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PURPOSE

This catalog provides information about the graduate programs of Texas A&M
University to students, prospective students, faculty and staff of the University. Included
is information concerning requirements for admission to graduate studies at the Univer-
sity, services available to students, graduate course offerings and listings of the
administrative officers and the graduate faculty.

While every effort has been made to make this catalog as complete and accurate as
possible, it should be noted that changes in requirements, deadlines, fees and courses
listed in this catalog may occur at any time.

This catalog was prepared in advance of its effective date. Consequently, course
descriptions may vary somewhat from actual course content because of advancements
in the discipline, interests of individual professors or decisions to change the scope of a
course. Thus, the descriptions that follow are not provided in the nature of a contractual
obligation. The University reserves the right to alter or change any statement contained
herein without prior notice. '

ADMISSION STATEMENT

Texas A&M University has a strong institutional commitmentto the principle of diversity
in all areas. In that spirit, admission to Texas A&M University and any of its sponsored
programs is open to all qualified individuals.

CORRESPONDENCE

Requests for information or inquiries concerning the following items should be
addressed as indicated:

Information about graduate programs: = GMAT test dates and locations:

(Academic Department) Graduate Managment Admissions Test
Texas A&M University Educational Testing Service
College Station, Texas 77843 Box 966-R .

Princeton, New Jersey 08541-6200
Applications forms and admission

Information: TOEFL test dates and locations:
Office of Admissions and Records Educational Testing Service
Texas A&M University Princeton, New Jersey 08541-6151
College Station, Texas 77843-0100 USA

Information about required tests and GRE test dates and locations:
locations: Graduate Record Examinations
Measurement and Research Services Educational Testing Service
Texas A&M University Box 955-R

College Station, Texas 77843-4239 Princeton, New Jersey 08541-6200
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TEXAS A&M UNIVERSITY
1991-92 ACADEMIC CALENDAR

*Summer Session 1991

May 31 Friday. Open registration and drop/add for first term and 10-week semester by
telephone and by terminal.

June 3 Monday. First day of first term and 10-week semester classes.

June 6 Thursday. Last day for enrolling in the University for the first term and the 10-

week semester and for adding new courses.
Last day for dropping courses with no record for the first term and 10-week

semester.

June 10-14 Monday-Friday. Touch-tone telephone registration for second term by classifi-
cation.

June 13 Thursday. Lastday for undergraduate students to drop courses with no penalty
for the first term (Q-drop).

June 14 Friday. Last day to apply for degrees to be awarded in August for students
completing degree requirements in the first term.

June 21 Friday. Last day for graduate students to drop courses with no penalty for the
first term (Q-drop).

June 26 Wednesday. Last day for undergraduate students to drop courses with no
penalty for the 10-week semester (Q-drop).

July 4 Thursday. Independence Day holiday.

July 5 Friday. Open registration and drop/add for second term.
Last day of first term classes.

July 8 Monday. First term final examinations. No 10-week semester classes.

July 9 Tuesday. First day of second term classes.

July 12 Friday. First term final grades due in Registrar’s Office, 10 a.m.
Last day for enrolling in the University for the second term and for adding new
courses. '

Last day to drop courses with no record for the second term.
Last day to apply for all degrees to be awarded in August for students
completing degree requirements in the second term or 10-week semester.

July 19 Friday. Last day for undergraduate students to drop courses with no penalty for
the second term (Q-drop).

July 22 Monday. Last day for graduate students to drop courses with no penalty for the
10-week semester (Q-drop).

July 29 Monday. Last day for graduate students to drop courses with no penaity for the
second term (Q-drop).

August 9 Friday. Last day of second term and 10-week semester classes.

August 12 Monday. Beginning of final examinations for the second term and 10-week
semester.

August 13 “Tuesday. Second term and 10-week semester final examinations continue.

August 15 Thursday. Grades for degree candidates due from departments 5 p.m., Room

: 112 Heaton Hall.

August 16 Friday. Commencement, 7:30 p.m.

August 17 Saturday. Commencement and Commissioning, 9 a.m.

August 19 Monday. Final grades forsecond term and 10-week semester due in Registrar’s
Office, 10 am.

*These dates are subject to change.



August 28 - 30
September 2
September 2 - 6
September 6

September 17
September 20
October 4

October 21
November 8

November 4 - 25

November 28 - 29
‘December 11

December 12

December 13,
16-18
December 20

December 21
December 23

January 20 - 21
January 22
January 22 - 28
January 28

February 6
February 14
February 25

March 13
March 16-20
April 6 - 10
April 7

April 13-May 4
May 6

May 7

May 8, 11 -13

May 15
May 16

May 18

*Fall Semester 1991

Wednesday-Friday. Open registration and drop/add for all students.
Monday. First day of fall semester classes.
Monday-Friday. Late registration and drop/add for all students.

. Friday. Lastday forenrolling in the University for the fall semester and foradding

new courses.

Tuesday. Last day for dropping courses with no record.

Friday. Last day to apply for all degrees to be awarded in December.

Friday. Last day for undergraduate students to drop courses with no penalty
(Q-drop).

Monday. Midsemester grades due in Registrar's Office, 10 a.m.

Friday. Last day for graduate students to drop courses with no penalty
(Q-drop).

Monday - Monday. Preregistration for 1992 spring semester by classification.
Thursday-Friday. Thanksgiving holiday.

Wednesday. Last day of fall semester classes.

Thursday. Reading day, no classes or examinations. Last day to withdraw
officially from the University.

Friday, Monday-Wednesday. Fall semester final examinations for all students.

Friday. Commissioning, 10 a.m.

Commencement, 2 p.m. and 7:30 p.m.

Saturday. Commencement, 9 a.m.

Monday. Final grades for all students due in Registrar's Office, 10 a.m.

*Spring Semester 1992

Monday - Tuesday. Terminal registration for all new students.

Wednesday. First day of spring semester classes.

Wednesday - Tuesday. Late registration and drop/add for all students.
Tuesday. Lastday for enrolling in the University for the spring semester and for
adding new courses.

Thursday. Last day for dropping courses with no record.

Friday. Lastday to apply for all degrees to be awarded in May.

Tuesday. Last day for undergraduate students to drop courses with no
penalty (Q-drop).

Friday. Midsemester grades due in Registrar's Office, 10 a.m.
Monday-Friday. Spring break.

Monday-Friday. Preregistration for the 1992 summer session by classification.
Tuesday. Last day for graduate students to drop courses with no penalty
(Q-drop).

Monday-Monday. Preregistration for the 1992 fall semester by classification.
Wednesday. Last day of spring semester classes.

Thursday. Reading day, no classes or examinations.

Last day to withdraw officially from the University.

Friday, Monday-Wednesday. Spring semester final examinations for all
students.

Friday. Commencement, 2 p.m. and 7:30 p.m.

Saturday. Commencement, 9 a.m. Commissioning, 1:30 p.m. and Final
Review, 3:15 p.m.

Monday. Final grades for all students due in Registrar’s Office, 10 a.m.

*These dates are subject to change.
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May 29

June 1
June 4

June 11
June 12
June 19
June 24
July 2
July 3
July 6

July 7
July 10

July 17
July 20
July 27

August 7
August 10

August 11
August 13

August 14
August 15
August 17

*Summer Session 1992

Friday. Open registration and drop/add for first term and 10-week semester by
telephone and by terminal.

Monday. First day of first term and 10-week semester classes.

Thursday. Last day for enrolling in the University for the first term and the
10-week semester and for adding new courses.

Last day for dropping courses with no record for the first term and 10-week
semester. ‘ :
Thursday. Last day for undergraduate students to drop courses with no penalty
for the first term (Q-drop).

Friday. Last day to apply for degrees to be awarded in August for students
completing degree requirements in the first term.

Friday. Last day for graduate students to drop courses with no penalty for the
first term (Q-drop).

Wednesday. Last day for undergraduate students to drop courses with no
penalty for the 10-week semester (Q-drop).

Thursday. Open registration and drop/add for second term.

Last day of first term classes.

Friday. Independence Day holiday.

Monday. First term final examinations. No 10-week semester classes.
Tuesday. First day of second term classes.

Friday. First term final grades due in Registrar's Office, 10 a.m. .

Last day for enrolling in the University for the second term and for adding
new courses.

Last day to drop courses with no record for the second term.

Last day to apply for all degrees to be awarded in August for students
completing degree requirements in the second term or 10-week semester.
Friday. Lastday for undergraduate students to drop courses with no penalty for
the second term (Q-drop).

Monday. Last day for graduate students to drop courses with no penalty for the
10-week semester (Q-drop).

Monday. Lastday for graduate students to drop courses with no penalty for the
second term (Q-drop).

Friday. Last day of second term and 10-week semester classes.

Monday. Beginning of final examinations for the second term and 10-week
semester.

Tuesday. Second term and 10-week semester final examinations continue.
Thursday. Grades for degree candidates due from departments, 12 noon,
Room 112 Heaton Hall.

Friday. Commencement, 7:30 p.m.

Saturday. Commencement and Commissioning, 9 a.m.

Monday. Final grades for second term and 10-week semesterduein Registrar’s
Office, 10 a.m.

*These dates are subject to change.
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ACCREDITATION

Texas A&M University is accredited by the Commission on Colleges of the Southern
Association of Colleges and Schools to award degrees at the bachelors’, masters’,
doctoral and professional levels. The curriculum in architecture is accredited by the
National Architectural Accrediting Board; the curriculum in urban and regional planning
is accredited by the Planning Accreditation Board; the curriculum in landscape architec-
ture is accredited by the American Society of Landscape Architects and the curriculum
in building constructionis accredited by the American Council for Construction Education.
The clinical psychology program in the Department of Psychology is accredited by the
American Psychological Association. The counseling psychology and school psychology
programs in the Department of Educational Psychology are accredited by the American
Psychological Association. The veterinary medicine degree program is accredited by the
American Veterinary Medical Association Council on Education. The medical education
degree program is fully accredited by the Liaison Committee on Medical Education. The
curriculum in forestry is accredited by the Society of American Foresters, the curriculum
in range science is accredited by the Society for Range Management and the food
science option in food science and technology and the curriculum in scientific nutrition are
certified by the American Dietetic Association. Within the Colleges of Engineering and of
Agriculture, the undergraduate programs in aerospace, agricultural, bioengineering,
chemical, civil, electrical, industrial, mechanical, nuclear, ocean, petroleum and radiologi-
cal health engineering are accredited by the Engineering Accreditation Commission of
the Accreditation Board for Engineering and Technology (ABET). The engineering
technology program is accredited by the Technology Accreditation Commission of ABET.
Both the baccalaureate and the master’s curricula in the College of Business Administra-
tion are accredited by the American Assembly of Collegiate Schools of Business. Other
accrediting agencies which have approved programs offered at the University are the
American Chemical Society, the American Society of Agricultural Engineers, the Institute
of Food Technologists and the Accrediting Council on Education in Journalism and Mass
Communication. Programs in teacher education and degrees conferred by Texas A&M
University are approved by the Texas Education Agency for certification and salary

-qualification purposes and are fully accredited by the National Council for Accreditation
of Teacher Education.

UNIVERSITY STATEMENT ON
HARASSMENT AND DISCRIMINATION

Texas A&M University is committed to providing an educational and work climate that
is conducive to the personal and professional development of each individual. To fulfill its
multiple missions as an institution of higher learning, Texas A&M University encourages
aclimate that values and nurtures collegiality, diversity, pluralism and the uniqueness of
the individual within our State, nation and world. The University also strives to protect ihe
rights and privileges and to enhance the self-esteem of all its members. Faculty, staff and
students should be aware that any form of harassment and any form of illegal discrimi-
nation against any individual is inconsistent with the values and ideals of the University
community.

