro.Hitchz‘nys. Robert Grant. Reuben B. Robertson Prof.Emeritus of Pulp & Paper Tech. B.S.. N.Y . StateCollege of For.: M.S.. Duke Univ.Hoadley. George Burnham. Prof. Emeritus of Elect.Engr. B.S.. Swarthmore Coll: M.Sc.. D.Sc.. Mass.Inst. of Tech.Hobbs. LaFloyd Huts-ton. Ext. Assoc. Prof. Emeritus ofWood & Paper Sci. B.S.. N.C. State Univ.Hobgood. Thomas N. Prof. Emeritus of Soc. & Anthro.B.S.. M.S.. N.C. State Univ . Ph.D.. Fla. State Univ.Hoch. Arthur Mabon. Assoc. Prof. Emeritusof Phys. Ed.B.S.. Wake Forest Coll.: M.Ed.. Univ. of N.C. atChapel Hill.Honeyoutt. Ruth Ball. Asst. Prof. Emeritus of Math.A.B.. Wellesley Coll.: M.A.. Duke Univ.Hoover. Maurice William. Prof. Emeritus of Food SciB.S.A.. M.S.. Ph.D.. Univ. of Fla.Hopke. William Ernest. Prof. Emeritus of Couns. Ed.B.A.. M.A.. N.Y State Teachers Coll.: Ed.D..Teachers Coll.. Columbia Univ.Horn. John W.. Prof. Emeritus ofCiv. Engr. B.S.. W. Va.Univ.: M.S.C.E.. Mass. Inst. of Tech.Howell. Ezra Lucz's. Prof. Emeritus of Biol. & Agri.Engr. B.S.. M.Ed.. N.C. State Univ.Howells. Damd Heues. Prof. Emeritus of Biol. & Agri.Engr. B.S.. Ore. State Univ.: M.S.. Mass. Inst. ofTech.Hughes. George Roscoe. Ext. Prof Emeritus of Hort. Sci.B.S.. M.S.. N.C. State UnivHuish. Melvin T.. Prof. (USDI) Emeritus of Zool. B.S..M.S.. Univ. of “1.. Ph.D.. Univ. of Ga.Hutch ison. [Clean 5.. Prof. Emeritus ofText. & ApparelMgmt. B.S.. Marietta Coll.: M.S.. Univ. of Va.Hyatt. George. Jr.. Dir. Emeritusong'i-i. Ext. Serv. andProf. Emeritus of Ani. Sci. B.S.. Mich. State Coll.:M.S.. Rutgers Univ.: Ph.D.. Univ. of Wis.Hyman. Theodon Martin. Asst. Prof. Emeritus of 8°C..Anth.. & Soc. Wk. B.S.. M.S.. Ph.D.. Univ. of Wis.Jenkins. Alvin M.. Prof. Emeritus of Physics. BS E E..M.S.. N.C. State Univ.: Ph.D.. Univ. of Va.Jenkins. John Mitchell. Jr.. Prof. Emeritus of Hort. Sci.B.S.. Clemson Coll.: M.S.. La. State Univ.: Ph.D..Univ. of Minn.Johnson. Joseph Clyde. Prof. Emeritus of Psych. B.S..Troy State Coll.: M.A.. Ed.D.. Geo. Peabody Coll. forTeachers.Johnston. William Rodgers. Asst. Prof. Emeritus ofChem. B.S.. M.S.. Univ. of N.C. at Chapel Hill.Jones. Edgar Walton. Prof. Emeritus of Econ. & Bus.B.S.. M.S.. Clemson Coll.: Ph.D.. NC. State Univ.Jones. Edward M.. Ext. Assoc. Prof. Emeritus of For.B.S.. N.C. State Univ.: M.S.. La. Polytech. Inst.Jones. George Denver. Ext. Prof. Emeritus of Enwm.B.A.. M.S.. Univ. of Mo.Jones. Guy Langston. Ext. Prof. Emeritusof Crop Sci. &Soil Sci. B.S.. M.S.. N.C. State Univ.: Ph.D.. Univ.ofMinn.Jones. loan Dunlary. Prof. Emeritus of Food Sci. A.B..Neb. Wesleyan Univ.: Ph.D., Univ. of Minn.Jones. John Carlton. Prof. Emeritus of For. B.S.. N.C.State Univ.: M.F‘.. Duke Univ.



Jones. Louis A.. Prof. Emeritus of Chem. B.A.. M.A.,Clark Univ.: Ph.D.. Texas A&M Univ.Kahn. Joseph 8.. Prof. Emeritus of Biochem. B.S.. Univ.of Calif. at Berkeley: Ph.D.. Univ. of III.Kashef. Abdel-Aziz Ismail. Prof. Emeritus of Civ. Engr.B.S.. M.S.. Cairo Univ. (Egypt); Ph.D.. PurdueUniv.Keating. Harold. Assoc. Prof. Emeritus of Phys. Ed.B.S.. M.Ed.. Springfield Coll.Keller. Anna R. Dean Emeritus of Admiss. B.S.. Madison Coll.Keller. Walter McClellan. Ext. Prof. Emeritus of For.B.S.. N.C. State Univ.: M.F.. Duke Univ.Kincheloe, Henderson Grady. Prof. Emeritus of Eng].B.A.. Univ. of Rich.: M.A., Harvard Univ.: Ph.D..Duke Univ.King. Doris E.. Prof. Emeritus of Hist. A.B., ValdostaSt. Coll.; M.A., Ph.D.. Duke Univ.King. Richard Adams. M.G. Mann Prof. Emeritus ofEcon. & Bus. B.S.. Univ. of Conn.; M.S.. Univ. ofCalif. at Berkeley: M.P.A.. Ph.D.. Harvard Univ.Kinlaw. Rachel K., Ext. Assoc. Prof. Emeritus of HomeEcon. B.S.. East Carolina Univ.: M.Ed.. N.C. StateUniv.Klibbe. James Warner. Assoc. Prof. Emeritus of Text.Mgmt. & Tech. B.S.. N.C. State Univ.Klingman. Glenn Charles. Prof. Emeritus of Crop Sci.B.S.. Univ. of Neb.: M.S.. Kan. State Univ.: Ph.D..Rutgers Univ.Knight. Kenneth Lee. Prof. Emeritus of Entom. B.Ed..Ill. State Normal Univ.: M.S.. Ph.D.. Univ. of Ill.Kmtt. Fred NeLson. Ext. Prof. Emeritus of Ani. Sci.B.S.. M.S.. N.C. State Univ.: Ph.D.. Va. Polytech.Inst. & State Univ.Knowles. Albert Sidney. Prof. Emeritus of Eng. B.A..M.A., Univ. of Va.Knowles. Malcolm Shepherd. Prof. Emeritus of Adult &Comm. Coll. Ed. A.B.. Harvard Univ.: M.A.. Ph.D..Univ. of Chicago.Kohl. Jerome. Sr. Engr. Ext. Spec. & Lect. Emeritus inNue. Engr. & Ind. Ext. Serv. B.S.. Calif. Inst. ofTech.; M.S.. N.C. State Univ.Kalb, Charles Frederick. Asst. Prof. Emeritus of Hist.A.B., Drury Coll.; M.A., Univ. of Ky.Kolbe, Melvin Henry. Ext. Prof. Emeritus of Hort. Sci.B.S.. Ohio State Univ.: M.S.. W.Va. Univ.Konsler. Thomas Rhinehart. Prof. Emeritus of Hort. Sci.B.S.. Univ. of Ky.; M.S.. Ph.D.. N.C. State Univ.Komwe. Benjamin Granade. Jr.. Prof. Emeritus of Engl.A.B., M.A., Univ. of N.C. at Chapel Hill; Ph.D..Princeton Univ.Lambert, John Ralph. Jr.. Prof. EmeritusofUniv. Stud.A.B., W. Md. Coll.; MA. Ph.D.. Princeton Univ.La-mmi. Joe Oscar. Prof. Emeritus of For. B.S.. M.S..Ore. State Univ.: Ph.D.. Univ. of Calif. at Berkeley.Landes. Chester Grey. Assoc. Prof. Emeritus of Wood &Paper Sci. B.S.Ch.E.. Ohio State Univ.Longfelder. LeonardJay. Prof. Emeritus of Mar.. Earth& Atmos. Sci.. Civ. Engr. B.C.E.. M.S.E.. Univ. ofFla.; Ph.D.. Univ. of III.langley. Lorna White. Ext. State Agent Emeritus ofHome Ec. in Agri. Ext. Serv. M.S.. Iowa State Coll..Lassiter. Charles A.. Prof. Emeritus of Ani. Sci. B.S..M.S.. Univ. of Ky.: Ph.D.. Mich. State Univ.Lauffer. Richard A.. Prof. Emeritus of Phys. Ed. A.B..Duke Univ., M.Ed.. Univ. of N.C. at Chapel Hill;Ph.D.. Univ. of Md.Leatherwood, James Murray. Prof Emeritus of Ani. Sci.B.S.. Berea COIL: M.S.. Ph.D.. N.C. State Univ.Lee. Joshua Alerander. Prof. (USDA) Emeritus of CropSci. A.B., San Diego State Coll.; Ph.D.. Univ. ofCalif. at Davis.Lee. William D.. Assoc. Prof. Emeritus of Agron. B.S..N.C. State Univ.