Individuals who believe they have experienced harassment or illegal discrimination
are encouraged to contact the appropriate offices within their respective unit. Students
should contact the Office of Student Affairs at 409/845-3111, faculty members should
contact the Office of the Dean of Faculties and Associate Provost at 409/845-4016, and
staft should contact the Human Resources Department at 409/845-4141,
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OFFICE OF
GRADUATE STUDIES

STATEMENT OF PURPOSE

Texas A&M University is a public institution dedicated to the development and
dissemination of knowledge in many and diversified academic and professional fields.
The University is committed to assist students in their search for knowledge, to help them
understand themselves and their cultural and physical environments, and to develop in
them the wisdom and skills needed to assume responsibility in a democratic society. The
University assumes as its historic trust the maintenance and enhancement of an
intellectual environment that encourages the development and expansion of the human
mind and spirit. While continuing to fulfill its mission as a Land-Grant/Sea-Grant/Space-
Grant institution, the University is evolving and expanding its role to meet the changing
needs of state, national, and international communities. The University aspires to
preeminence in teaching, research, and service. In keeping with this statement of
purpose of the University, the Office of Graduate Studies: serves as advocate for
graduate education within and outside of the University; establishes procedures to
guarantee that the educational experience at the graduate level is of the highest quality;
fosters and facilitates interdisciplinary/intercollegiate graduate programs and research
activities; and strives to maintain and enhance an environment conducive to creative
scholarship and scientific inquiry.

GENERAL INFORMATION

In 1888, twelve years after the opening of the Agricultural and Mechanical College
of Texas, the faculty initiated programs of instruction at the graduate level. In 1890, two
master of science degrees were conferred without any indication of the specialization of
the recipients. Initially, the Agricultural and Mechanical College of Texas emphasized
graduate programs in agriculture and engineering which were administered by a faculty
committee for graduate studies. In 1898, a single master of science degree in horticulture
was awarded, followed by a scattering of master of science degrees in agriculture over
the nexttwenty-two years. The acceleration in the awarding of master of science degrees
after 1920, however, prompted the Agricultural and Mechanical College of Texas to
establish the Graduate School in 1924, with the dean of the college serving as graduate
dean. With the name change to Texas A&M University in 1963, the Graduate School was
designated the Graduate College. It was renamedthe Office of Graduate Studies in 1987,
and is administered by the Director reporting to the Associate Provost for Research and
Graduate Studies. :

In 1936, the Board of Directors of the Agricultural and Mechanical College of Texas
approved “certain programs of study and research leading to the doctorate.” In the same
year the Academic Council of the Agricultural and Mechanical College of Texas
delineated qualifications required of the faculty for participation in graduate instruction,
thereby establishing the graduate faculty. The first Ph.D. degree was awarded in 1940.
In the 1960's the Board of Regents envisioned a broader role for graduate studies and
implemented changes that resulted in programs of graduate instruction in all of the
academic colleges throughout the University.
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GRADUATE PROGRAMS

Texas A&M University now offers eleven different master's degrees and four
different doctoral degrees. The majors and options available atthe master's and doctoral

levels are listed below.

Degrees

Master of Agriculture (M.Agr.)

Master of Architecture (M.Arch.)

Master of Arts (M.A.)

Master of Business Administration (M.B.A.)
Master of Computer Science (M.C.S.)
Master of Education (M.Ed.)

Master of Engineering (M.Eng.)

Master of Landscape Architecture (M.L.A.)

Master of Public Administration (M.P.A.)
Master of Science (M.S.)

Master of Urban Planning (M.U.P.)
Doctor of Education (Ed.D.)

Doctor of Engineering (D.Eng.)

Doctor of Environmental Design (D.E.D.)
Doctor of Philosophy (Ph.D.)

GRADUATE DEGREE OFFERINGS

BY COLLEGE

College of Agriculture and Life Sciences
Agricultural Chemistry............. M.Agr.
Agricultural Development .......... M.Agr.
Agricultural Economics ............ M.Agr. M.S. Ph.D.
Agricultural Education............. M.Ed. M.S. " EdD. Ph.D.
Agricultural Engineering ........... M.Eng. M.S. Ph.D.
Agronomy ........cciiiniiiinen., M.Agr. M.S. Ph.D.
Animal Breeding ................. M.S. Ph.D.
Animal Science .................. M.Agr. MS. Ph.D.
Biochemistry . ................... M.S. Ph.D.
Biophysics . .. .....cviiiiii. M.S.
Dairy Science ................... M.Agr. M.S.
Economic Entomology ............ M.Agr.
Entomology . .....covvvviinnnn... M.S. Ph.D.
Fisheries Science ................ M.Agr.
Floriculture ......... Chd e ey M.Agr. MS.
Food Science and Technology . ..... M.Agr. MS. Ph.D.
Forestry e oo viveanvivissscnaans M.S. Ph.D.
Ganetics. . « . v vavivvivivesaniaa. M.S. Ph.D.
Horticulture .. ..............c.u M.Agr. M.S. Ph.D.
Land Economics and Real Estate. ... M.Agr.
Mechanized Agriculture ........... M.Agr.
Natural Resources Development . ... M.Agr.
Nutrition. . ...t M.S. Ph.D.
Physiology of Reproduction ........ M.S. Ph.D.
PlantBreeding................... M.S. Ph.D.
Plant Pathology.................. M.S. Ph.D.
Plant Physiology ................. M.S. Ph.D.
Plant Protection. ................. M.Agr.
Plant Sciences .................. M.Agr.
Poultry Science . ................. M.Agr. M.S. Ph.D.
Range Science ............c..... M.Agr. M.S. Ph.D.
Recreation and Resources »
Development............c.cvuvns M.Agr. Ph.D.

Rural Sociology . .......ccivviiantn M.Agr.
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SoilScience .................... M.S. Ph.D.

Toxicology . .......cceviiveinnnnn, M.S. Ph.D.

Wildlife Science.................. M.Agr.

Wildlife and Fisheries Sciences ..... M.S. Ph.D.
College of Architecture

Architecture. . ................... M.Arch. Ph.D.

Construction Management ......... M.S

Land Development ............... M.S

Landscape Architecture ........... M.LA. D.E.D.

Urban and Regional Planning. ...... M.U.P.

Urban and Regional Science ....... Ph.D.
College of Business Administration and Graduate School of Business

Accounting ..................... M.S. Ph.D.

Business Administration ........... M.B.A.

Business Analysis . ............... Ph.D.

Management Information Systems . . . M.S

Finance........................ M.S Ph.D.

Management.................... M.S Ph.D.

Marketing .............. e M.S Ph.D.
College of Education

Adult and Extension Education. . .... M.Ed. M.S. Ed.D. Ph.D.

Counseling Psychology............ Ph.D.

Curriculum and Instruction ......... -M.Ed. M.S. Ed.D. Ph.D.

Educational Administration ......... M.Ed. M.S. Ed.D. Ph.D.

Educational Psychology ........... M.Ed. M.S. Ph.D.

Educational Technology ........... M.Ed.

Health Education................. M.Ed. M.S. Ph.D.

Industrial Education. . ............. M.Ed M.S. Ed.D. Ph.D.

Kinesiology ...........cccovunnn. M.S.

Physical Education ............... M.Ed. Ed.D. Ph.D.

School Psychology ............... Ph.D.

Vocational Education ............. M.Ed. Ed.D. Ph.D.
College of Engineering

Aerospace Engineering............ M.Eng. MS. Ph.D.

Agricultural Engineering ........... M.Eng. MS. Ph.D.

Bioengineering .................. M.Eng. MS. Ph.D.

Chemical Engineering............. M.Eng. MS. Ph.D.

Civit Engineering . ................ M.Eng. M. Ph.D.

Computer Science................ M.CS. MsS. Ph.D.

Electrical Engineering . ............ M.Eng. MsS. Ph.D.

Engineering...........c.coviinn M.Eng. D.Eng.

Food Science and Technology ...... M.S. Ph.D.

Health Physics .................. M.S.

Industrial Engineering ........... ..MEng. MS. Ph.D.

Industrial Hygiene . ............... M.S.

Interdisciplinary Engineering........ M.S. Ph.D.

Mechanical Engineering ........... M.Eng. MS. Ph.D.

Nuclear Engineering .............. M.Eng. MsS. Ph.D.

Ocean Engineering . .............. M.Eng. M.S. Ph.D.

Petroleum Engineering ............ M.Eng. MS. Ph.D.

Safety Engineering ............... M.S.

ToXicology .. ovvvv i iiiiinieennnn M.S. Ph.D.

15
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College of Geosclences
Geography .........c.cvvvvien... M.S. Ph.D.
Geology.......covvviiiinninnn.. M.S. Ph.D.
Geophysics ... cvevenennnnnnn.., M.S. Ph.D.
Meteorology .................... M.S. Ph.D.
Oceanography................... M.S. Ph.D.
Toxicology . ..........oovuinnn. M.S. Ph.D.
College of Liberal Arts
Anthropology . .......ccovvven... M.A. Ph.D.
CONOMICS. .. cvvvivenennnnnnnn. M.S. Ph.D.
English ... ...t M.A. Ph.D.
History..............cooiun... M.A. Ph.D.
Modern Languages............... M.A.
Nutrition. .. ..................... M.S. Ph.D.
Philosophy...................... M.A.
Political Science ................. M.A. Ph.D.
Psychology ...........ccovue.... M.S. Ph.D.
Public Administration.............. M.P.A.
Sociology. :...ceviiiiiiiii. .. M.S. Ph.D.
Speech Communication ........... M.A.
Toxicology . .o vvvvvviiinnnn.. M.S. Ph.D.
College of Medicine
Genetics .............il.L. M.S. Ph.D.
Medical Sciences ................ M.S. Ph.D.
Nutrition. . ...................... M.S. Ph.D.
Toxicology .. ..oovvivvnnnnn.. M.S. Ph.D.
College of Sclence
Biology ................ e M.S Ph.D.
Botany..............ooiilll L M.S Ph.D.
Chemistry .............ccoutt M.S Ph.D.
Genetics ..............ouin... M.S Ph.D.
Mathematics .................... M.S Ph.D.
Microbiology .................... M.S Ph.D.
Physics ......ccoovvveiiiiin... M.S, Ph.D.
Plant Physiology ................. M.S Ph.D.
Statistics ............ooiiiLL, M.S Ph.D.
Toxicology . ...ovvvvvnnnnnn.. M.S Ph.D.
20010gY . it i M.S Ph.D.
College of Veterinary Medicine
Epidemiology.................... M.S.
Food Science and Technology ...... M.S. Ph.D.
Genetics ................cou.... M.S. Ph.D.
Laboratory Animal Medicine . ....... M.S. _
Toxicology . ...oovvviivnnnnnn... M.S. Ph.D.
Veterinary Anatomy............... M.S. Ph.D.
Veterinary Medical Sciences. . .... .. M.S. Ph.D.
Veterinary Medicine and Surgery . ... M.S.
Veterinary Microbiology ........... M.S. Ph.D.
Veterinary Parasitology . ........... M.S.
Veterinary Pathology.............. M.S. Ph.D.
Veterinary Physiology ............. M.S. Ph.D.
Veterinary Public Health . .. ........ M.S. Ph.D.
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OBJECTIVES OF GRADUATE STUDIES

Graduate students at Texas A&M University are admitted for graduate study in a
department to pursue one of the programs listed onthe preceding pages. Such programs
are usually accessible by admission into a single department. In some cases, an
intercollegiate faculty oversees the programs allowing access through several depart-
ments. Each department has one or more graduate advisors who can provide information
abdut specific programs within that department.

A student’s program of graduate study usually consists of a combination of course
work, independent study, and scholarly research resulting in a report, record of study,
master’s thesis, or doctoral dissertation. In some programs, students may be required to
participate in internship or other professional activity to satisfy particular degree require-
ments. Some departments require students' participation in teaching as part of their
degree programs.

The overall objective of graduate study is to provide students with the intellectual
depth and breadth, and appropriate training necessary to pursue productive careers in
the professions and in various fields of teaching and research and in other ways make
a larger contribution to society than would be otherwise possible.

ADMINISTRATION OF GRADUATE STUDIES

The graduate faculty consists of the President, the Provost and Vice President for
Academic Affairs, the Associate Provosts, the Director of the Office of Graduate Studies,
the Deans of all colleges, selected Directors, and a properly qualified academic group
appointed by the Office of Graduate Studies. Members of the graduate faculty participate
in the graduate degree programs of the University by serving on student advisory
committees and teaching graduate courses. Individuals who are not members of the
graduate faculty of Texas A&M University may not teach graduate courses or serve on
g.tuc(!jent advisory committees unless special approval is granted by the Office of Graduate

tudies.

The Graduate Council serves as an advisory group to the Director of Graduate
Studies. It makes recommendations to the Director and on major policy matters, to the
Faculty Senate. The Graduate Council concerns itself with the development of graduate
programs within the University and with the maintenance of standards of excellence in
all graduate instruction and graduate activities. Each college has a committee on
graduate instruction with the responsibility for making recommendations concerning
graduate course offerings, general policies on graduate instruction, and for other matters
pertaining to graduate studies in that college. The chair of each committee on graduate
instruction is a member of the Graduate Council.

The Graduate Operations Committee serves as an advisory body to the Associate
Provost for Research and Graduate Studies. It focuses primarily on operations and
procedures regarding administration of graduate education throughout the University.
The Graduate Operations Committee works very closely with the Graduate Council to
coordinate all curriculum and policy issues. It also works closely with the Academic
Operations Committee, and the Academic Program Council to consider recommenda-
tions concerning operations and procedures. Each academic college is represented on
the Graduate Operations Committee by the associate dean (or other named individual)
responsible for graduate studies in that college.

The Graduate Student Council is an advisory body to the Associate Provost for
Research and Graduate Studies and is composed of graduate student representatives
to the Student Government of the University. It also serves, through the Office of
Graduate Studies, as a communication link between graduate students and the Univer-
sity administration.
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INTERCOLLEGIATE FACULTY

Texas A&M University has established the concept of an intercollegiate faculty with
expressed goals of a) fostering development and communication in disciplinary fields
represented by faculty members in different departments and colleges, b) utilizing facuity
expertise in specific areas to strengthen emerging disciplinary programs and c) oversee-
ing the academic administration of graduate degree programs in a particular discipline.

In order to have access to an intercollegiate faculty's degree programs, a graduate
student must be admittedto that program and a member of that faculty must serve as chair
of the student's advisory committee.

Intercollegiate faculties have been formed in food science and technology, genetics,
nutrition, plant physiology and toxicology. ‘

COOPERATIVE GRADUATE PROGRAMS

Texas A&M University has executed a Memoranda of Agreement establishing
cooperative graduate programs with the following universities: Baylor College of Medi-
cine, Lamar University, Sam Houston State University, Stephen F. Austin State Univer-
sity, Southwest Texas State University, Tarleton State University, and Texas A&l
University. Details concerning the cooperative graduate programs are available from the
graduate offices of the institutions involved.

Texas A&M University and The University of Texas System also have entered into
an agreement relating to cooperative use of courses and facilities in graduate education.
See saction on “Texas A&M University — Baylor College of Medicine, The University of
Texas System, and Study Abroad” in the course description section. :

STUDENT RESPONSIBILITY

It is the responsibility of each student to:
1. Know specific degree requirements as set down by the Office of Graduate
Studies or the student's department;

2. Enrollin the appropriate course work to complete the degree plan; and

3. Maintain the appropriate standards to continue in graduate studies.

Information about general degree requirements is available in this catalog. Specific
degree requirements and procedural guidelines are available from the departmental
graduate advisor.

GRADUATE ADVISORS

A graduate student entering the University for the first time is required to consult with
a graduate advisor in his or her department. Departmental graduate advisors are
available for consultation several days prior to registration.

PETITIONS

Exceptions to published rules may be requested by proper petition to the Office of
Graduate Studies. Each petition will be considered on its own merit by the director of the
Office of Graduate Studies. Signatures of all members of the graduate student's advisory
committee, if appointed, are required on a petition. Furthermore, the signature of the
department head, or his or her designes, is required on all petitions, except that petitions
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from graduate students working on a degree supervised by a Faculty Senate-approved
intercollegiate faculty require the signature of the faculty chair, in addition to that of the
department head.

DEGREE PLAN

A graduate student must file a degree plan which includes those courses to be
applied toward a particular degree. Changes in the approved degree plan may be made
by petition to the Office of Graduate Studies.

Lower division undergraduate course work (100 and 200 level) may not be used for
credit toward a graduate degree. Course work may not be used to satisfy requirements
for more than one degree. Additional course work may be added to the approved degree
plan by the student’s advisory committee. Specific details are indicated under the
description of requirements for each degree program.

LETTER OF INTENT

Every student completing a graduate degree who continues to enroll in pursuit of
another degree must have a letter of intent, approved by the appropriate department
head, on file with the Office of Graduate Studies. This letter should be on file the first
semester of continued enrollment after completing the original degree.

PUBLICATION OF THESIS
OR DISSERTATION MATERIAL

Graduate students pursuing work leading to an advanced degree may publish in
scholarly journals materials that may subsequently be used as a part of the thesis,
dissertation, or record of study provided the Office of Graduate Studies is notified of this
intention by the student at the time the paper is submitted for publication. The complete
gtlef, the names of authors as they appear on the paper, and the name of the journal must

e furnished.

GRADUATION

Graduate degrees are conferred at the close of each regular semester and summer
session. Candidates for advanced degrees who expect to complete their work atthe end
of a given semester must apply for graduation by submitting the appropriate forms to the
Office of Graduate Studies and paying the required fee at the Fiscal Department no later
than 90 days prior to the end of the semester or 30 days prior to the end of the summer
term.

RESIDENCE REQUIREMENTS

Amajorpurpose of the residence requirements forgraduate degrees is to insure that
the student has an opportunity to benefit from the advantages of a university environment.
These advantages include not only the accessibility of library, laboratory, and other
physical facilities, but also the opportunity to participate in seminars and a variety of
cultural activities. Equally important to the graduate student are the advantages of
becoming acquainted with the faculty and other students on both a cultural and a
professional basis.
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A student “in residence” is expected to devote most of his or her time and energy to
graduate studies on the main campus under the direction of the student’s major
professor and the advisory committee.

Another major purpose of the residence requirements for graduate degrees is to
insure the faculty the opportunity to properly evaluate the student and his or her
development in order to guide and direct his or her studies and to determine compstency.

The minimum time required to qualify for an advanced degree varies with the ability
and preparation of the student. Students may find it necessary to extend their studies
beyond the minimum requirements. Specific minimum residence requirements are
indicated in connection with the respective degrees..

SCHOLARSHIP

Graduate students must maintain a minimum grade point ratio (GPR) of 3.00 (B
average based on a 4.00 scale) in all course work. Graduate students will not receive
graduate degree credit for undergraduate courses taken on a satisfactory/unsatisfactory
basis. Graduate students may not receive grades other than satistactory(S) or unsatis-
factory (U) in graduate courses bearing the numbers 681, 684, 690, 691, 692, 693 and
695. No other graduate course may be taken S/U. Graduate students may be permitted
to take KINE 199 classes on an S/U basis. The GPR is computed by using all graduate
courses taken since being admitted to the current degree program, and all undergradu-
ate, graduate, and transfer courses listed on the degree plan.

Grades of D, F, or Unsatisfactory (U) for courses on the degree plan must be
absolved by repeatingthe courses and achieving grades of C or above or Satisfactory (S).
A course in which the final grade is a C may be repeated for a higher grade. Semester
credit hours to which grades of Withdraw Failing (WF) and F are assigned shall be
included in computing the GPR. Those involving grades of Withdraw Passing (WP) and
Q-drop (Q) shall be excluded.

if a student’s cumulative GPR falls below the minimum of 3.00, he or she will be
considered to be on scholastic probation. If the minimum GPR is not attained in a
reasonable time, the student will be dropped from graduate studies.

FULL-TIME STATUS

Agraduate studentis considered full-time if he or she is registered for a minimum of:
9 semester credit hours during a fall or spring semester,
6 semester credit hours during a 10-week summer semester, or
3 semester credit hours during a 5-week summer term.

FINANCIAL ASSISTANCE

Assistantships Graduate assistantships, both teaching and non-teaching, are
available to qualified students on a competitive basis. Assistantships require service up
to one-half time (20 hours a week). Appointment to assistantships is normally for nine
months, although some may be available for up to twelve months. Most assistantships
are awarded through the applicant’s major department. Applicants should contact the
department head or graduate advisor concerning the availability of assistantships.

Graduate students must register for the appropriate number of Unlversny semester
credit hours to maintain full-time status during any semester or summertermin which they
hold an assistantship.

Fellowships Highly competmve fellowships are avallable to graduate students with
outstanding records. Ordinarily, graduate students holding fellowships are not required
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to perform any services. Graduate students holding fellowships administered through the
Office of Graduate Studies must register for a minimum of:

12 semester credit hours during a fall or spring semester

10 semester credit hours during a 10-week summer semester

5 semester credit hours during a 5-week summer term
Unless specifically excluded by the conditions of the fellowship award, students

holding fellowships administered through the Office of Graduate Studies may concur-
rently hold assistantships requiring service up to one-quarter time (10 hours per week).
Graduate students concurrently holding a fellowship with a one-quarter time assistant-
ship normally have the same registration requirements as students holding one-half time
assistantships. Colleges and departments may impose additional semester credit hour
requirements for students holding assistantships or fellowships which exceed the minima
stated above. Students in post-baccalaureate either non-degree status or probationary
status are not eligible for graduate assistantships or fellowships.

Student Financial Ald Department

Graduate students needing financial assistance should begin the application proc-
ess by submitting a Financial Aid Form (FAF) to the College Scholarship Service or a
Family Financial Statement (FFS) to the American College Testing Program and having
the results sent to Texas A&M. Applications should be submitted by April 15 for the fall
semester and September 15 for the spring semester. The department participates in
several federal and state programs including: Stafford Loans (formerly Guaranteed
Student Loans), Perkins Loans (formerly National Student Direct Loans), College Access
Loans, Supplemental Loans for Students, the Texas Public Education Grant, State
Student Incentive Grants and College Work-Study. Short-term loans also are available
to assist students with unexpected expenses. A student must be enrolled at least half-
time to receive a Stafford Loan or a Supplemental Loan for Students. Students are
required to be enrolled full-time to participate in all of the other programs.

Students should address their inquiries and requests for applications, Financial Aid
Forms, the Student Financial Aid brochure, and other information to the Director of
Student Financial Aid, Texas A&M University, 2nd floor, The Pavilion, College Station, TX
77843-1252, 409/845-3236.

PROFESSIONAL INTERNSHIPS

In those programs in which a professional internship is used*, a student will spend
an appropriate period of time under the supervision of a practicing professional in
industry, business, an educational institution or a government agency. The objectives of
the internship are two-fold: (1) to enable the student to demonstrate the ability to apply
both technical training and knowledge by making an identifiable contribution in an area
of practical concern to the industry or organization in which the internship is served, and
(2) to enable the student to function in a non-academic environment in a position in which
he or she will become aware of the organizational approach to problems in addition to
those traditional approaches with which the student is familiar. These may include, but
are in no way limited to, problems of management, labor relations, public relations,
environmental protection, economics, etc.

Internship agreements should be negotiated between the appropriate organization
orindustry and the appropriate academic department. Copies of such agreements are to
be provided to the Office of Graduate Studies. The organization of the internship, the
internship supervisor and the nature of the internship will be determined by mutual
consent of the student, the head of the student's major department, the student's advisory
committee and the supervising organization prior tothe commencement of the internship
period. The internship experience should be at a level commensurate with the particular
degree objective.
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Aninternship report should be prepared by the student in accordance with guidelines
established by the student's major department, the student's advisory committee or other
appropriate body. The report should be submitted to the advisory committee and to any
other organization which may be specified for specific programs. The internship report
must be the original work of the student.

An internship, if utilized as part of a student's degree requirements, should be
undertaken near the end of the student's degree requirements, should be undertaken
near the end of the student's educational program, after the student has had the
opportunity to establish a solid theoretical base for the internship experience.

*Masters programs: M.Agr., MArch., MBAA,, M.C.S., MEd., MEng., MLA,, MP.A, M.U.P.
Doctoral programs: Ph.D., Ed.D., D.Eng., D.E.D.