Legates. J. E.. Dean Emeritus of the Coll. of Agri. & LifeSci. & Wm. Neal Reynolds Prof. Emeritus of Ani.Sci. & Gen. B.S. Univ. of Del.: M.S.. Ph.D.. IowaState Univ.Leith. CarltonJ.. Prof. Emeritus of Geo. Sci. B.A.. M.A.,Univ. of Wis.; Ph.D.. Univ. of Calif. at Berkeley.Leonhardt. William Russell. Assoc. Prof. Emeritus ofPhys. Ed. B.S.. Springfield Coll.; M.S.. Univ. of III.Leuba. Richard J.. Lect. Emeritus of Mech. & Aero.Engr. B.S.. Antioch Coll.: M.S.. Univ. of Wash:Ph.D.. Union Grad. School. Antioch Coll.Levine. Jack. Prof. Emeritus of Math. B.A.. Univ. ofCalif. at LA: Ph.D.. Princeton Univ.Lewis. Charles Frederick. Asst. Prof. Emeritusof Math.B.S.. Tenn. State Coll.; M.A., Geo. Peabody Coll. forTeachers.Lewis. PaulEdwin. Prof. Emeritus of Math. 8.5.. Northeastern Okla. Coll.: M.S.. Okla. State Univ.: Ph.D..Univ. of Ill.Ditde. Charles Howie. Jr.. Assoc. Prof. Emeritus ofMath. B.A.. Davidson Coll.: M.A., Univ. of N.C. atChapel Hill.Little. Lillie B.. Dist. Home Ec. Ext. Agent Emeritus inAgri. Ext. Serv. B.S.. Univ. of N.C. at Greensboro.Littleton. Isaac Thomas. Dir. Emeritus. D. H. HillLibrary. A.B., Univ. of N.C. at Chapel Hill: MA.Univ. of Tenn.; M.S.L.S.. Ph.D.. Univ. of Ill.Llewellyn. Robert Warren. Prof. Emeritus of Ind. Engr.B.S.E.E.. Union Coll.; M.S.I.E.. Purdue Univ.Loeppert. Richard Henry. Prof. Emeritus ofChem. BS.Northwestern Univ.: Ph.D.. Univ. of Minn.Langmuir. [an 8.. Prof. Emeritus of Biochem. B.A..M.A., Cambridge Univ.: M.B.B.. St. Bartholomew'sMed. Sch. (England).Lord. Peter Reeres. Abel C. Lineberger Prof. Emeritusof Text. Engr.. Chem.. & Sci. B.S.. Ph.D.. D.Sc..Univ. of London.Love. Joseph William. Prof. Emeritus of Hort. Sci. 8.8..La. State Univ.: M.S.. Ph.D.. Ohio State Univ.Louvorn. RoyLee, Dir. Emeritus of Res. for Coll. of Agri.& Life Sci. & Prof. Emeritus of Crop Sci. B.S..Auburn Univ.: M.S.. Univ. of M0,; Ph.D.. Univ. ofWis.Lucas. George 8.. Prof. Emeritus of Plant Path. B.S..Penn. State Coll.; M.S.. Ph.D.. La. State Univ.Lynn. Joseph Thomas. Prof. Emeritus of Phys. B.A..Vanderbilt Univ.: M.S.. Ohio State Univ.MaeKerracher. Robert Archibald. Asst. Prof. Emeritusof Math. Grad.. US. Naval Acad.; M.A., Univ. of Va.Mayor. James Kitchener. Prof. Emeritus of Mat. Sci. &Engr. B.S., Univ. of Toronto (Canada); M.S.. Ph.D..Penn State Univ.Mann. Carroll Lamb. Jr.. Prof. Emeritus of Civ. Engr.B.S.C.E., N.C. State Univ.: C.E.. Princeton Univ.Mann. Helen 0., Asst. to the Chan. Emeritus. A.A.. LeesMcRae Junior COIL: Commercial. Flora MacDonaldColl.Mann. Thurston Jefferson Prof. Emeritus of Gen. &Crop Sci. B.S.. M.S.. N.C. State Univ.: Ph.D.. Cornell Univ.Manning. Edward George. Assoc. Prof. Emeritus ofElect. &Comp. Engr. B.S.E.E.. Lehigh Univ.: M.S..N.C. State Univ.Manring. Edward Raymond. Prof. Emeritus of Phys.B.S.. M.S.. Ph.D.. Ohio State Univ.Marsh. Culpeppcr R.. Prof. Emeritus of Soc.. Anth.. &Soc. Wk. B.S.. M.S.. N.C. State Univ.Marsland, David Boyd. Prof. Emeritus of Chem. Engr.B.Ch.E.. Ph.D.. Cornell Univ.Martin. Clifford K.. Asst. Prof. Emeritus of Soil Sci.B.S.. M.S.. Univ. of Ky.: Ph.D.. Univ. of III.Martin. David Hamilton, Assoc. Prof. Emeritusof Phys.B.S., Presbyterian Coll.; M.S.. Univ. of Wis.
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Martin. Grady Allen. Ext. Prof. Emeritus of Poul. Sci.B.S.. M.S.. N.C. State Univ.: Ph.D.. Purdue Univ.Mason. David Dickenson. Prof. Emeritus of Stat. B.A..King Coll.; M.S.. Va. Polytech. Inst & State Univ.:Ph.D.. N.C. State Univ.Massey. Francen W.. Asst. Prof. Emeritus of Tex. &Appar. Mg‘mt. B.S.. East Car. Univ.: M.S.. Univ. ofN.C. at Greensboro.Matthews. Joseph Carson. Jr.. Asst. Prof. Emeritus ofEcon. BS. (in Chem). BS. (in Ag.Ec.), M.S., Ph.D..N.C. State Univ.McCants. Charleu 3.. Prof. Emeritus of Soil Sci. B.S..M.S.. N.C. State Univ.: Ph.D.. Iowa State Univ.MoCollum. Robert Edmund. Assoc. Prof. Emeritus ofSoil Sci. B.S.. M.S.. N.C. State Univ.: Ph.D.. Univ. ofIllMcCutchen. Kathleen Anderton. Asst. Prof. Emeritus ofEd. B.A.. Randolph-Macon Woman‘s Coll.; M.A..Columbia Univ. Teachers' Coll.McGlamery. Edith Barrier. Spec. Emeritus in Housing& Hbuse Furn. in the Agri. Ext. Serv. B.S..Women's Coll.. Univ. of N.C. at Greensboro.McNeill. John Joseph. Assoc. Prof. Emeritus of Ani. Sci.B.S.. M.S., Ph.D.. Univ. of Md.McPherson. Charles W.. Prof. Emeritus of Comp.Animal & Spec. Species Med. B.S.. D.V.M.. Univ. ofMinn.; M.P.H.. Univ. of Calif. at Berkeley.Me Vay. Julie Gegner. Assoc. Prof. Emeritus of Counse-lor Ed. B.A.. Antioch Coll.: M.S., Ed.D.. N.C. StateUniv.Menius. Arthur Clayton. Jr.. Dean Emeritus of the Coll.of Phys. & Math. Sci. & Prof. Emeritus of Phys.A.B., Catawba Coll.; Ph.D.. Univ. of NC. at ChapelHillMettler. Lawrence Eugene. Prof. Emeritus of Gen. A.B..Miami Univ.: M.S.. Univ. of Ky.; Ph.D., Univ. ofTex.Metzger. Robert Stephen, Assoc. Prof. Emeritus of Phil.A.B.. Univ. of Wis: M.A.. Ph.D.. Columbia Univ.Michaela. Alan Sherman. Distinq. Univ. Prof. Emeritusof Chem. Engr. S.B.. S.M.. Sc.D.. Mus. Inst. ofTech.Middleton. Henry Moore. Jr.. Asst. Prof. Emeritus ofText. Mat. &. Mgmt. B.S.. N.C. State Univ.Middleton. Joseph Leonard. Assoc. Prof. Emeritus ofPhil. & Rel. B.A.. Wake Forest 0011.; B.D., CrozerTheol. Sem.; M.A.. Columbia Univ.Miller. Conrad H.. Prof. Emeritus of Hort Sci. B.S..M.S., Va. Polytech. Inst. & State Univ.: Ph.D.. Mich.State Univ.Miller. Howard George. Prof. Emeritus of Psych. B.S..N.Y. State Coll. for Teachers; M.A.. Ohio StateUniv.: Ph.D.. Penn. State Univ.Miller. Latham Lee. Assoc. Prof. Emeritus of Rec. Res.Adm. B.A.. Wake Forest Coll; M.A.. Univ. of N.C.at Chapel Hill.Miller. Norman C.. Jr., Ext. Prof. Emeritus of Food Sci.& Spec. in Charge. B.S.. M.S.. Penn. State Univ.Miller. Tezton Robert. Assoc. Prof. Emeritus of Agri.Ed. B.S.. M.A.. Mich. State Univ.: Ph.D.. Ohio StateUniv.Miller. William Dykstra. Prof. Emeritus of For. Mgmt.B.A.. Reed 0011.; M.F., Ph.D.. Yale Univ.Mills. William Clearon. Ext. Prof. Emeritus of Poul.Sci. B.S.. N.C. State Univ.: M.S.. Ph.D., Mich. StateUniv.Mistric, Walter Joseph. Jr.. Prof. Emeritus of Entom.B.S.. La. State Univ.: M.S.. Ph.D., Tex. A & M Univ.Moazed. Khosrow Louis. Prof. Emeritus of Mat. Sci. &Eng'r. B.S.. M.M.E.. Rensselaer Polytech. Inst:M.S.. Ph.D.. Carnegie-Mellon Univ.Mochrie. Richard Douglas. Prof. Emeritus of Ani. Sci.B.S.. M.A.. Univ. of Conn.: Ph.D.. N.C. State Univ.Monroe. Robert James. Prof. Emeritus of Stat. & Bio-math. B.S.. Iowa State 0011.; Ph.D.. N.C. State Univ.
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Moore. Catherine E.. Assoc. Prof. Emeritus of Eng.A.B.. Meredith COIL; M.A.. Ph.D.. Univ. of N.C. atChapel Hill.Moore. Frank Harper. Prof. Emeritus of Engl. B.A..Univ. of Fla: M.A.. Ph.D.. Univ. of N.C. at ChapelHill.Moore. Harry 3.. Prof. Emeritus of Entom. B.A.. EastCarolina Univ.: M.S.. Purdue Univ.: Ph.D., N.C.State Univ.Moore. Robert Parker. Prof. Emeritus of Crop Sci. B.S..Okla. State Univ.: M.S.. Iowa State Univ.: Ph.D.,Ohio State Univ.Morehead. Charles Galloway. Prof. Emeritus of Guid. &Pers. Serv. A.B.. Hendrix Coll.; M.A.. Duke Univ.:Ed.M.. Ed.D.. Univ. of Kan.Morris. Thomas Buie. Ext. Prof. Emeritus of Poul. Sci.B.S.A.. M.S.A.. Univ. of Ga.Maser. William Edwin. Assoc. Prof. Emeritus of Text.Mat. & Mgmt. B.S.. N.C. State Univ.Moss. Arthur Broodus. A.G. Myers Prof. Emeritus inText. Mgmt. & Econ. A.B.. Univ. of N.C. at ChapelHill; M.B.A.. Columbia Univ.: D.B.A., HarvardUniv.Murray. Raymond LeRoy. Burlington Prof. Emeritus ofPhys. B.S.. M.A.. Univ. of Neb.; Ph.D., Univ. ofTenn.Myers. RichardMonier. Prof. Emeritus of Ani. Sci. B.S..M.S.. Penn. State Univ.Nahikian. Howard Movess. Prof. Emeritus of Math.B.A.. M.A.. Ph.D.. Univ. of NC. at Chapel Hill.Nelson. Elzie Kathleen. Ext. Assoc. Prof. Emeritus ofExt; Home Econ. B.S.. Furman Univ.: M.Ed., N.C.State Univ.Nelson. Larry A.. Prof. Emeritus of Stat. B.S.. IowaState Univ.: M.S.. Texas A&M Univ.: Ph.D., N.C.State Univ.Nerden. Joseph Taft. Prof. Emeritus of Ind. Ed. B.S..Central Conn. State Coll.; M.A.. Ph.D.. Yale Univ.Neunzig, Herbert 1-1.. Prof. Emeritus of Entomol. B.S..M.S.. Ph.D.. Cornell Univ.Nichols. Thomas Everett. Jr.. Philip Morris Prof. Emeri-tus of Econ. B.S.. M.S.. N.C. State Univ.: Ph.D..Duke Univ.Nickel. Paul A.. Prof. Emeritus of Math. Sc.B., BrownUniv.: Sc.M., N.Y. Univ.: Ph.D., Univ. of Calif. atLA.Noggle. Glenn Ray. Prof. Emeritus of Bot. A.B.. MiamiUniv.: M.S.. Ph.D.. Univ. of Ill.Nolstad. Arnold Ragnvald. Assoc. Prof. Emeritus ofMath. B.A.. Luther Coll.; M.A.. Ph.D.. Univ. of Pitt.Nunnally. Stephens Watson. Prof. Emeritus of Civ.Engr. B.S.. U.S. Mil. Acad.; M.S., Ph.D.. North-western Univ.Oliver. George Motley. Instr. Emeritus in Chem. A.B..M.S.. Univ. of N.C. at Chapel Hill.Olsen. Bernard Martin. Prof. Emeritus of Econ. St Bus.A.B.. M.A.. Ph.D.. Univ. of Chicago.Olson. Delmar Walter. Prof. Emeritus of Ind. & Tech.Ed. B.S.. Iowa State Univ.: M.A.. Ph.D.. Ohio StateUniv.Pardue, James Edwin. Assoc. Prof. Emeritus of Text.Mat & Mgmt. B.S.. N.C. State Univ.Park. Hubert Vern. Prof. Emeritus of Math. B.A..Lenoir Rhyne Coll.: M.A.. Ph.D., Univ. of N.C. atChapel Hill.Parker. Charles A.. Prof. Emeritus of Comm. A.B..Muhlenberg Coll.: M.A.. Temple Univ.: Ph.D.. La.State Univ.Parker. John Mason. III. Prof. Emeritus of Geosci. B.A..M.A.. Ph.D., Cornell Univ.Parsons. Guy Sheridan. Ext. Prof. Emeritus of AnimalSci. B.S.. M.S.. W. Va. Univ.Pate. Rudolph. Vice-Chan. Emeritus for Found. & Univ.Rel. B.S.. N.C. State Unvi.



Patterson. James William. Ext. Prof. Emeritus of Am.Sci. B.S.. M.S., N.C. State Univ.; Ph.D.. Va. Poly~tech. Inst. & State Univ.Patterson. Josephine S. W.. Ext. Assoc. Prof. EmeritusofExt. Horne Ec. B.S.. N.C. A &TColl.; M.Ed.. NC.State Univ.Paulson. Jehu Dewitt. Prof. Emeritus of Drawing.B.F.A.. Yale Univ.Pearson, Ronald G.. Prof. Emeritus of Wood & PaperSci. B.A., Melbourne Univ.; M.Engr.. Univ. of Melbourne (Australia).Peck. John Gregory. Assoc. Prof. Emeritus of Soc. &Anth. A.B., Univ. of Chicago: M.A.. Wayne StateUniv.; Ph.D.. Univ. of N.C. at Chapel HillPeeler. Ralph J.. Prof. Emeritus of Econ. & Bus. B.S..M.S., Ph.D.. N.C. State Univ.Perry. Astor. Ext. Prof. Emeritus of Crop Sci. B.S..M.S., N.C. State Univ.Perry. Thomas Olii-er. Prof. Emeritus of For.. B.S..M.A.. Ph.D., Harvard Univ.Petersen. Keith Stuart. Assoc. Prof. Emeritus of Pol. Sci.& Pub. Adm. B.A.. Williams Coll; Ph.D.. Univ. ofChicago.Peterson. Wilbur Carroll. Assoc. Prof. Emeritus ofElect. Engr. B.S.E.E.. Univ. of Minn.; M.S.. Mich.State Univ.; Ph.D.. Northwestern Univ.Petrea. Howard A.. Assoc. Prof. Emeritus of Math. B.S..Guilford Coll.; M.A.. Univ. of N.C. at Chapel Hill.Phillips. Joseph Allen. Prof. Emeritus of Soil Sci. B.S..Univ. of Tenn.; M.S.. Ph.D.. Iowa State Univ.Phillips, Lyle Llewellyn. Prof. Emeritus of Crop Sci.B.A.. Univ. of Redlands: M.A.. Claremont Col|.:Ph.D.. Univ. of Wash.Pitts. M. Henry. Assoc. Prof. Emeritus of Psych. A.B.,Univ. of Ill. at Urbana: A.M.. Ph.D.. Univ. ofChicago.Poland, George Waverly. Prof. Emeritus of For. Lang. &Lit. B.A.. Coll. of William & Mary; M.A.. BrownUniv.; Ph.D., Univ. of N.C. at Chapel Hill; Dipl..Univ. de Salamanca.Pope. Daniel Townsend. Res. Prof. Emeritus of Hort.Sci. B.S.. Clemson A & M Coll.; M.S., La. StateUniv.; Ph.D.. Cornell Univ.Porter. Joseph Alexander. Prof. Emeritus of Text.Engr.. Chem. & Sci. B.S.. M.S., N.C. State Univ.Porterfield. Ira Deward. Prof. Emeritus of Ani. Sci.B.S.. Univ. of Md.; M.S., W. Va. Univ.; Ph.D.. Univ.of Minn.Powell, Nathaniel Thomas. Philip Morris Prof. Emeritus of Plant Path. B.S.. Va. Polytech. Inst. & StateUniv.; M.Sc.. Ph.D.. N.C. State Univ.Preston. Richard Joseph. Dean Emeritus of the Coll. ofFor. Res. & Prof. Emeritus of For. B.A.. M.S.F..Ph.D.. Univ. of Mich.Prilchard. lola Florence Spec. Emeritus of Food Con-serv. & Mktg. A.B., E. Carolina Coll.Pugh. Charles Ray. Prof. EmeritusofEcon. & Bus. B.S..M.S., N.C. State Univ.; Ph.D.. Purdue Univ.Purcell, Albert Ernest. Prof. (USDA) Emeritus of FoodSci. B.S.. Brigham Young Univ.; M.S.. Ph.D..Purdue Univ.Quay. Thomas Laielle. Prof. Emeritus of Zoo]. B.S..Univ. of Ark.; M.S., Ph.D.. N.C. State Univ.Raab. Kenneth Dale. Assoc. Dean Emeritus of Stud. All.A.B., M.A.. Univ. of III.Rabb. Robert Lamar. Wm. Neal Reynolds Prof. Emeritus of Entom. B.S.. M.S.. Ph.D.. N.C. State Univ.Rawli-i. Rachel F.. Assoc. Prof. Emeritus of Psych. A.B..Meredith Coll; M.S., Ph.D.. N.C. State Univ.Register. Carolyn CTDuXt’. Ext. Assoc. Prof. Emeritus ofExt. Home Ec. Dist. Ext. Prog. Leader. Home Ec.B.S.. Univ. of N.C. at Greensboro; M.S., N.C. StateUniv.