TEACHER CERTIFICATION

Programs leading to teacher certification are available through the College of
Education. Initial teaching certificates, enabling candidates to teach in the public schools
of Texas, can be earned through extended programs which commence with undergradu-
ate studies leading to the baccalaureate degree and which culminate with the completion
of selected graduate courses. Graduate courses used to satisfy certification require-
ments in these extended programs may be used toward satisfying the requirements for
the master's degree. Candidates seeking teacher certification through extended pro-
grams must be fully admitted to graduate study as degree seeking candidates. For more
information on these programs, please review appropriate material in the Undergraduate
Catalogor consult with advisors in the College of Education. Individuals who already hold
abaccalaureate degree in a field other than education and who wish to acquire an initial
teaching certificate should contact the Teacher Certification Office in the College of
Education. Such individuals may qualify for admission into Teacher Certification (a non-
degree program) by filing a teacher certification plan and maintaining a 2.50 grade point
average. Professional certificate programs, such as school counseling, administration,
and supervision, are offered at the graduate level and are available through academic
departments in the College of Education. Please see the program descriptions of these
departments in this catalog.

ADMISSION TO GRADUATE STUDIES

GENERAL INFORMATION

Aformal application is required of all persons seeking admission to graduate studies.
Requests for application forms and inquiries regarding admission may be obtained by
writing the Office of Admissions and Records at the address given in the front of this
catalog. Information about enroliment procedures for students from other countries is
incorporated into a pamphlet entitled “Information for Prospective International Students”
available from the Office of Admissions and Records.

A $25 fee is required of U.S. citizens who are applying or reapplying to graduate
studies. The fee may be waived only in exceptional cases for low-income applicants. In
such cases, applicants should include with the application for admission a letter from their
financial aid officer or other knowledgeable officer verifying the need for a waiver.

Admission to graduate studies normally remains valid for one year from the date of
acceptance with one $25 application fee. An extension to the one-year time limit may be
granted, if requested by the applicant in writing.

Departments may have admission requirements in addition to those of the Office of
Graduate Studies. In such cases, higher departmental standards (e.g., grade point ratio
or GRE scores) replace those of the Office of Graduate Studies.
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The normal requirement for admission to graduate studies is a scholastic record
which, over at least the last two years of full-time academic study in a degree program,
gives evidence of the applicant’s ability to do successful graduate level work.

An applicant whose academic record is not satisfactory, or who is changing fields of
study, may be required to take additional work in preparation for graduate study. Such
work will normally be arranged in conference with the graduate advisor orthe head of the
student’s major department. Before accepting a student forgraduate study, adepartment
may require that the student pass a comprehensive examination covering the basic
undergraduate work in that field. ’

To allow time for processing, application forms should be filed atleast six weeks prior
to the opening of the semester. Admission to graduate studies cannot be completed until
all the credentials requested in the application form have been received and evaluated.

In addition to the records sent to the Office of Admissions and Records, students
should have in their possession a copy of their record for use in conferences with the
graduate advisor or graduate faculty in their department.

Admission to graduate studies may not be approved in instances where the facilities
antfj staff available in the particular field are not adequate to take care of the needs of the
student.

REGULAR
To be admitted to graduate studies an applicant must:

1. Hold afour-year baccalaureate degree from a college or university of recognized
standing (i.e., a degree recognized as equivalent to a baccalaureate degree
awarded in the U.S.); v

2. Show promise of ability to pursue advanced study and research satisfactorily;

3. Have had adequate preparation to enter graduate study in the field chosen; and

4. Submit with the application acceptable scores on the General Test of the
Graduate Record Examination (GRE), except as follows: the Graduate Manage-
ment Admission Test (GMAT) is required for all applicants to the master of
business administration and masterof science in business administration degree
programs. Applicants intending to work toward a Ph.D. inthe College of Business
Administration and Graduate School of Business or to major in agricultural
economics, public administration or land development may take either the GRE
or GMAT. With the approval of the department concerned, master's degree
recipients from Texas A&M University who were unanimously recommended for
doctoral study by their master’s degree advisory committee will not be required
to retake the GRE or GMAT where used. Approximately six weeks are required
for scores to be received by the Office of Graduate Studies after the tests are
administered. Scores made on the GRE or GMAT more than five calendar years
prior to application for admission to graduate studies may not normally be used
to satisfy admission requirements.

During 1991-92, the GRE and GMAT will be given at various centers, including Texas
A&M University, throughout the United States and in other countries. To determine the
most convenient locations to take either the GRE or GMAT, prospective applicants
should write to either the appropriate division of the Educational Testing Service,
Princeton, N.J., or to Measurement and Research Services, Texas A&M University, at
the address given in the front of this catalog.

INTERNATIONAL

An applicant from another country seeking admission to graduate studies must meet
the same requirements for admission as applicants from the United States; namely,
1-4 above. In addition, he or she must demonstrate the ability to speak, write and
understand the English language. Prospective students whose native language is not
English must take the Test of English as a Foreign Language (TOEFL), which is
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administered by the Educational Testing Service in over 200 centers around the world.
A registration form and a “Bulletin of Information for Candidates” may be obtained by
writing the appropriate division of the Educational Testing Service. All applicants from
non-English-speaking countries must present a score of at least 550 on the TOEFL in
order to be admitted to graduate studies.

All graduate students whose native language is not English must complete an
English Proficiency Certification Process regardless of their TOEFL scores or other
indications of English language proficiency. The certification process should begin early
in a student’s graduate program, and must be completed prior to the scheduling of either
the final examination for the master’s degree, or the preliminary examination for the
doctoral degree. A student must complete the English certification process prior to
holding a teaching assistantship.

A student can complete the English Proficiency Certification Process by one of the
following methods:
« Scoring 80 or higher on each of the six (6) parts of the English Language Proficiency
Examination (ELPE).
» Earning a B or better in the advanced level of the required course in the English
Language Institute (ELI).
« Alternative certification on the basis of credentials or other evidence approved by the
Director, Office of Graduate Studies.
No student from another country may be admitted to Texas A&M University as anon-
degree student or register in non-degree status.
The following application deadlines have been established for all international
applications:
March1 for the fall semester
August1 for the spring semester
November1 for the summer session

PROBATIONARY

Students who fail initially to qualify for admission to graduate studies but who aspire
to work for advanced degrees may, upon the department’s recommendation, be given a
probationary period in whichto demonstrate their ability to do graduate work. Any student
who successfully completes a probationary program will be allowed to use all course work
for degree credit if approved by the student’s advisory committee, the head of the
student’s major department, and the Office of Graduate Studies (i.e., approval of the
degree plan). International students are not accepted on probation.

POST-BACCALAUREATE NON-DEGREE STATUS

Post-baccalaureate non-degree status is intended for students with a baccalaureate
degree from an institution of higher education who do not intend to pursue a graduate
degree at Texas A&M University.

Post-baccalaureate non-degree status students are not permitted to enroll in
courses until all degree-seeking students have had the opportunity to enroll. Post-
baccalaureate non-degree enrollment begins on the final day of delayed registration.
Enroliment of post-baccalaureate non-degree students may be limited by college and
departmental policies.

Only academic work completed in degree-seeking status will be considered for
admission to graduate degree programs at Texas A&M University. Work completed in
post-baccalaureata non-degree status at Texas A&M University or elsewhere is not
considered in the decision to admit a student to a graduate degree program A student
cannot improve the GPR for admission to a graduate degree program or "prove ability”
by taking course work in post-baccalaureate non- degree status.

A post-baccalaureate non-degree student who is subsequently admitted to a
graduate degree program normally cannot apply any hours completed as a non-degree
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student toward that graduate program. In case of unusual circumstances, a maximum
of 9 credit hours taken prior to admission to a graduate degree program may be used on
a student’s degree plan. Permission to use hours completed in non-degree status must
be requested by a student's department and approved by the student's college and the
Office of Graduate Studies. Such a request should be made at the time an applicant is
accepted into a graduate degree program.

The minimum GPR required of post-baccalaureate non-degree status students by
Texas A&M University in order to remain eligible to register is 2.50 on the initial 12 hours
of course work for which the student enrolls and 2.50 thereafter. University departments
and colleges may have additional or higher requirements. Each post-baccalaureate non-
degree student must be reviewed by his or her department of affiliation for initial
admission and for continuation at the end of each semester.

With few exceptions, post-baccalaureate non-degree status is not available to
international students. Holders of F-1 visas are not eligible for non-degree status.

Graduate degree program applicants at Texas A&M University who have not yet
been admitted, but hope to be admitted during a semester may wantto begin course work
in post-baccalaureate non-degree status. They may do so, at their own risk, if they meet
the criteria for post-baccalaureate non-degree status. If they are admitted into a graduate
degree program during that semester, course work taken during the semester is eligible
for inclusion in the program. If they are not admitted into a graduate degree program
during the semester, all course work completed will be subject to the limitations of work
completed in post-baccalaureate non-degree status.

SENIOR CITIZENS

Senior citizens, 65 years old or older, may audit courses with the permission of the
instructor, if space is available in the assigned classroom. It is not necessary for these
people to be admitted to the University and academic reoords of their attendance will not
be maintained.

REGISTRATION

General Prior to the first registration, a student should seek assistance from the
departmental graduate advisor representing the field of his or her major interest. This
advisor will assist in planning the student’s first registration. Registration requirements for
graduate students holding fellowships or graduate assistantships are discussed in the
section on Financial Assistance.

Continuous Registration Students in graduate degree programs requiring a
thesis, dissertation, internship, or record of study, who have completed all course work
on their degree plans other than 691 (Research), 684 (Internship), or 692 (Professional
Study) are required to be in continuous registration until all requirements for the degree
have been completed. The continuous registration requirement may be satisfied by
registering either /n Absentia or In Residence.

In order to qualify for In Absentia registration, a student must not have access to or
use facilities or properties belonging to or under the jurisdiction of, The Texas A&M
University System at any time during the semester or summer term for which he or she
is enrolled. Students who qualify for In Absentiaregistration are requured to register each
subsequent fall and spring semester for a minimum of one and maximum of four credit
hours of 691, 684 or 692.

Students who qualify for In Residence registration are requ1red to register each
subsequent fall and spring semester, and each 10-week summer session for at least one
credit hour.

International students may have additional registration requirements depending on
their visa status. They should consult the student immigration advisor to obtain current
information on these requirements.
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Students who do not comply with the continuous registration requirement will be
blocked from registration. They will be allowed to register only after receiving a favorable
recommendation from a departmental review committee (not the student's advisory
committee), the endorsement of the department head, and the approval of the Office of
Graduate Studies.

Leave of Absence Underunusualcircumstances, a student may petitionforaleave
of absence. The entire student advisory committee and head of the department must
approve the petition. If the petition is approved, the registration requirement will be set
aside during the period of leave. Leaves willbe granted only under conditions that require
the suspension of all activities associated with the thesis, dissertation, or record of study.-

Employees Registering as Students Full details of the conditions under which
heads of departments may grant approval of employee requests to enroll as students in
the University may be found in the Policy and Procedures Manual (2.2.8.1). Study
opportunities for faculty and staff also are discussed in the Faculty-Staff Handbook.

All employees eligible to receive graduate degrees from the University must meet
degree requirements as set forth in this catalog.

Limitations for Staff Members The following limitations were set by the Academic
Council of Texas A&M University concerning advanced degrees for members of the
resident staff of the University:

1. Members of the faculty above the rank of assistant professor normally will not be
granted the doctoral degree at this institution. They may, however, enroll for
graduate work.

2. Members of the faculty normally will not be granted a graduate degree by the
University, after receiving tenure at this institution. They may, however, enroll for
graduate work.

3. Any exceptions to the above regulations must have the written approval of the
concerned department heads, college deans, the Office of Graduate Studies, and
the Provost and Vice President for Academic Affairs before the person applies for
admission to graduate studies.

4. Nodepartmentis to award agraduate degree to afaculty member above the rank
of assistant professor of that same department.

Double Registration Undergraduates at Texas A&M University who are within 12
hours of graduation may apply for admission to graduate studies. Those admitted must
complete their undergraduate work and obtain the baccalaureate degree during the first
15-week semester following their admission.

Undergraduates Registering for Graduate Courses Senior undergraduate stu-
dents with a grade point ratio of at least 3.00 are eligible to enroll in a graduate course
andreserve it for graduate credit by filing a petition approved by the course instructor, their
major department head, their subject matter dean, and the Office of Graduate Studies.