Reid. Elbert. Asst. Prof. Emeritus of Agri. Comm. B.S..M.A.. La. State Univ.Reid. William Wallon. Ext. Assoc. Prof. Emeritus ofHort. Sci. B.S.. N.C. State Univ.Reid. Willis Alton. Prof. EmeritusofChem. B.S.. WakeForest Coll.; Ph.D.. Univ. of Wis.Rhodes. Max 8.. Asst. Prof. Emeritus of Phys. Ed. B.S..M.A.. W. Carolina Univ.Rice. John Carl. Prof. Emeritus of Crop Sci. B.S.. M.S..Ala. Polytech. Inst; Ph.D.. Miss. State Univ.Richardson. Francis M.. Prof. Emeritus of Bio. & Ag.Engr. B.S.. Roanoke Coll.: M.S.. Univ.olCincinnati.Rigney. Jackson Ashcroft. Prof. Emeritus of Stat. &Dean Emeritus for Internat'l Prog. B.S.. N. Mex.State Coll.: M.S.. Iowa State Coll.Roberts. William Miliii'r. Prof. Emeritus of Food Sci.B.S.A.. Univ. of Tenn; M.S., Ph.D.. Univ. of Minn.Robertson, Robert LaFon. Ext. Prof. Emeritus of Enwm.B.S.. M.S., Auburn Univ.Robinson. Denver Devon. Ext. Assoc. Prof. Emeritus ofEcon. & Bus. B.S.. M.S.. N.C. State Univ.Rochow. Theodore George. Assoc. Prof. Emeritus of Text.Tech. B.Chem.. Ph.D.. Cornell Univ.Rogers. Charles Nicholas. Assoc. Prof. Emeritus ofWood & Paper Sci. B.S.. N.C. State Univ.Rogers. Lyle Barton. Assoc. Dean Emeritus of Stud. Alf.B.A.. Dakota Weslyan Univ.; M.S., Univ. of Idaho‘Ph.D.. Columbia Univ.Rose. NieholasJohn. Prof. Emeritus of Math. B.S.M.E.Stevens Inst. of Tech.: M.S., Ph.D.. N.Y. Univ.Ross. John Paul. Prof. (USDA) Emeritus of Plant Path.B.S.. Univ. of Vt: Ph.D.. Cornell Univ.Rozier. Justine Jones. Ext. Prof. Emeritus of Ext. HomeEc. B.S.. Berea Coll: M.S.. Ph.D., Purdue Univ.Russell. ldonna Emmons. Assoc. Prof. Emeritus of Soc.& Anth. B.S.. Ohio State Univ.; M.S.W.. TulaneUniv.Rust. Paul James. Assoc. Prof. Emeritus of Ed. B.A..M.A.. Univ. of Idaho: Ph.D.. Univ. of Wash.Riilherford. Henry Amos. Cone Mills Prof. Emeritus ofText. B.S.. Davis & Elkins Coll.; M.A.. Geo. WashUniv.Sanchez. PedroA.. Prof. Emeritus of Soil Sc1. B.S.. M.S..Ph.D.. Cornell Univ.Sasser. Joseph Neal. Prof. Emeritus of Plant Path. B.S..M.S., N.C. State Univ.; Ph.D.. Univ. of Md.Sasser. Leonard Ralph. Dist. Ext. Chrmn. Emeritus inAgri. Ext. Serv. B.S.. M.Ed.. N.C. State Univ.Saucier. Waller Joseph. Prof. Emeritus of Meteorol.B.S.. Univ. of Southwestern La: S.M.. Ph.D.. Univ.of Chicago.Same. Raymond Frederick. Prof. Emeritus of Nucl.Engr. B.Sc.. Univ. of London: Ph.D.. Univ. ofLiverpool.Saylor. Leroy ('.. Prof. Emeritus of For. B.S.. Iowa StateUniv.; M.S., Ph.D.. N.C. State Univ.Scarborough. Clareme Cayce. Prof. Emeritus of Agri.Ed. B.S.. M.S., Ala. Polytech. Inst; Ed.M.. Ed.D..Univ. of Ill.Scofield. Herbcrl Timplu. Prof. Emeritus of Bot. A.B..Ph.D., Cornell Univ.Seayondollar. Lewis W.. Prof. Emeritus of PhySlCS.A.B., Emporia State Univ.; Ph.M.. Ph.D.. Univ ofWise.Sew/raves. Jami «Arthur. Prof. Emeritus ofEcon.. B.A..Reed Coll.; M.S., Ph.D.. Iowa State Coll.Soeyers. Louis Waller. Prof. Emeritus of l-Iist. B.A.Muhlenberg Col|.; M.A.. Univ. of Penn.Shannon, Henry Anthony. Assoc. Prof. Emeritus ofMath. & Sci. Ed. B.S.. Appalachian State Teachers'Col|.; Ed.M.. Univ. of Mo.Sham. Morton R., Prof. Emeritus of Text. B.E..Dr.Enzr.. Johns Hopkins Univ.
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Slu a, Wil/nd Mll'hfll’l, Asst. Prof. Emeritus of Phys. Ed.B.S.. NC. State Univ.. M.Ed.. Univ. of NC atChapel Hill.Shi Ilry, Alfred Iii rmird Rowland. Assoc. Prof. Emeritusof Engl. B.S.. Tufts Univ.: M.A.. Harvard Univ.She/(on. Sherman Norman. Dist. Prog. Ldr‘ Emeritus inthe N.C. Agri. Ext. Serv. B.S., Hampton Inst.:M.Ed., N.C. State Univ.Shim: William Edward. Chester H. Roth Prof Emeri-tus of Knitting Tech. B.S.. M.S. N.C. State Univ.Shof/ner. Roberl Worth, Dir. Emeritus of the N.C. Agri.Ext. Serv. B.S., N.C. State.Shogrni, F. Prof Emeritus of Arch. B.Arch..Univ. of Minn.; M.Arch., Mass. Inst. of Tech.Shore. Thomas ('lmard, .lr.. Asst. Prof. Emeritus oilnd.& Tech. Ed. B.S., Wake Forest Univ.: B.S.. M.I.A.,N.C. State Univ.: Ed.D.. Univ. of Md.Simmons, Richard Let, Prof. Emeritus of Econ. B.S..M.S., Kan. State COIL: Ph.D.. Univ. of Calif. atBerkeley.Smallu'ood, Charlzs. Jr.. Prof. Emeritus of Civ. Engr.B.S.. Case Inst. of Tech: M.S.. Harvard Univ.Smallz. Elizabeth Amt. Asst. Prof. Emeritus of Phys.Ed. B.S., Penn. State Univ.: M.Ed., N.C. State UnivSmilh. (‘lydeFuhrimum Prof. EmeritusofEntom. B.S..M.S., Utah Agri. Coll; Ph.D.. Ohio State Univ.Smith. Frank Houslon. Prof. Emeritus of Ani. Sci. B.S..Davidson Coll.; M‘S. N.C. State Univ.Smith. Norwood (1.. Assoc. Prof. Emeritus of Enger.B..M.A.. Duke Univ.Smilh, William Edward, Asst. Prof. Emeritus of Text.B.S., N.C. State Univ.Smilh, William Edward, Prof. Emeritus of Reed Res.Adm. B.S.. W. Carolina Teachers'Coll.; M.A.. Univ.of NC at Chapel Hill: Ed.D.. Geo. Peabody Col|..Sor. Jason Loy. Jr.. Asst. Prof. Emeritus of Math. B.S..M.S., Ph.D., NC State Univ.Speck. Marvin Lulhcr. Wm. Neal Reynolds Prof. Emeritus of Food Sci. & Microbiol. B.S., M.S., Univ. ofMd.; Ph.D.. Cornell Univ.Speeee, Herbert Elwin. Prof. Emeritus of Math. & Sc1.Ed. B.A.. York Coll.: M.S., N.C. State Univ.: M.A..Tex. Christian Univ.: Ph.D.. Univ. ofN.C. atChapelHill.Speidel. George S.. Jr.. Asst. Prof. Emeritus of Math.B.S.. U.S. Mill Acad.: M.A.T., Duke Univ.Slack. Edward M.. Prof. Emeritus of For. Lang. & Lit.A.B.. A.M., Ph.D.. Princeton Univ.Stallings. Ernest M.. Ext. Asst Prof. Emeritus of Econ.B.S.. M.S., N.C. State Univ.Slam. Ephraim. Prof. Emeritus of Nucl. Engr. B.Sc.,Univ. of London; M.S., Ph.D., Va. Poly. Inst. StateUniv.Slamzell. Vivian Thomas, Camille Dreyfus Prof. Emeritus of Chem. Engr. B.S.. London Polytech. Inst:Ph.D., Polytech. Inst. of Brooklyn.Slanlo'n. William McKimwn, Ext. Assoc. Prof. Emeritus of For. B.S.. M.S., N.C. State Univ.Steel. Robert George Douglas. Prof. Emeritus of Statistics. B.A.. B.S.. Mt. Allison Univ.: M.S., AcadiaUniv.; Ph.D.. Iowa State Univ.Sternloff. Robert E.. Prof. Emeritus of Parks. Rec. &Tour. Mgmt‘B.S.. M.S.,Univ.ofIll.;Ph.D..Univ‘olWisc.Stipe. Robert Edwin. Prof. Emeritus of Land. Arch.A.B., L.L.B.. Duke Univ.: M.R.P.. Univ. of NC atChapel Hill.Stone, Paul 8., Ext. Assoc. Prof. Emeritus of Econ. &Bus. B.S.. M.S., Ph.D.. N.C. State Univ.Stoops, Robert Franklin. Prof. Emeritus of Mat. Engr.B.S., NC. State Univ.: M.S., Ph.D., Ohio State Univ.Stall, Charles Carmen. Assoc. Prof. Emeritus of Rec.Res. Adm. B.S.. N.C. State Univ.: M.S., IndianaUniv.
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Strider. David Lewis Prof. Emeritus of Plant Path.B.S., M.S., Ph.D., N.C. State Univ.Slruble. RaimondAldr—ich, Prof. Emeritus of Math. B.S.,M.S., Ph.D., Univ. of Notre Dame.Stuart. Duncan Robert, Prof. Emeritus of Design.Sluckey. William C.. ProI. Emeritus ofText. & ApparelMgmt. B.S.. M.S., N.C. State Univ.Sutherland, Joseph Quyn. Prof. (USDA) Emeritus ofEcon. B.S., Appalachian State Teachers' 00“.:Ph.D., NC. State Univ.Sutton. Paul Porter. Prof. Emeritus of Chem. Ph.D.,Johns Hopkins Univ.Talley, Banks Cooper, Jr., Vice—Chancellor Emeritus.Div. ofStud. Aff., & Assoc. Prof. Emeritus ofCouns.Ed. A.B.. M.A.. Ph.D., Univ. of N.C. atChapel Hill.Tan'er. Fred R.. Prof. Emeritus of Food Sci. B.S., MS,Univ. of Tenn.: Ph.D.. Univ. of Ga.Taylor. Glenn Roy. Assoc. Prof. Emeritus of Civ. Engr.B.S., Va. Mil. Inst.: M.S., Mo. School of Mines &Metallurgy.Thomas. Frank 8., Prof. Emeritus of Food Sci. B.S.,Univ. of Del.: M.S., Ph.D.. Penn. State Univ.Thompson, Donald Loraine. Prof. (USDA) Emeritus ofCrop Sci. B.S., M.S., S. Dakota State Coll.: Ph.D.,Iowa State Coll.Thompson. Oliver George. Asst. Prof. Emeritus of Econ.B.A.. Wofford Coll.: M.A.. Wake Forest Coll.Thompson. P. Paul. Ext. Assoc‘ Prof. Emeritus of Soc. &Anth. B.S.. Hampton Inst; M.S., N.C. A&T StateUniv.Thurlow. Edwin Gilbert, Prof. Emeritus of Land. Arch.B.S.. N.C. State Univ.: M.L.A., Harvard Univ.Tischer. Frederick Joseph, Prof. Emeritus of Elect. &Comp. Engr. M.S.. Ph.D., Univ. of Prague.Toomey. Walter Glenn. Ext. Assoc. Prof. Emeritus ofCrop Science. B.S.. Clemson Coll..Toussaint. William Douglas, Prof. Emeritus of Econ. &Bus. B.S., N. Dakota Agri. Coll.; M.S., Ph.D., IowaState Coll.Tove. Samuel 8., Wm‘ Neal Reynolds Prof. Emeritus ofBiochem. B.S., Cornell Univ.: M.S., Ph.D.. Univ. ofWis.Trianlaphyllou. Anastasios Christos. Prof. Emeritus ofGen. B.S., Athens Superior Sch. of Ag. (Greece):Ph.D.. N.C. State Univ.Triantaphyllou. Hedwig Hirschmann. Prof. Emeritus ofPlant Path. Ph.D.. Univ. of Erlangen (Germany).Trozler. Robert T.. Asst. Prof. Emeritus of Occup. Ed.B.S., M.I.A., N.C. State Univ.Tucker. George Eugene, Asst. Prof. Emeritus of Ind.Engr. B.S.M.E.. Ala. Polytech. Inst‘: M.S.. N.C.State Univ.Tucker. Harry. Jr., Assoc. Prof. Emeritus of For. Lang.& Lit. B.A.. M.A.. Univ‘ of N.C. at Chapel Hill:Ph.D.. Ohio State Univ.Turner. William L., Ext. Prof. Emeritus of Econ. B.S.,M.S., N.C. State Univ.: D‘P.A.. Harvard Univ.Ulberg. Lester Corliss. Wm. Neal Reynolds Prof. Emeritus of Am. Sci. B.S.. M.S., Ph.D., Univ. of Wis.Uyanik. Mehmet Ensar, Prof. Emeritus of Civ. Eng'r.B.S.C.E.. M.S., Ph.D., Univ. of Ill.Uzzell, Odell, Prof. Emeritus of Soc.. Anth.. & Soc. Wk.B.S., Fayetteville State Univ.: M.A.. Ph.D.. OhioState Univ.Van der l’aarl. Huln'rlus Robert, Drexel Prof. Emeritusof Stat. & Biomath. Ph.D.. Leiden Univ. (TheNetherlands).Voland. Maurice Earl. Prof. Emeritus of Soc. & Anth.B.S.. M.S., Iowa State Univ.: Ph.D.. Mich. StateUniv.Wagner, Frances Jordan. Ext. Prof. Emeritus of Ext.Home Ec.; B.S.H.E.. Univ. of N.C. at Greensboro:M.S.H.E.. Ohio State Univ.: Ph.D., Univ. of Fla.