Academically superior undergraduate students with a grade point ratio of at least
3.25 are eligible to apply graduate credit hours toward their undergraduate degree
program by filing a petition approved by the course instructor, their major department
head, their subject matter dean, and the Office of Graduate Studies. Graduate credit
hours used to meetthe requirements for abaccalaureate degree may notbe used to meet
the requirements for a graduate degree.

VA Benefits Veteran students should note that in order to receive full VA benefits
they must be registered for not less than nine credit hours of course work each full
semester or three credit hours per 5-week summer term.

Course Load Requirements for International (Non-Immigrant) Students Inter-
national (non-immigrant) graduate students must be registered for a minimum of nine
credit hours each semester. The only time an exception may be made is during a student's
final semester when he or she needs to register only for the minimum number of hours
requiredto satisfy degree requirements. If, at any time during asemester, a student drops
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below the minimum requirements indicated above, the student is in illegal status and
subject to deportation.

if a student is required to attend the ELlon a part-time basis, he or she mustthen also
be enrolled in the appropriate number of formal course hours at the University necessary
to comply with the Immigration Service requirements stated above.

The law does not require international (non-immigrant) students to enroll during the
summer unless their initial entry into the United States is based on admission to an
institution for a specified summer term. In such cases, international graduate students
must enroll for a minimum of three semester credit hours per summer term.

FINANCIAL INFORMATION

Educational expenses for nine months will vary according to personal needs and
course of study. The cost for new students including tuition and fees, books, supplies,
transportation, room and board, incidental and living expenses will be approximately
$8,312*. Total expenses for returning students during an academic year should be
slightly less than those for new students. Nonresident students and international students
should increase estimated expenses by $2,592* to adjust for nonresident tuition. (See the
_ tuition and required fee tables in this section.) All tuition and fee amounts provided herein
represent the most accurate figures available at the time of publication and are subject
to change without notice.

Students are expected to meet all financial obligations to the University by desig-
nated due dates. Failure to pay amounts owed may result in cancellation of registration
and being barred from future enroliment and receiving official transcripts.

Students may pay all obligations to the University with a personal check unless
otherwise restricted. Checks in excess of the amount owed, with the balance payable to
the student, cannotbe accepted. Checks for tuition and fees may not exceed the student's
account balance. Checks written in excess of the amount owed will be posted to the
student's account and any refunds will be withhe!d for a minimum of 21 working days from
the date the check is posted. Payment of tuition and fees with a bad check may result in
cancellation of the student’s registration and restrictions on use of personal checks on
campus if not cleared within the time period given.

Tuition, most required fees, room, board and parking are payable in full, or in three
installments with one-half payable prior to the first day of classes and the remainder
payable in two equal payments during the semester. A $10 service charge to cover the
cost of handling will be assessedto each student who chooses to use the installment plan.
Students may pay their account in full any time during a semester; however, the service
fee will not be refunded once a payment is made under the three-payment instaliment
plan. Students who wish to pay fees in instaliments should contact the Fiscal Department
Fee Section at 409/845-8127. '

All scholarships, grants and loans are applied to any outstanding charges before
instaliments are calculated.

NOTICE: There are severe penalties for failure to pay instaliments by their
specified due dates. If a payment is delinquent when a semester ends, the student
will be removed from the rolls of the University and will not receive credit for
academic work performed that semester. Students will not be readmitted to the
University until all past due balances, including late charges, are paid. A $10 late
fee will be assessed for each payment not received on or before Its due date. If a
student isremoved from the rolls of the University or Is withdrawn for failure to pay
amounts owed the University, a $50 reinstatement fee will be assessed In addition
to any other late fees or penalties already Incurred and must be paid before the
student will be reinstated.

*Students enrolled in the College of Business Administration and Graduate School of
Business should add $480 for resident students and $720 for nonresident students.
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FEES
REQUIRED FEES

Tuition: Resident students pay $20 per semester credit hour, but the total of such
charges shallbe notlessthan $100 per semester. Nonresident and international students
pay $128 per semester credit hour. Graduate tuition for majors in the College of Business
Administration and the Graduate School of Business shall be $40 per semester credit
hour for residents and $158 per semester credit hour for nonresidents and international
students.

General Use Fee: This fee, at the rate of $6 per semester credit hour, is required of all
students to cover bonded indebtedness incurred for the expansion, air conditioning and/
or rehabilitation of University facilities.

Computer Access Fea: The computer access fee is charged at the rate of $4 per
semester credit hourduring thefall and spring semesters and $2 per semester credit hour
during the summer to insure availability of computing resources to all students at the
University. The fee provides for maintenance and expansion of academic oomputmg
facilities on campus.

Student Services Fee: All students pay this fee atthe rate of $6.75 per semester credit
hour (not exceeding $81 per semester, or $40.50 per summer term). it covers medical
services and entitles the student to receive The Battalion newspaper, reduced admission
to many Memorial Student Center programs and services of the Office of the Students’
Attorney, the MSC, Student Counseling Service, Student Activities and Intramural-
Recreational Sports.

International Student Fee: This $12 fee is required of allinternational students to offset
the cost of services and materials for the special administration of international students
such as visa verification, changes and extensions; work permits; socio/cultural/academic
adjustments and issuing I-20's for travel.

Student Center Complex Fee: This $20 fee is required of all students for haintaining,
improving and equipping the Student Center Complex.

Health Center Fee: This $25 fee is required of all students for the purpose of operating,
maintaining and equipping the University Health Center and entitles students to use its
services. These services do not include surgical operations or charges for consultations
with outside physicians requested by parents.

Identification Card: Every student is required to have a student I.D. card. 1.D.’s are
permanent and students must keep their original card throughout their career at the
University. The I.D. card is used for registration, fee collection, financial aid disbursement,
for dining hall, athleticevent and intramural admittance, library privileges, etc. The charge
is $5 for the initial card and a $4 verification fee for each year thereafter. Replacement
L.D. cards are $12.

Laboratory Fees: Laboratory fees ranging in amount from $2to $30 are chargedforeach
laboratory course each semester.

Physical Education Service Fee: All students taking physical education activities
courses will be required to pay a $12 service fee for each activity course.

Field Trip Fees: Field trip fees are assessed to cover the cost of providing trips and vary
depending on the course taken and expected expenses.

Late Payment Fees: Students who register (including payment of fees) on the first day
of University classes and thereafter pay a late fee of $10. Students who fail to pay
installments when due are assessed a $10 late payment fee for each installment paid late.
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Installment Payment Service Charge: Students who choose to pay using the three
payment installment plan pay a $15 installment payment service charge. This charge is
nonrefundable once a payment has been made.

Reinstatement Fee: Students who fail to pay all fees by the last day of the semester will
be administratively withdrawn from the University and charged a $50 reinstatement fee.

OTHER FEES

Diploma Fee (all degree candidates). ...........ccceieeennnnnnnnnnnns ... $20
Binding and Collating Fees:
Master’s students (thesisoptiononly) ........cciiiiiieniinenennnnnes $65
Doctoral students (includes microfilmingfee)..............ccvvvvnnen. $110

Sponsored International Students: An administrative fee not to exceed $350 per
semester or summer session (all or part thereof) will be required to support international
academic participants whose programs are managed under contract with Texas A&M
University by the Office of International Agricultural Programs, unless these fees are
waived as part of negotiated contractual agreements.

DEPOSITS

Property Deposit: Every student, unless registered in absentia, must make a property
deposit of $10 to protect the University from damage to or loss of University property.
Charges will be billed directly to the student or collected by the department upon reissue
of supplies or property. Failure to pay the charges promptly will cause the student to be
barred from readmission and receiving an official transcript from the University. If a
student withdraws from the University without paying the charges, the deposit will be held
for 30 days afterthe close of a semester or a student'’s withdrawal, so that ali charges and
fines may be totaled from the various departments. This deposit, less outstanding
charges, will be returned upon request to the student graduating or withdrawing from
school. Deposits not requested within four years from date of last attendance will
be forfeited into a student deposit scholarship account.

STUDENT OPTIONS

Housing: On-campus housing is not available for graduate students except during
summer school. Summer school housing information will be available in April. Graduate
housing is available in the University-owned apartments. For more information contact:

University-Owned Apartments Office
Texas A&M University

College Station, TX 77843-3365
409/845-2264

Meal Plans: Meal plans vary significantly and refunds are limited. Please read all of the
information about the various plans and also the University refund policy prior to
requesting a meal plan. Aggie Bucks are included with some plans to allow students the
freedom of eating a limited number of meals at any of the various dining facilities on
campus in addition to meals at their assigned dining hall. All meal privileges, including
Aggie Bucks, expire atthe end of each semester; they do not carry over to the next
semester.
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Semester Rates

5-Day Plan $ 769.66 ($711 + $58.66 tax)
3 meals a day, 5 days a week
7-Day Plan $ 825.95 ($763 + $62.95 tax)

3 meals a day, 6 days a week and
breakfast and lunch on Sunday

5-Day Plus $ 89466 ($711 + $58.66 tax + 125
3 meals a day, 5 days a week, and Aggie Bucks)
$125 Aggie Bucks

7-Day Plus . $ 935.95 ($763 + $62.95 tax +110
3 meals a day, 7 days a week, and Aggie Bucks)
$110 Aggie Bucks

Flex-12 $ 871.93 ($690 + $56.93 tax +125

Any 12 meals out of 20 offered during Aggie Bucks)
the week and $125 Aggie Bucks

Lucky-7 $ 652.74 ($409 + $33.74 tax + 210
7 meals out of 20 offered during Aggie Bucks)
the week and $210 Aggie Bucks

Aggie Gold Card $ 1,196.57($1,013 + $83.57 tax +100

Up to 4 meals daily in any dining facility Aggie Bucks)
on campus; limit of $6.50 on any one
meal. Also, $100 Aggie Bucks

Aggie Express $ 275
$ 275 Aggie Bucks

Aggie Bucks 100 $ 100
$100 Aggie Bucks

Serving Hours
Breakfast 6:15a.m.- 10:15am.
Lunch 10:15a.m.- 2:15p.m.
Dinner 4:15p.m.- 7:00 p.m.

Bus Pass: Abus pass costs $55 per semester. Bus routes cover the campus and various
sections of the city. Routes are based on areas where large numbers of students live.
Parking Permit: Students driving motor vehicles on University property must register
them at the University Police Department no later than 48 hours after arriving on campus.
Costs of parking permits are as follows:

Residence hall students $75
Students living off campus-two semesters $ 55
Northside Parking Garage $150
Motorcycle (including mopeds and scooters)-academic year $ 35

Football Ticket Books: The ticket book charge is based on the number of home games
at one-half the regular ticket price on a season ticket basis.

All Sports: The all sports pass provides student tickets for all home sports and is based
on the number of home football games at one-half the regular ticket price on a season
ticket basis plus $15.

All Sports Excluding Football: The spring sports pass is $30 and provides admission
to all sports except football.

Aggieland (Yearbook): This $25 plus $2.06 sales tax charge is for a copy of the
Aggieland.

Video Yearbook: $29.95 + $2.47 sales tax is for a copy of AggieVision (1991-92 edition)
VHS only.

Picture In Yearbook: This $1 charge is for a student’s picture in the Aggieland.
Student Directory: This $3 plus 25¢ sales tax charge is for a student directory.
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10-WEEK SUMMER SEMESTER

Students who register for 10-week summer semester courses during first summer
term registration are charged the minimum tuition ($100) for afall or spring semester. The
following fees also will be assessed: the maximum Student Services Fee of $81, the
Student Center Complex Fee of $20 and the Health Center Fee of $25. If students register
for additional courses during the second summer term, fees will be automatically
adjusted.

WITHDRAWAL FROM THE UNIVERSITY

Once a payment for tuition and fees has been accepted by the University, a student
is considered officially enrolled unless the student is otherwise restricted from enrolling.
Stopping payment on a check for fees or allowing the check to be returned unpaid by the
bank for any reason does not constitute official withdrawal. Failure to follow procedures
for withdrawing from the University may result infinancial penalties and delays with future
enroliment in the University.

Once a student registers, he or she is responsible for the total fees assessed
regardless of whether an installment option is used. Refund percentages are applied to
total fees assessed and not the amount paid. This means that students who withdraw
before paying all installments may, in the event of withdrawal, receive abill with abalance
due rather than a refund.

REFUNDS

Refund of fees shall be made to students officially withdrawing from the University
or dropping options included below according to the following withdrawal schedule:

Tuition, General Use Fee, Computer Access Fee, Student Services Fee,
International Student Fee, Student Center Complex Fee, Health Center Fee,
Physical Education Service Fee, Laboratory Fee

Fall, Spring or 10-Week Summer Semester

Prior to the first class day 100 percent
During the first five class days 80 percent
During the second five class days 70 percent
During the third five class days 50 percent
During the fourth five class days 25 percent
After the fourth five class days None
5-Week Summer Term

Prior to the first class day 100 percent
During the first, second or third class day 80 percent
During the fourth, fifth or sixth class day 50 percent
Seventh day of class and thereafter None

Meal Plans: Students may withdraw from the meal plans at any time by application to the
Department of Food Services. Charges for meal plans will be refunded according to the
above refund schedule.

Identification Card Fee: After the card is issued, none of this fee can be refunded.
Bus Pass: Bus charges are refundable according to the above refund schedule.

Yearbook: Yearbook charges are refundable in full during the semester in which
payment is made. Thereafter, no refunds will be made on cancelled orders. Yearbooks
must be picked up during the academic year in which they are published.
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Students who will not be on campus when the yearbooks are published, usually by
September 1, must pay a mailing and handling fee. Yearbooks will not be held, nor will
they be mailed, without payment of the mailing and handling fee.

Refunds will not be made on books not picked up within one semester of the
publication date.

Refunds will not be made before 21 days from the date of payment.

Refund policles contained hereln reflect policles in effect at the time of
publication and are subject to change.

DROP/ADD REFUNDS

A student may drop courses during the first 12 class days of a fall or spring semester
and during the first 4 class days of a summer term or a 10-week summer semester. A
student may add courses during the first 5 class days of a fall or spring semester and
during the first 3 days of a 5-week summer term or a 10-week summer semester. Full
refunds or supplemental billings will be made for courses dropped or added during these
times. Refunds will be mailed to the student’s local address. NOTE: Refunds will not be
made for courses dropped during the Q-drop period.

Students are not allowed to drop all of their courses through the drop/add process.
Once they have registered and paid fees, students must go through the withdrawal
process in order to drop all courses and withdraw from the University.

REDUCTIONS

No reduction willbe made in the charge for board in case of entrance within 10 days
after the opening of a semester or summer term, nor will a refund be made in case of
withdrawal during the last 10 days of asemesteror summerterm, orthe last days for which
payment is made.

UNPAID CHECKS

If a check accepted by the University is returned unpaid by the bank on which it is
drawn, the person presenting it will be required to pay a penalty of $15. If the check and
penalty are not cleared within 15 days from the date of the first notice, the student may
be dropped from the rolls of the University. In addition, the check will be turned over to
the county attorney for prosecution. Students dropped from the rolls of the University for
failure to redeem an unpaid check or checks within the prescribed grace period are
eligible for reinstatement only upon redemption of such check or checks, plus penalties,
and the payment of a reinstatement fee of $50. If a tuition and fee check is returned
unpaid, the time allowed to clear the check will be specified in the return check notice.
Failure to clear returned fee checks by the due date given will result in cancellation of the
student’s registration.
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CASH NEEDS

lt is recommended that students have a checking account to meet cash and other
financial needs while attending the University. MPACT and PULSE automatic teller
machines are located near the east entrance to the MSC, and personal checks for up to
$50 may be cashed at the main desk of the MSC.

Checks for tuition and fees may not exceed the student's account balance. Checks
written in excess of the amount owed will be posted to the student's account and any
refunds will be withheld for a minimum of 21 working days from the date the check is
posted. :

UNIVERSITY-OWNED APARTMENTS

University-owned apartments, both furnished and unfurnished, are available to
married students and their families; also, these apartments are available to unmarried
graduate students (maximum of two students per apartment). Rental rates range from
$175 to $276 per month. Utilities, with the exception of electric power, are paid for by the
University. Applications for a University-owned apartment should be made one year in
advance to the University-Owned Apartments Office, College Station, Texas 77843-3365
409/845-2264.

OFF CAMPUS HOUSING

Off campus students are served by the Off Campus Center, which keeps up-to-date
information on apartment listings, rooms for rent, maps, shuttle bus and other information
pertinent to the off campus student. A roommate referral service is available to help
students find a person with whom to live. The center also operates a roommate referral
service specifically for graduate students. The Off Campus Living Survival Manual is
updated each spring to introduce students to the community and covers such topics as
leases, transportation, security deposits, cost estimates and food arrangements. The Off

Campus Center also works with students who are experiencing problems with their
" roommates or property managers. The Off Campus Center also hosts an optional new
student conference "Transitions: An Orientation for Aggies Over 25," and publishes a
handbook called "The Age Advantage”for non-traditional students. Forinformation, write
Oft Campus Center, Department of Student Affairs, Texas A&M University, College
Station, Texas 77843-1257 409/845-1741.

OFF CAMPUS AGGIES

The Off Campus Aggies (OCA) is a student organization whose officers are elected
by oft campus students. OCA officers and representatives aim to provide a voice for all
off campus students, and they strive to improve facilities and services both at the
University and in the community. OCA's services include: planning apartment socials,
organizing apartment intramural teams and serving as an immediate resource to oft
campus students.
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THE DEGREE OF MASTER OF SCIENCE

Residence (See also section entitled “Residence Requirements”)

In partial fulfillment of the residence requirement for the degree of master of science,
the student must complete, on the campus at College Station, nine credit hours during
one regular semester or one 10-week summer semester. Upon recommendation of the
student’s advisory committee with approval of the Office of Graduate Studies, a student
may be granted exemption from this requirement. However, such a petition must be
approved prior to the student’s registration for the final nine credit hours of required
course work. ‘

Full-time staff members of the University or of closely affiliated organizations
stationed at the main campus may fulfill total residence requirements by completion of
less-than-full course loads. Specific authorization for such programs must be granted in
advance by the employing agency. See also section entitled “Registration.”

Student’s Advisory Committee

After receiving admission to graduate studies and enrolling for course work, the
student will consult with the head of his or her major or administrative department
concerning appointment of the chair of his or her advisory committee. The student’s
advisory committee forthe master's degree will consist of no fewer than three members
of the graduate faculty representative of the student’s fields of study and research
where the chair or co-chair of the advisory committee must be from the student's
department, and one of the members must be from a department other than the
student’s major department.

The chair, in consultation with the student, will select the remainder of the advisory
committee. The chair will then notify the tentative members of the advisory committee,
giving the student’s name and field of study, and request that they consider serving on
this committee. The student will interview each prospective committee member to
determine whether he or she is willing to serve. No individual located away from the
campus at College Station may serve as chair of a student’s advisory committee but may
serve as co-chair with an individual located at College Station.

If the chair of the student’s advisory committee is unavailable for an extended time
in any academic period during which the student is involved in activities relating to an
internship, thesis, dissertation, or record of study and is registered for 684, 691, 692, or
693 courses, the student may request, in writing, that the department head appoint an
alternate advisory committee chair during the interim period.

The committee members’ signatures on the degree plan indicate their willingness to
accept the responsibility for guiding and directing the entire academic program of the
student and for initiating all academic actions concerning the student. Although individual
committee members may be replaced by petition for valid reasons, a committee cannot
resign en masse. The chair of the committee, who usually has immediate supervision of
the student’s research and thesis, has the responsibility for calling required meetings of
the committee, and for calling meetings at any other time considered desirable. The
duties of the committee include responsibility for the proposed degree plan, the research
proposal, the thesis, and the final examination. In addition, the committee as a group and
as individual members is responsible for counseling the student on academic matters,
and, in the case of academic deficiency, initiating recommendations to the Office of
Graduate Studies.

Degree Plan

The student’s advisory committes, in consultation with the student, will develop the
proposed degree plan. It should be completed, filed and approved by the Office of
Graduate Studies no later than the twelfth class day (or fourth class day) of the
semester (or 10-week summer semester) in which the final oral examination or
thesis defense will be scheduled.
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This proposed degree plan must be submitted on the official form (available in the
department and the Office of Graduate Studies) with endorsements by the student’s
advisory committee and the head of the student’s major department (and chair of the
intercollegiate faculty, if appropriate).

Students submitting proposed degree plans for master of science degrees should
d95|gnate on the official degree plan form the program option desired by circling “thesis
option,” or “non-thesis option.”

Additional course work may be added to the approved degree plan by petition if itis
deemed necessary by the advisory committee to correct deficiencies in the student’s
academic preparation.

Credit Requirement

Aminimum of 32 semester credit hours of approved courses and research is required
for the thesis option master of science degree.

Ordinarily the student will devote the major portion of his or her time to work in one
or two closely related fields. Other work will be in supporting fields of interest.

Limitations on the Use of Transfer,
Extension and Certain Other Courses

If otherwise acceptable, certain courses may be used toward meeting credit-hour

requirements for the master's degree under the following limitations:

: 1. a. Amaximum of six credit hours of transfer course work with grades of B or better
taken in residence at an accredited U.S. institution will be considered for
transfer credit. Extension courses taken at institutions other than those within
The Texas A&M University System are not acceptable for transfer credit.

b. Amaximum of 12 credit hours of course work taken by extension, including 685
(Problems) taken while not in residence on the main campus of Texas A&M
University. Credit for course work taken by extension will be granted only for
courses taken under the direction of Texas A&M University.

¢. A maximum of 12 credit hours of 489 and/or 689 (Special Topics).

d. Atotal of 12 credit hours of any combination of a, b, and ¢ above.

2. Amaximum of eight hours each of 691 (Research), or 485 and/or 685 (Problems),
and up to three hours of 690 (Theory of Research) or 695 (Frontiers in Research)
— no more than 12 hours of any combination of these.

. A maximum of two hours of Seminar (681).

. Amaximum of nine hours of advanced undergraduate courses (300 or 400 level).

. No credit may be obtained by correspondence study.

. Forgraduate courses of three weeks’ durationor less, up to one hour of credit may
be obtained for each five day week of course work. Each week of course work
must include at least 15 contact hours.

. No credit hours of 684 (Professional Internship) may be used for the degree of
master of science thesis option.

8. A maximum of 12 credit hours of selected courses offered by the College of
Medicine (900 level). For a listing of these courses, the student should see the
head of his or her major department, the Dean of the College of Medicine, or the
Office of Graduate Studies.

Exceptions will be permitted only in unusual cases and when petitioned by the

student’s advisory committee and approved by the Office of Graduate Studies.

Transfer of Credit

A student who has earned 12 hours of graduate credit in residence at Texas A&M
University may be authorized to transfer more than six hours of specified courses from
another institution upon the advice of the advisory committee and with the advance
approval of the Office of Graduate Studies If these courses are not available at Texas
A&M University. Otherwise the limitations stated in the preceding section apply. Course

onsW

~
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work taken at colleges and universities of foreign countries is normally not accepted for
transfer credit. Course work in which no formal grades are given or in which grades
other than letter grades (A, B, C, etc.) are given (for example, CR, P, S, U, H, etc.)
Is not accepted for transfer credit. Credit for course work submitted for transfer from
any college or university must be shown in semester credit hours or equated to semester
credit hours. An officialtranscript from the university in which the transfer course work was
taken must be sent directly to the Office of Admissions and Records.

Foreign Languages
There is no specific language requirement for the master of science degree.
Thesls Proposal '

For the thesis option Master of Science degree, the student must prepare a thesis
proposal for approval by the advisory committee and the head of the major department.
This proposal must be submitted to the Office of Graduate Studies at least 14 weeks prior
to the close of the semester or summer session in which the student expects to receive
the degree.

Thesis Option

An acceptable thesis is required for the master of science degree. The thesis must
_be the original work of the candidate and must be grammatically correct, reflecting the
ability of the candidate to express thoughts clearly. In general, the format should be
consistent with that used in scholarly journals in the candidate’s field. Format instructions
are available inthe “Thesis Manual,” which may be purchased atthe Library Copy Center
and other locations on and off campus. An abstract not exceeding 350 words and a vita
page are included in the thesis.

Three copies of the thesis in its final form must be filed with the thesis clerk of the
Office of Graduate Studies after approval by the student’s advisory committee and the
head of the student's major department (and chair of the intercollegiate faculty, if
appropriate). Deadline dates for filing are announced each semester or summer session
in the “Office of Graduate Studies Calendar” (see Time Limit statement below).