Wagoner. Fred H.. Ext. Asst. Prof. Emeritus of 4-H &Youth Develop.. B.S.. N.C. State Univ.Walsh. William Kershaw. Prof. Emeritus of Text.Engr.. Chem. &Sci. B.S.. M.S.. Univ.ofS.C.; Ph.D..N.C. State Univ.Ward. Thomas Marsh. Assoc. Prof. Emeritus of Chem.A.B.. Univ.ofN.C. atChapel Hill: Ph.D.. N.C. StateUniv.Warren. Frederick 0.. Prof. Emeritus of Food SCI. B.S..Kan. State Coll.: M.S.. Ph.D.. Penn. State Univ.Watkins. Rupert William. Ext. Prof. Emeritus of Biol. &Agri. Engr. B.S.. MS. NC. State Univ.Watson. George Carson, Assoc. Prof. Emeritus of Math.A.B.. Randolph-Macon Coll.: M.A.. Univ. of Va.Watson. Julian Perry. Dir. Emeritus of Music. B.S..Appalach. State Univ.: M.A.. Fla. State Univ.Walls. Norbert Benjamin. Assoc. Dean Emeritus ofStud. Aff. B.S.. N.C. State Univ.Weathers. Raymond. Ext. Prof. Emeritus of Econ.B.S.. M.S.. N.C. State Univ.Weaver. John Willis, J12. Prof. Emeritus of Agri. Engr.B.S.. Va. Polytech. lnst. & State Univ.Welby. Charles W.. Prof. Emeritus of Mar.. Ear. &Atmos. Sci. B.S.. M.S.. Univ. of Calif. at Berkeley:Ph.D.. Mass. Inst. of Tech.Wellman. Frederick Loivcjoy. Prof. Emeritus of PlantPath. B.A.. Univ. of Wichita: M.S.. Ph.D.. Univ. ofWis.Wells. J. C.. Ext. Prof. Emeritus of Plant Path. B.S.A..M.S.A.. Univ. of Ga.Wesler. Oscar. Prof. Emeritus ofStat. & Math. B.S.. CityColl. of N.Y.: M.S., N.Y. Univ.: Ph.D.. StanfordUniv.West. John Raymond. Ext. Asst. Prof. Emeritus of Poul.Sci. B.S.. Clemson Univ.; M.S.. N.C. State Univ.Weybrew, Joseph Arthur, Wm. Neal Reynolds Prof.Emeritus of Crop Sci. B.S.. M.S.. Kan. State Univ.:Ph.D.. Univ. of Wis.Whaley. Wilson Monroe. Prof. Emeritus of Text. Chem.B.S.. M.S.. Ph.D.. Univ. of Md.Wheeler. Mary Elizabeth, Prof. Emeritus of Hist. B.A..Old Dominion Univ.: M.A.. Ph.D.. Univ. of N.C. atChapel Hill.While. Estelle Edwards. Assoc. Prof. Emeritus of Adult& Comm. Coll. Ed. A.B.. E. Carolina Univ.: M.Ed..Ed.D.. N.C. State Univ.While. Raymond Cyrux, Prof. Emeritus of Chem. B.S..Davis & Elkins Coll.: M.S.. Ph.D.. W. Va. Univ.While. Robert K.. Asst. Dir. Emeritus of Fin. Aid. B.S..M.S.. Indiana Univ.: Ed.D., N.C. State Univ.Whitfield, Fred Elwood. Ext. Prof. Emeritus of For. &Entom. B.S.. N.C. State Univ.: M.S..Syracuse Univ.Miilfield. John Prof. Emeritus of Mech. Engr.B.M.E.. M.S.. N.C. State Univ.: Ph.D.. Va. Polytech.Inst. & State Univ.Whilford. Larn/ Alxton. Prof. Emeritus of Bot. B.S..M.S.. N.C. State Univ.: Ph.D.. Ohio State Univ.