Theses, dissertations and records of study that, because of excessive corrections,
are deemed unacceptable by the thesis clerk, will be returned to the student's department
head. The manuscript must be resubmitted as a new document, and the entire process
must begin again. All original submission deadlines must be met during the resubmission
process in order to graduate that semester.

A receipt issued by the Fiscal Department showing payment of the required thesis
binding fee and the required collating and editing fee must be presented to the thesis clerk
before the thesis can be accepted.

Time Limit

All degree requirements must be completed within a period of seven consecutive
years in order for the degree to be granted. Graduate credit for course work which is more
than seven calendar years old at the time of the final examination (oral or written) may
not be used to satisfy degree requirements.

Students who have chosen the thesis option must have the final corrected copies of
the thesis accepted by the thesis clerk no later than one year after the final examination
or within the seven year time limit, whichever occurs first. Failure to do so will result in the
degree not being awarded.

Application for Degree

Formal application for the degree must be filed in the Office of Graduate Studies no
later than 90 days prior to the end of the semester, or 30 days prior to the end of the
summer term in which the student expects to complete his or her requirements for
graduation.
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Final Examination

The candidate must pass a final examination by dates announced each semester or
summer session in the “Office of Graduate Studies Calendar.” To be eligible to take the
final examination, a student's GPR must be at least 3.00; there must be no unabsolved
grades of D, F, or U for any course listed on the degree plan. To absolve a deficient
grade, the student must have repeated the course and have achieved a grade of C or
better. The announcement of the final examination should be submitted to the Office of
Graduate Studies at least two weeks in advance of the scheduled date for the examina-
tion. All course work on the degree plan must have been completed with the exception
of those hours for which the student is registered. A thesis proposal must be on file in the
Office of Graduate Studies.

The final examination covers the thesis and all work taken on the degree plan and
at the option of the committee may be written or oral or both. The final examination is not
to be administered until such time that the thesis is available to all members of the
student’s advisory committee in substantially final form and all members have had
adequate time to review the document. The examination is conducted by the student’s
advisory committee as finally constituted. Persons other than members of the graduate
faculty may, with mutual consent of the candidate and the major professor, attend final
examinations for advanced degrees. Upon completion of the questioning of the candi-
date, all visitors must excuse themselves from the proceedings.

Thesis option candidates may petition to be exempt from their final examination
providedtheir GPRis 3.50 or better and they have the approval of the advisory committee, -
the head of the student’s major department (and chair of the intercollegiate faculty, if
appropriate), and the Office of Graduate Studies.

A student shall be given only one opportunity to repeat the final examination for the
master's degree and that shall be within a time period that does not extend beyond the
end of the next regular semester (summer terms are excluded).

Unless otherwise authorized by the Office of Graduate Studies, the final examination
for the master’s degree must be administered on the campus in College Station.

Non-Thesis Option

In some departments of the University requirements forthe master of science degree
may be satisfied by completing a minimum of 36 semester hours, of which 18 semester
hours must be in the major department, and a minimum of six semester hours in
supporting fields.

A thesis is not required. A final comprehensive examination is required and no
exemptions are allowed. The requirements as to level of courses and examinations are
the same as for the thesis option master of science degree.

No examination may be held prior to the mid-point of the semester or summer term
in which a student will complete all remaining courses on the degree plan.

Students pursuing the non-thesis option are not allowed to enroll in 691 (Research)
for any reason and 691 may not be used for credit toward a non-thesis option master of
science degree. A maximum of four credit hours of 684 (Professional Internship), eight
credit hours of 685 (Problems), and up to three credit hours of 690 (Theory of Research)
or 695 (Frontiers in Research) may be used toward the non-thesis option master of
science degree. In addition, any combination of 684, 685, 690, and 695 may not exceed
25% of the total credit hour requirement shown on the individual degree plan. All
requirements for the non-thesis option master of science degree other than those
specified above are the same as for the thesis option degree.
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THE DEGREE OF MASTER OF AGRICULTURE

The master of agriculture (M.Agr.) degree is designed for students who want
professional graduate training with a management orientation in agriculture, food and
natural resources. It is intended to emphasize the problem solving skills involved in the
use of sciance and technology to benefit humanity, not as a research degree.

Individuals with a baccalaureate degree from a college or university of recognized
standing, or qualified Texas A&M University seniors during their last semester, may apply
for admission to graduate studies to pursue the non-thesis degree of master of
agriculture. The candidate’s advisory committee shall specify prerequisite work where
necessary.

The degree may be earned in any academic department of the College of Agriculture
and Life Sciences and in five interdisciplinary areas: agricultural chemistry, food science
and technology, natural resource development, plant sciences and agricultural develop-
ment.

A minimum of 36 hours is required for the master of agriculture degree. Approxi-
mately 12 credit hours are to be taken outside of the student’s degree option. Students
must complete 12 credit hours on the campus at College Station to satisfy the residence
requirement.

No more than eight credit hours of 684 (Profaessional Internship), eight credit hours
of 685 (Problems), no more than three credit hours of 630 (Theory of Research), nor any
combination of 684, 685, and 690 totaling in excess of 25% of the total credit hour
requirement shown on the individual degree plan, may be used toward the degree of
master of agriculture.

The student must demonstrate problem solving capabilities. Degree candidates may
gain such capabilities by completing a professional internship that is designed to provide
meaningful, applied, practical experiences, and which will vary in duration from three to
nine months depending upon departmental requirements.

A professional paper, which is a scholarly report of a problem solving nature, will be
prepared by each student. The professional paper must be submitted to the student’s
advisory committee for approval prior to the final examination.

No examination may be held prior to the mid-point of the semester or summer term
in which a student will complete all remaining courses on the degree plan.

Master of agriculture degree candidates do not qualify to petition for an exemption
from their final examination.

Except as noted above, the requirements for the degree of master of agriculture are
identical to those for the degree of master of science.

THE DEGREE OF MASTER OF ARCHITECTURE

The Department of Architecture in the College of Architecture offers programs of
graduate study as preparation for professional careers in architecture, the construction
industry and related environmental design fields. The master of architecture is a non-
thesis degree and requires the completion of a minimum of 52 hours of course work and
a satisfactory comprehensive final examination. For holders of five-year professional
degrees in architecture, the minimum number of hours of required course work is 36, none
of which may consist of 684 (Professional Internship). Holders of the bachelor of
environmental design (B.E.D.) degree from Texas A&M University and holders of five-
year professional degrees in architecture will enter the program directly, subject to
admission approval by the department and the Office of Graduate Studies. Holders of
other baccalaureate degrees will normally be required to complete prerequisite course
work in the Department of Environmental Design to attain B.E.D. equivalency.

To satisfy the residence requirement the student must complete 12 credit hours on
the campus at College Station.
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No more than eight credit hours each of 684 (Professional Internship), 685 (Prob-
lems), or 693 (Professional Study), nor more than three credit hours each of 690 (Theory
of Research) may be used toward the degree of master of architecture — nor any
combination of 684, 685, 690 and 693 totaling in excess of 16 credit hours of these
courses in the 52-hour master’s degree program or 11 credit hours of these courses in
the 36-hour master's degree program.

Students who undertake a professional internship in partial fulfillment of master’s
degree requirements after completing all course requirements for the master’s degree
must return to the campus for the final examination. The final examination Is not to
be administered until all other requirements for the degree, including any intern-
ship, have been substantially completed. Departmental requirements and regulations
relating to degree plans, professionalinternships, etc., may be found inthe departmental
brochure. Students will not normally be permitted to undertake 684 (Professional
Internship) as the final course in the sequence of study leading to the master's degree.

No examination may be held prior to the mid-point of the semester or summer term
in which a student will complete all remaining courses on the degree plan.

Candidates for the degree of master of architecture are not eligible for exemption
from the final examination as outlined for the degree of master of science, non-thesis.

Except as noted above, the requirements for the degree of master of architecture are
identical with those for the degree of master of science.

THE DEGREE OF MASTER OF ARTS

Thesls Option

The degree of masterof arts currently is offered to students majoring in anthropology,
English, history, modern languages, philosophy or political science. The residence
requirements for this degree are exactly the same as for the master of science degree,
as is the requirement of a thesis, which must be the original work of the candidate. The
thesis is expected to be a competently phrased narrative of the student’s originalresearch
topic. Of the minimum of 30 semester hours required for the master of arts degree, no
more than six credit hours for thesis research (691) may be counted toward the
degree. The proposed degree plan for students seeking the M.A. must include study in
more than one area of specialization, but these areas may be contained within the course
offerings of a single department.

No credit hours of 684 (Professional Internship) may be used forthe degree of master
of arts. Except as noted above, the requirements for the degree of master of arts thesis
option are identical with those for the master of science thesis option.

Foreign Languages: For the degree of master of arts a reading knowledge (usually
represented by two years of college study) of at least one foreign language is normally
required.

Students submitting degree plans for master of arts degrees should designate onthe
official degree plan form the program option desired by circling “Thesis option,” or “Non-
thesis option.”

Non-Thesis Option

Indepartments of the University which are authorized to offer master of arts degrees,
the requirements for the degree may be satisfied by completing a minimum of 36
semester hours, of which 18 semester hours must be in the major department, and a
minimum of six semester hours in supporting fields.

A thesis is not required. A final comprehensive examination is required. The
requirements as to level of courses and examinations arethe same as forthe thesis option
master of arts degree.

No examination may be held prior to the mid-point of the semester or summer term
in which a student will complete all remaining courses on the degree plan.
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Students pursuing the non-thesis option are not allowed to enroll in 691 (Research)
for any reason and 691 may not be used for credit toward a non-thesis option master of
arts degree. All requirements for the non-thesis option master of arts degree other than
those specified above are the same as for the thesis option degree.

THE DEGREE OF
MASTER OF BUSINESS ADMINISTRATION

The College of Business Administration and Graduate School of Business offers a
graduate program leading to the degree of master of business administration (M.B.A.).
Enrollment in M.B.A. core classes is restricted to students in classifications 7 and 8 only.
Classification 6 students are not eligible to enroll in M.B.A. core courses.

The M.B.A. degree consists of 57 semester credit hours of course work. Twelve
hours of electives and 45 hours of M.B.A. core courses comprise the M.B.A. degree
program. Prerequisite courses for the M.B.A. program include macroeconomics, micro-
economics and calculus. The M.B.A. degree is a non-thesis degree for which a final oral
examination is not required. Students admitted after fall 1987 may be eligible to reduce
the number of required hours to a minimum of 36 hours by approved course waivers.
Details concerning the M.B.A. curriculum and the waiver process may be obtained by
contacting the Masters Programs Office, College of Business Administration and
Graduate School of Business. New students are admitted in both fall and spring
semesters. The College of Business Administration and Graduate School of Business is
accredited by the American Assembly of Collegiate Schools of Business (AACSB) at both
the baccalaureate and master’s degree levels.

To satisfy the residence requirements, the student must complete 12 semester credit
hours on the campus at College Station.

No more than eight credit hours of 684 (Professional Internship), eight credit hours
of 685 (Problems), nor more than three credit hours each of 690 (Theory of Research)
or 695 (Frontiers in Research) may be used toward the degree of master of business
administration; neither can any combination of 684, 685, 690 and 695 total more that 25
percent of the total credit hour requirement shown on an individual's degree plan.

In order to maintain good academic standing, an M.B.A. student must maintain a
minimum cumulative 3.00 GPR each semester. If a student fails to attain a cumulative
3.00 GPR, he or she is placed on academic probation. Students on academic probation
must raise their cumulative GPR to 3.00 or above by the end of the next nine hours of
course work or within one calendar year, whichever comes first. If this requirement is not
met, the M.B.A. Program director will recommend that the Office of Graduate Studies
block the student from further enroliment. If a student is blocked from further enroliment
in the M.B.A. program, he or she shall not be permitted to enroll in other M.B.A. courses.

M.B.A. students must attain a minimum cumulative 3.00 GPRin M.B.A. core courses
taken at the University. In addition, M.B.A. students must attain a minimum 3.00
cumulative GPR in all courses listed on their degree plans in order to graduate.