Williams. Porn r Ji'.. Prof. Emeritus of Engl. A.B..Univ. of the South: M.A.. Univ. of Va.: B.A.. M.A..Cambridge Univ. (England).Williams. Robert 7‘.. Assoc. Dean Emeritus in Coll. ofEd. & Psy. B.S.. Univ. of Dist. Columbia: M.A. W.Car. Univ.: Ed.D.. Univ. of N.C. at Chapel Hill.Williamson.JammC/audi. .lr.. Prof. Emeritus of Econ.& Bus. B.S.. M.S.. N.C. State Univ.Williamson. Norman Fi-anris. Asst. Prof. Emeritus ofComp. Sci. B.S.. Emory Univ.: M.S.. Tulane Univ.:Ph.D.. N.C. State Univ.Wilson. James Blake. Prof. Emeritus of Math. M.S..Cornell Univ.: B.S.. Ph.D.. Univ. of Fla.Winkler. Edwin Wm'nis. Assoc. Prof. Emeritus of ElectEngr. B.S.. Mont. State Coll.: M.S.. Univ. of N.C. atChapel Hill.Wiiistead. Nash N.. Prof. Emeritus of Plant Path. BS.MS. NC. State Univ.: Ph.D.. Univ. of Wis.Wintan. Lowell Sheridan. Prof. Emeritus of Math. B.S..Grove City Coll.: M.A.. Oberlin Coll.: Ph.D.. DukeUniv.Wise. George Herman. Wm. Neal Reynolds Prof. Emeri—tus of Ani. Sci. B.S.. Clemson Agri. Coll.: M S..Ph.D.. Univ. of Minn.Wiser. Edward Hempnlmd. Prof. Emeritus of Biol. KtAgri. Engr. B.S.. Iowa State Univ.: M.S.. Ph D.N.C. State Univ.Wis/2y. Bernard W.. Prof. Emeritus of Hist. HA.Columbia Univ.: M.A. Yale Univ.: Ph.D.. ColumbiaUniv.Womble. CllaTlOll! Mlu'. Ext. Prof. Emeritus of ExtHome Ec. A.B.. E. Carolina Univ.: M.S.. Women'sColl. of the Univ. of N.C. at Greensboro.Woodard. Joseph Raymond. Ext. Prol Emeritus of Am.Sci. B.S.. M.S.. N.C. State Univ.Woodbnrn, James, Prof. Emeritus of Mech. Engr.B.S.M.E.. Purdue Uan.‘ Dr.Engr., Johns HopkinsUniv.Wooldridgt. Omar/3.. Poord. Emeritus of Rel. Aff. B.A..Randolph Macon Coll.: M.Div.. Yale Univ.Work. Robert Wi/Ili'r. Prof. Emeritusof’l‘ext. B.S. Univ.of “1.; Ph.D.. Cornell Univ.Yancey. Edwin L. Dist. Ext. Dir. Emeritus. Aiz. Ext.Service. B.A., M.Ed.. D.Ecl.. N.C. State Univ.Young. James Neal. Prof. Emeritusof Soc. & Anth. R S..Clemson Univ.: M.S.. Ph.D.. Univ. of Ky.Young. Talmage Brian. Assoc. Prof. Emeritus ofOccup.Ed. B.S.. M.A.. Ed.D., Univ. of Fl.Zeir/er. Donald ('iirl. Assoc. Prof. Emeritusol Hort. Sci.B.S., Ohio State Univ.: M.S.. Kan. State Univ.Ph.D.. Rutgers Univ.Zobel. Bruce J.. Edwin F. Conger Prof. Emeritusof For.B.S.. M.F.. Ph.D.. Univ of Calif. at Berkeley.Zumuialt. Lloyd Rnbirl. Prof. Emeritus of Nucl EngrB.S.. Univ.ol'Ca|il. at Berkeley; Ph.D.. Calif. lnst.iilTech.
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INDEX
A

Academic fields of study and degrees 16 22Academic honors. 55 56Academic policies and procedures. 51-67Academic programs. speCIal 27 31Academic Suspension Policy. 5759Academic Warning. 5759Accident and health insurance. 67Accounting Department. 247 249. courses 327 329.minor 249Accreditation. 7 8Achievement tests 37ACT. Sir American College Testing ProgramAdds. drops and. schedule changes 41Administration and Offices. NCSU. 9-11Administrative L'ounc1l. NCSU. 519Admissmns. 3540Adult and Community College Education. 96: courses.374Adult Credit Programs and Summer Sessmns. 299Advanced Electronic Materials Processmg (AEM P).Center for. 304Advanced placement. 3?Advancement serv1ces. 311Ad\'ismg. academic. 51-52Aerospace Engineering curriculum. I96 198Aerospace Studies Department (Air Force ROTC). 295296: courses. 341-342African American Studies minor. 236Agricultural and Resource Economics Department. 9699: courses. 336 338Agricultural Business Management curriculum. 97-99:minor. 98Agricultural Communications courses. 327Agricultural Economics curriculum. 98 99; minor. 99Agricultural Education Program. 148-150Agricultural Extenston Education concentration.149 150Agricultural Foundation. Inc. N.C.. 312Agricultural Institute. 19. 133134: admission requirements. 36 37; classification of students. 52Agricultural Research Service. NC. 132Agricultural Systems Technology curriculum. 104 105:minor. 106Agriculture and Life Selences. College of 88-134Agronomy curriculum. 99 100Air Force ROTC. Sce Aerospace Studies Department-Air Force ROTCAlexander International Program. 32-33Alumni Relations. 311312American College Testing Program (ACT), 37Anatomy. PhySiological Sciences and Radiology Department. 291Animal Seience Department. 100-103: minor. 103:courses. 330-332Anthropology concentration in Sociology, 245: courses.333 334; minor. 245Apparel Management concentration in Textile and Appare] Management. 278Applied Mathematics option in Mathematics. 268Applied Socwlogy minor. 245Architecture curriculum (fifth year). 138 139Architecture Department. 136-139: courses. 3349336Army ROTC. SH’ Military Science Department - ArmyROTCArtist in Residence. 73Arts Studies. 24: minor. 226; courses. 338 341Aseptic Processing and Packaging Studies. Center for.305Associate of the Textile Institute (AT1) Diploma. 275
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Athletic Grants-In Aid. 48Athletics. intercollegiate. 75 76: intramural-recreational. 76 77Audits (Undergraduate). 66-67
B

BaSic Educational Opportunity Grant. See Pell GrantBenjamin Franklin Scholars Program. 227 228Biochemistry Department. 103104; courses. 345 346Biological and Agricultural Engineering Department.104 106. 175 177: courses. 342 345Biological Sciences Department. 106 107; minor. 107:courses. 348-349Biology Field Laboratory. 304Biomathematics courses. 346Biosciences option in Chemical Engineering. 179Biotechnology Program. 301Board of Governors of The UNC System. 512Board of Trustees. NCSU. 519Board of Trustees of the Endowment Fund of NCSU312Bookstores. NCSU. 70Botany Department. 107-109: courses. 346-348: minor.109Broadcast Services. Office of. 312Busmess Management Department. 249 251; courses.349-351: curriculum. 250: minor. 251
C

Caldwell. John T.. Alumni Scholarship. 26Calendar. academic. 12 15Career Planning and Placement Center. 68Certificate programs non-degree. 28Chemical Engineering Department. 177 179: courses.358 360Chemical Engineering concentration in Pulp and PaperScience and Technology. 219-220Chemistry Department. 255 257: courses. 355 358Chinese Language and Literature courses. 397 398Chinese Studies minor. 233Civil Engineering Department. 180-184: courses. 351355ClasSical Greek minor. 233ClaSSical Studies minor. 233Classification of students. 52-53CLEP. See College Level Examination ProgramClothesline Program. 70Clubs and societies. 71 72Code of Student Conduct. 67Cognitive Science minor. 166. 239Colleges. Departments. and Programs of Study. 78 292.See also specific collegeCollege Level Examination Program (CLEP). 39Communication Department. 228-230; courses. 360364Communications and Signal Processing. Center for. 305Companion Animal and Special Species Medicine Department. 291Comparative Literature. courses. 360: minor in. 231Computer Engineering curriculum. 189-190Computer Programming minor. 186. See also Certificate programs. non degreeComputer Science Department. 185 186: courses. 366370Computers. purchased by students in Engineering. 173Computing. University. 303Construction Management curriculum. 184Construction option in Civil Engineering. 182-183Continuing Education and Professional Development.299-300



Continuing Studies. Division of, 298-300Contractual Readmission, 62 63Cooperating Raleigh Colleges. 30Cooperative Education Program. 27; fees for. 42: inengineering, 174-175; in forestry. 209; in humanitiesand social sciences, 227; in management, 247: in tex-tiles. 276Cooperative Extension Service. 133Coordinators of advising, 51 52Counseling. 68Counselor Education courses, 377Course descriptions. 325-509Course load, semester. 86Course Repeat Policy, 64-65Course prefixes. 325-326Crafts Center. 74Credit by Examination. 65Credit by examination through Independent Studies. 66Creditonly option for free elective courses, 66Criminal Justice option in Political Science and PublicAdministration. 241Criminal Justice option in Sociology. 244 245Crop Science Department, 109-110; courses, 364-366Curricula in Agriculture and Life Sciences. generalrequirements, 88-95Curriculum and Instruction courses, 381 383Curriculum change. See Intra-campus transfers
D

Dairy Foundation. Inc., NC, 312Dairy Science. 110Dance courses, 370Dean’s List, 56Degrees. graduate: 21-22; in agriculture and life sci-ences. 90; in design. 136: in education and psychology.147: and professional. in engineering. 21. 22. 171. 173.202 203; in forest resources. 205; in humanities andsocial sciences, 223: in management, 247; in physicaland mathematical sciences, 254-255; in textiles, 274;professional, in veterinary medicine. 291Degrees, undergraduate: 19-20. 23; in agriculture andlife sciences. 90; in design. 135-136; in education andpsychology, 146; in engineering. 171-172; in forestresources. 205: in humanities and social sciences. 223:in management, 246: in physical and mathematicalsciences, 254; in textiles, 273. 274 275; in veterinarymedicine. 290Design Department. 139-141; courses, 371-373: minor.141Design Foundation. Inc., NCSU School of, 312Design Fundamentals courses. 370 371Design. School of. 135-145Development, University, 312Division of Multidisciplinary Studies. See Multidisciplinary Studies, Division ofDivision of Undergraduate Studies. See UndergraduateStudies, Division ofDrops and adds, schedule changes, 41
E

Economics and Management concentration in NaturalResources Curriculum. 23, 119Economics Department. 251 252; minor, 252: courses.374-376Ecosystem Assessment concentration in Natural Resources curriculum. 23. 212-213Education and Psychology. College of. 146-170Education. General Studies. 150-151Educational Leadership and Program Evaluationcourses, 384Electric Power Research Center. 306

Electrical and Computer Engineering Department.187-190; courses. 377-381Electron microscope facilities, 306 307Eli Whitney Double Degree Program in Textiles andInternational Studies, 228Emergency short term loans. 48Emerging Issues Forum, 300Emeritus Faculty, 565-573Employment Service. Student. 49Encore Center for Lifelong Enrichment. 300Engineering Foundation, Inc., NC. 312Engineering Scholars Program, 172Engineering. College of. 171—203; computing fee. 42:transfer program. 173English Department, 230-232; courses. 386-392: minor,231English for International Students courses, 398 399English Teacher Education option. 151Entomology Department. 110; minor. 111; courses.392-393Environmental Design curriculum. 140Environmental Science minor, 236Evening undergraduate degree programs. 28Expenses, estimated. 42-43
F

Faculty advisers. responsibilities of, 51-52Faculty and other academic personnel, 520-573Fees. See Tuition and FeesFellows Program. See North Carolina State FellowsProgramFilm Studies minor. 231. 236Financial Aid. 46-49First Year Experience. 29, 293Fisheries and Wildlife Sciences Program, 111, 130-131:courses, 410 412. See also Department of ZoologyFolger Institute, 228Food, Animal and Equine Medicine Department, 291Food Science Department. 111 113; courses, 409-410:minor. 113Food Service. 68-69Foreign Languages and Literatures Department, 232-233; courses, 396-397: minor, 233Forest Management minor, 214Forest Resources. College of, 204-222Forestry Department. 207-214; courses, 406 409: cur-ricula for transfer students, 209Forestry Foundation, Inc., NC 312Four-One Program in Textiles. 274 275Fraternities, 50. 72French Language and Literature courses. 399 400French minor. 233French Teacher Education option, 152. 233Freshman admission. 35-39Furniture Manufacturing option in Industrial Engi-neering. 192-193
G

General Administration of The UNC System. 512General education distribution requirements, 78-85Genetics Department. 113: courses. 414 415: minor.113-114Geological Resources Concentration in Natural Re-sources Curriculum, 23. 264 265Geography courses. 414Geology. curriculum, 260-262: minor, 262Geophysics option in Geology. 262-263German Language and Literature courses, 400-401German minor. 233Gerontology, Studies in. See Certificate programs. nondegree
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Grade point average, 55. 86-87Grade reports. 56-57Grading system, 5365Graduate School. 293Graduate students. admission requirements for. 40:housing. 40-50Graduation requirements, 85-87Graduation with honors, 56Grants, 47-48. See also ScholarshipsGraphic Communications. courses, 412-413; minor. 152Graphic Design Department. 141-142: courses, 413-414Greek Language and Literature courses, 415-416Guaranteed Student Loans. 48. See also Robert T. Stat»ford Loan Program
H

Handicapped students, 68-69Health. 69Health Occupations Teacher Education curriculum,152-153Hebrew Language and Literature courses, 401. 482Highlands Biological Station, 307-308Hill Library. D.H.. 302. See also Libraries, UniversityHistorical sketch. NCSU, 513-514History Department. 234-235: courses. 416-423; minor,235History of Art courses, 416History of the University of North Carolina, 513-514Honorary societies: University-wide. 55-56. 71-72: inagriculture and life sciences. 89; in education and psy-chology. 147: in engineering, 187; in forest resources,206: in humanities and social sciences. 233. 234. 240: inphysical and mathematical sciences. 271; in textiles,
Honors and scholars programs: University, 24. 25: inagriculture and life sciences. 89; in education and psy-chology, 147: in engineering. 172—173; in forest re-sources, 205-206; in humanities and social sciences,226. 227-228. 237. 238; in physical and mathematicalsciences. 254; in textiles. 275Honors designation in undergraduate degrees. 56Horticultural Science Department. 114-116; courses.423-425; minor. 116Housing, student. 49-50Human Communication. See Certificate programs. non-degreeHuman Resource Development option in Psychology.166-168Humanities and Social Sciences, College of. 223-245Humanities Foundation, Inc., NCSU, 312

I
Illegal Drugs Policy, 516-518Immunization. required documentation, 40Independent Studies. credit by examination through, 66Industrial Design Department, 142 143: courses. 426427Industrial Engineering Department, 191-193: courses.427 430: minor, 193Information Services, Office of. 312Institute of Statistics. 308Institutional Advancement, 311—312Institutional loans, 48Instructional Telecommunications. 300Insurance. accident and health. 67Insured Student Loan Programs, 48Integrated Manufacturing Systems Engineering Insti-tute. 308Interinstitutional registration, 41International Student Exchange Program, 33-34International programs and activities, 31-35International students. 31-32
576

International Studies. minor, 226; option: agricultureand life sciences. 90Intra-campus transfers. 63. 67Intramural-recreational sports. 76-77Italian Language and Literature courses, 401—402Italian Studies minor. 233
J

Japan Center. See North Carolina Japan CenterJapanese Language and Literature courses, 402403Japanese minor, 233Jefferson Scholars in Agriculture and Life Sciences andthe Humanities, 90. 227Journalism minor. 232
K

King Village. 12.8. See Housing for students withfamilies
L

Laboratory and computer course fees. 43Landscape Architecture Department, 143145; courses,430—432Language Arts and Social Studies Education concentration in Middle Grades Education curriculum, 160-161Latin Language and Literature courses. 432Laundry and Dry Cleaning. 70Law and Political Philosophy concentration, 241Leadership training. 75Learning Resources Library, 303Length of time to graduation. 86Libraries. University, 302-303Lifelong Education students. admission requirementsof. 39Linen Rental Program. 70Linguistics minor, 232, 233loans. 48
M

Management. College of. 246-252Management Development. See Certificate programs,non-degreeMarine and Coastal Resources concentration in NaturalResources curriculum. 23. 265266Marine, Earth. and Atmospheric Sciences Department,258-266: courses, 448-454Marketing Education for Teachers curriculum, 154—155Married student housing. See Housing for students withfamiliesMars Mission Research Center, 308Materials Research Center, 302Materials Science and Engineering Department, 193-195; courses, 442—444; minor, 195Mathematics and Science Education concentration inMiddle Grades Education curriculum, 161-162Mathematics and Science Education Department, 155-159; courses. 384-385Mathematics Department. 266-268; courses. 432437;minor, 268Mathematics Education curriculum. 156-157. 162-163McKimmon Center for Extension and Continuing Edu-cation, Jane S.. 301Mechanical and Aerospace Engineering Department,196498: courses. 437—442Media. student, 72Medical Technology curriculum, 116, 129-130Merit Awards Program for entering freshmen, 25'26



Meteorology, curriculum. 263—264: courses, 452 454;minor, 264Microbiology Department. 116 117: minor, 117 118:courses. 445Microbiology, Pathology, and Parasitology Department.292Microelectronics Center of North Carolina, 308 309Middle Grades Education curricula, 160—164Military Education and Training. 294 297Military personnel. effect on residence status, 44-45Military Science Department (Army ROTC), 294 295:courses. 454 455Minority Presence Grants. 47Minors, academic, 18, 87. See also specific departmentsMission of NCSU. 515 516Multidisciplinary Studies, DiviSion of. 235 237: courses.446-448Music Department. 282: courses. 455 456Musical organizations, 73
N

NC, 4-H Development Fund, Inc., NO, 312N.C. Student Incentive Grant, 47N.C.S. Pipes and Drums. 73National Direct Student Loans. See Perkins LoansNational Student Exchange Program, 30 31Natural Resources curricula: 22 23; in agriculture andlife sciences, 118 119; in forest resources, 211-213: inphysical and mathematical sciences. 264-266Naval Science(Naval ROTC), 296 297; courses. 458 459Need based scholarships for freshmen and continuingstudents, 47Non-degree certificate programs, 28Nondiscrimination Policy. 8North Carolina Japan Center, 309North Carolina State Fellows Program, 31North Carolina State University Education Foundation.Inc., 312North Carolina State University Foundation, Inc., 312North Carolina State University Humanities Founda-tion, Inc., 312North Carolina State University Parents’ Association.312North Carolina State University School of DesignFoundation, Inc., 312Nuclear Engineering Department, 199-200: courses,456-458Nuclear Laboratory. Triangle Universities, 311Nuclear Services Division, 309Nutrition. concentration, 107: courses, 459 460: minor,107
O

Oceanography. See Marine. Earth, and AtmosphericSciences DepartmentOccupational Education courses, 393-396Off—campus housing. 50Operations Research courses, 460Orientation, 40Out of state students, 37
P

Parents' Association, NCSU. 312Parks. Recreation and Tourism Management Department, 214 216: minor, 216: courses, 470—472Peer Mentor Program, 29 30Pell Grants, 47Perkins Loans (formerly National Direct StudentLoans), 48

Pershing Rifles. 75Pesticide Residue Research Laboratory, 310Philosophy and Religion Department, 237 239: philosophy courses, 465 467: Philosophy minor, 239: religion courses, 482 483; Religious Studies minor, 239Philosophy of Law concentration in Philosophy. 238Physical and Mathematical Sciences, Foundation, Inc..N.C.. 312Physical and Mathematical Sciences. College of. 253 272Physical Education Department, 239 240; courses, 461465: minor, (Coaching Emphasis), 240Physics Department, 269 270; courses, 479-482 minor.270Physiology courses. 467Phytotron. Sec Southeastern Plant Environment Laboratory PhytotronPlant Disease and Insect Clinic, 310Plant Pathology Department. 120; courses. 469Policy and Administration concentration in NaturalResources Curriculum, 23. 213Political Science and Public Administration Department, 240 241: political sCience courses, 472 476Political Science minor, 241: public administrationcourses, 460-461Polymer Chemistry concentration in Textile Chemistry.286 287Portuguese Language and Literature courses. 403Post Baccalaureate (PBS). classification as, 52 53, 299Poultry Seience Department, 120 122: courses, 468-469Precision Engineering Center. 310Pre Law Program. 17, 226 227Pre Medical Sciences, 17 18, 122. 254Pre Professional Programs, 1718, 123Pre Veterinary Program, 18. 123; course requirements
Probation, academic, 59Professional Writing. See Certificate programs. nondegreePsychology Department, 164 168: courses 476 479;minor, 166Psychology: Human Resource Development option,166 168Public Administration, See Political Seience and PublicAdministration DepartmentPulp and Paper Foundation, Inc., 312Pulp and Paper Science and Technology curriculum.217-220: minor 218 220

R
Ranger Challenge Team. 75Readmission of former or suspended degree students,60 63Refund Policy: residence hall. 50: tUition, 43 44Registration, 40-41Relations, University, 312Religion courses. Sn Philosophy and Religion DepartmentReligious Studies, concentration and minor in Su Philosophy and Religion DepartmentRepeating courses, 64-65Reproductive Physiology Research Laboratory, 310ReqUired fees, 43Research and Development in Mathematics and ScienceEducation. Center for, 305Research centers and facilities, 304-311Research, Outreach, and Extension. Office of, 298 302Research Triangle, 304ReSidence halls 49-50Res1dence requirements for graduation. 87Residence status for tuition purposes 44 46Royal SoCiety of Arts. London, Silver Design Medal 276Russian Language and Literature courses, 403-404

577



Russian Studies minor, 233
S

SAT. See Scholastic Aptitude TestSchedule changes—Drops and Adds. 41Scholars and honors programs. See Honors and scholarsprogramsScholarships: University, 25-26; need-based, 47: in agri-culture and life sciences, 90; in education and psychol-ogy, 147; in engineering. 187-188, 199; in forest re-sources. 206. 208. 217, 220: in humanities and socialsciences, 226, 238, 242; in management, 246; in physi-cal and mathematical sciences, 267, 271; in textiles,274, 276, 278Scholars Program. University. See University ScholarsProgramScholastic Aptitude Test (SAT). 37Science Education curriculum, 157-159, 163-164Science, Technology. and Society minor, 237Sea Grant College Program, 301Servicemen's Opportunity Colleges. 39Social Studies Teacher Education curriculum, 168;option in History. 234-235; option in Political Scienceand Public Administration, 241; option in Sociology,245Social Work Program, 241—243: courses. 491-492: minor,242Sociology and Anthropology Department, 124-125, 244-245; anthropology courses. 333-334: sociology courses,483-487: Applied Sociology minor, 125: Sociologyminor, 245Soil and Water Resource Systems concentration in Nat-ural Resources curriculum, 23, 89, 119Soil Resources concentration in Natural Resources cur-riculum, 23, 89Soil Science Department, 125-126: courses, 487-489;minor, 126Sororities. 50. 72Sound and Vibration, Center for, 305-306Southeastern Plant Environment Laboratory—Phytotron. 311Spanish Language and Literature courses, 404 405Spanish minor. 233Spanish Teacher Education curriculum, 168; option.233Special academic programs, 27-31Statistics Department, 270-272: courses, 489-491:minor, 272Statistics, Institute of. 308Stewart Theatre, 74Student activities. 71-77Student Center. University, 73-74Student Government, 71Student housing, 49-50Student media, 72Student services, 67-71Students Supply Stores. See Bookstores, NCSUStudy, travel, and short term employmentabroad. 33-35Summer Institute in English for Speakers of OtherLanguages, 32Summer Sessions, 299Summer study abroad programs, 34-35Supplemental Educational Opportunity Grants, 47Supplemental Instruction, 29. See also UndergraduateStudies Tutorial CenterSuspension policies, academic, 57-59Swahili (Kiswahili) Language and Literature courses,403
T

Teacher Education option in English, 231
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Teaching, research, and extension faculty and otheracademic personnel. 520-564Technical Education Program, 153-154Technology Education Program, 169-170; courses, 498-499; minor, 170Test of English as a Foreign Language (TOEFL), 31Textile and Apparel Management Department, 277-282: courses, 494-496Textile Chemistry, curricula, 284-287; minor, 288:courses, 496-498Textile Design concentration in Textiles, 278-279Textile Engineering, curriculum, 201-203; courses, 498Textile Engineering, Chemistry, and Science Depart-ment, 283-289Textile Foundation, Inc., N.C., 312Textile Management concentration in Textile and Ap-parel Management, 281-282Textile Materials Science courses, 499-500Textile Scholars-In—Residence Program, 275Textile Science courses, 501Textile Technology concentration in Textiles, 279—280;courses, 501-502Textiles, College of, 273-289Textiles. See Certificate programs. non-degreeTheatre minor, 229Theatre, Stewart, 74: Thompson, 74. See also ArtsStudies Program: Communication DepartmentTobacco Foundation, Inc., N.C., 312TOEFL (Test of English as a Foreign Language). 31Toxicology Department. 127; courses. 500-501Trainer Development. See Certificate programs, non-degreeTranscripts of academic record. 87Transfer credit, 63Transfer students, admission requirements, 38: effect onresidence status, 46; residence requirements for graduation. 87Transportation, 71Triangle Universities Nuclear Laboratory, 311Tuition and fees, 41—46Tutoring. See Undergraduate Studies Tutorial CenterTwo degrees. 87; in engineering, 172; in forestry, 209,220; in humanities and social sciences, 228; in textiles,228
U

Unclassified students, 52; admission requirements for,38Undergraduate degrees and degree options. See De-grees, undergraduateUndergraduate minors. 18. See also specific depart-mentsUndergraduate Studies (UGS), classification as, 52-53,
Undergraduate Studies, Division of, 293Undergraduate Studies Tutorial Center, 29University Computing, 303University Development, 312University Libraries. 302-303University of North Carolina, The, 510University Relations, 312University Scholars Program, 24-25, in agriculture andlife sciences, 89: in education and psychology. 147: inengineering, 172; in forest resources, 205; in humani-ties and social sciences, 226; in physical and mathe-matical sciences, 254; in textiles. 275University Transition Program. 27, 293University Undesignated Program, 27. 293Urban Affairs and Community Development. Centerfor, 300-301



V
Valedictorian, salutatorian, and highest rankingscholar in a college, 56Veterinary Medical Foundation, Inc.. N.C., 312Veterinary Medicine, Pre Professional Program. 123Veterinary Medicine, College 012290292Visas and passports, for US. students. 33; for international students, 31Visual Arts Programs/Center. 74 75

W
Water Resources Research Institute, 301Withdrawal from the University. 5960

Women’s Studies minor. 237Wood and Paper Science Department, 216-217: courses,503—505Wood Products. 220 222: minor, 222Work Study Program, College, 48Writing and Editing option in English, 231Writing, Professional. See Certificate programs, nondegree
Z

Zoology Department, 127 131; minor 129: courses,505609
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