Except as noted above, the requirements for the degree of master of business
administration are identical with those for the degree of master of science.

THE DEGREE OF :
MASTER OF COMPUTER SCIENCE

The degree of master of computer science is a non-thesis degree, designed to
complement the Master of Science degree in computer science. The degree requires the
completion of a minimum of 36 hours of course work and a satisfactory comprehensive
final examination.

To satisfy the residence requirement the student must complete 12 credit hours on
the campus at College Station.
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A maximum of eight credit hours each of 684 (Professional Internship), or 685
(Problems), three credit hours each of 690 (Theory of Research), or 695 (Frontiers in
Research) may be used toward the degree of master of computer science. Any
combination of 684, 685, 690 and 695 may not exceed 25% of the total credit hour
requirement shown on the individual degree plan.

Students who undertake a professional internship in partial fulfillment of master's
degree requirements after completing all course requirements for the master’s degree
must return to the campus for the final examination. The final examination Is not to
be administered until all other requirements for the degree, Including any intern-
ship, have been substantially completed.

The candidate is not eligible to petition for an exemption from the final examination
as outlined for the degree of master of science. The announcement for the final
examination must be submitted to the Office of Graduate Studies at least two weeks in
advance of the scheduled date.

No examination may be held prior to the mid-point of the semester or summer term
in which a student will complete all remaining courses on the degree plan.

Except as noted above, the requirements for the degree of master of computer
science are identical with those for the degree of master of science.

THE DEGREE OF MASTER OF EDUCATION

Graduate students majoring in adult and extension education, agricultural educa-
tion, educational administration, educational curriculum and instruction, educational
psychology, educational technology, health education, industrial education, physical
education or vocational education may become candidates for the degree of master of
education. This is a non-thesis degree which requires a minimum of 36 hours of course
work and a satisfactory comprehensive final examination.

To satisfy the residence requirement the student must complete 12 credit hours on
the campus at College Station.

A maximum of eight credit hours of 684 (Professional Internship), eight credit hours
of 685 (Problems), or up to three credit hours each of 690 (Theory of Research), may be
used toward the degree of master of education. Any combination of 684, 685 and 690 may
not exceed 25% of the total credit hour requirement shown on the individual degree plan.

Students who undertake a professional internship in partial fulfillment of master's
degree requirements after completing all course requirements for the master’s degree
must return to the campus for the final examination. The final examination Is not to
be administered until all other requirements for the degree, including any intern-
ship, have been substantially completed.

The candidate is not eligible to petition for an exemption from the final examination
as outlined for the degree of master of science. The announcement for the final
examination must be submitted to the Office of Graduate Studies at least two weeks in
advance of the scheduled date.

No examination may be held prior to the mid-point of the semester or summer term
in which a student will complete all remaining courses on the degree plan.

Except as noted above, the requirements for the degree of master of education are
identical with those for the degree of master of science.

THE DEGREE OF MASTER OF ENGINEERING

A student holding a bachelor of science degree in engineering or a qualified senior
during the last semester may apply for admission to Graduate Studies to work toward the
non-thesis degree of master of engineering, majoring in his or her particular field of
engineering. Approximately one-third of the required 36 credit hours of course work will
be taken in fields outside of the major field.
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To satisfy the residence requirement the student must complete 12 credit hours on
the campus at College Station.

The work in the major field will include one or two written reports (not necessarily
involving results of research conducted by the candidate).

A maximum of eight credit hours of 684 (Professional Internship), eight credit hours
of 685 (Problems), up to three credit hours each of 690 (Theory of Research), or 695
(Frontiers in Research) may be used toward the degree of master of engineering. Any
combination of 684, 685, 690 and 695 may not exceed 25% of the total credit hour
requirement shown on the individual degree plan.

Students who undertake a professional internship in partial fulfillment of master’s
degree requirements after completing all course requirements for the master’s degree
must return to the campus for the final examination. The final examination Is not to
be administered until all other requirements for the degree, including any intern-
ship, have been substantially completed.

The candidate is not eligible to petition for an exemption from the final examination
as outlined for the degree of master of science. The announcement for the final
examination must be submitted to the Office of Graduate Studies at least two weeks in
advance of the scheduled date. ‘

No examination may be held prior to the mid-point of the semester or summer term
in which a student will complete all remaining courses on the degree plan.

Except as noted above, the requirements for the degree of master of engineering are
identical with those for the degree of master of science.

THE DEGREE OF
MASTER OF LANDSCAPE ARCHITECTURE

The College of Architecture offers a non-thesis program leading to the degree of
master of landscape architecture. The degree requires the completion of a minimum of
40 hours of course work and a satisfactory comprehensive final examination.

To satisfy the residence requirement the student must complete 12 credit hours on
the campus at College Station.

A maximum of eight credit hours of 684 (Professional Internship) and eight credit
hours of 685 (Problems) may be used toward the degree and may not exceed 25% of
the total credit hour requirement shown on the individual degree plan.

Students who undertake a professional internship in partial fulfilment of master’s
degree requirements after completing all course requirements for the master’s degree
must return to the campus for the final examination. The final examination is notto
be administered until all other requirements for the degree, including any intern-
ship, have been substantially completed.

The announcement for the final examination must be submitted to the Office of
Graduate Studies at least two weeks in advance of the scheduled date. The candidate
does not qualify to petition for an exemption from the final examination as outlined for the
degree of master of science.

No examination may be held prior to the mid-point of the semester or summer term
in which a student will complete all remaining courses on the degree plan.

Except as noted above, the requirements for the degree of master of landscape
architecture are identical with those for the degree of master of science.
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THE DEGREE OF
MASTER OF PUBLIC ADMINISTRATION

Through its Department of Political Science, the College of Liberal Arts offers an
interdisciplinary, non-thesis program leading to the degree of master of public adminis-
tration. This program of study is under the joint auspices of the College of Liberal Arts and
the College of Business Administration and Graduate School of Business, with the
cooperation of the College of Engineering, and uses appropriate educational offerings
throughout the University.

The minimum requirements for this degree are the completion of 36 hours of course
work and a satisfactory final examination. To satisfy the residence requirement, the
student must complete 12 credit hours on the campus at College Station.

This professional curriculum is primarily designed to provide broad preparation in
public policy and administration for managerial careers in government services, which
now comprise nearly one out of five of the employed civilian labor force. In addition,
students may avail themselves of traditional University strengths in a wide range of
supporting areas and departments in order to prepare themselves for careers in city
management; in staff services such as personnel, finance or public relations; or in
important governmental or industrial areas of policy and administration such as marine
resources, energy, science and technology, agriculture and natural resources, judicial
and regulatory processes, and defense and foreign affairs, among others.

Most holders of a bachelor's degree in one of the social sciences, or managerial
sciences such as business administration, will normally be prepared to go directly into
graduate courses leading to the M.P.A. degree. Others may be required to take
preprofessional courses to fulfill prerequisites. For those with no prior administrative
experience, an internship may be required.

A maximum of eight credit hours of 684 (Professional Internship), eight credit hours
of 685 (Problems), up to three credit hours each of 690 (Theory of Research), or 695
(Frontiers in Research) may be used toward the degree of master of public administration.
Any combination of 684, 685, 630 and 695 may not exceed 25% of the total credit hour
requirement shown on the individual degree plan.

Students who undertake a professional internship in partial fulfilment of master's
degree requirements after completing all course requirements for the master’s degree
must return to the campus for the final examination. The final examination is not to
be administered until all other requirements for the degree, including any intern-
ship, have been substantially completed.

The candidate is not eligible to petition for an exemption from the final examination
as outlined for the degree of master of science. The announcement for the final
examination must be submitted to the Office of Graduate Studies at least two weeks in
advance of the scheduled date.

No examination may be held prior to the mid-point of the semester or summer term
in which a student will complete all remaining courses on the degree program.

Except as noted above, the requirements for the degree of master of public
administration are identical with those for the degree of master of science.
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THE DEGREE OF MASTER OF URBAN PLANNING

Students holding the baccalaureate degree may become candidates for the degree
of master of urban planning. This two-year interdisciplinary program provides opportuni-
ties for individual and collaborative work including the optional thesis. The minimum
requirements for this degree are the completion of 48 hours of course work and a
satisfactory final examination.

To satisfy the residence requirement the student must complete 12 credit hours on
the campus at College Station.

A maximum of eight credit hours of 684 (Professional Internship), eight credit hours
of 685 (Problems), up to three credit hours each of 690 (Theory of Research), or 695
(Frontiers in Research) may be used toward the degree of master of urban planning —
nor any combination of 684, 685, 690 and 695 may not exceed 25% of the total credit hour
requirement shown on the individual degree plan.

Only those candidates selecting the thesis option may qualify for exemption from the
final examination as outlined for the degree of master of science. The announcement for
the final examination in either case must be submitted to the Office of Graduate Studies
at least two weeks in advance of the scheduled date.

Students who undertake a professional internship in partial fulfillment of master's
degree requirements after completing all course requirements for the master’s degree
must return to the campus for the final examination. The final examination is not to
be administered until all other requirements for the degree, including any Intern-
ship, have been substantially completed.

No examination may be held prior to the mid-point of the semester or summer term
in which a student will complete all remaining courses on the degree program.

Except as noted above, the requirements for the degree of master of urban planning
are identical with those for the degree of master of science. :
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SUMMARY OF MAJOR STEPS TO FULFILL
REQUIREMENTS FOR THE MASTER’S DEGREE

OGS — Office of Graduate Studies
A&R — Admissions and Records

DH — Department Head
GA — Graduate Advisor
AC — Advisory Committee

Procedure

Approved By

Time

. Meet with departmental graduate}

advisor to plan course of study
for first semester

Before first semaester registration

. Establish Advisory committee;
submit degree plan

AC, DH
& OGS

No later than 90 days prior
to final oral or thesis defense

. lf thesis is required, submit
thesis proposal

DH & OGS

At least 14 weeks prior
to graduation

. Apply for degree; pay diploma
fee

During the final semester; see
“Office of Graduate Studies
Calendar” for deadlines

. Complete course work detailed
on degree plan

Well before final oral

. Submit announcement for
final oral

See “Office of Graduate Studies
Calendar” for deadlines

. Submit 3 approved final copies
of thesis

See “Office of Graduate Studies
Calendar” for deadlines

. File letter of intent to continue
for doctorate

| Immediately upon completion of all

requirements for master's degree

. Arrange for cap, gown and hood

Texas A&M Bookstore
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THE DEGREE OF DOCTOR OF PHILOSOPHY

Work leading to the degree of doctor of philosophy (Ph.D.) is designed to give the
candidate a thorough and comprehensive knowledge of his or her professional field and
training in methods of research. The final basis for granting the degree shall be the
candidate’s grasp of the subject matter of a broad field of study and ademonstrated ability
to do independent research. In addition, the candidate must have acquired the ability to
express thoughts clearly and forcefully in both oral and written languages. The degree is
not granted solely for the completion of course work, residence and technical require-
ments, although these must be met.

Residence (see also section entitled “Residence Requirements”)

Students who enter the doctoral degree programs with baccalaureate degrees must
spend two academic years in resident study on the campus at College Station. Students
who hold master's degrees when they enter doctoral degree programs must spend one
academic year in resident study on the campus. In either case, one academic year
beyond the first year of graduate study must be in continuous residence on the campus
of Texas A&M University at College Station. One academic year may include two
adjacent regular semesters or one regular semester and one adjacent 10-week summer
semester.

To satisfy the continuous residence requirement, the student must complete a
minimum of nine credit hours per semester or 10-week summer semester for the required
period. Those students who enter doctora! degree programs with baccalaureate degrees
may fulfill residence requirements in excess of one academic year (18 credit hours) on
the campus at College Station by attendance during summer sessions or by completion
of a less-than-full course load (in this context a full course load is considered nine credit
hours per semester). Full-time staff members of the University or of closely affiliated
organizations stationed at the campus may fulfill total residence requirements by the
completion of less-than-full course loads. See also section entitled “Registration.”

A minimum of 96 credit hours beyond the baccalaureate degree or 64 credit hours
beyond the master’s degree is normally required for the degree of doctor of philosophy.

_Tlme Limit

Allrequirements for the degree must be completed within a period of ten consecutive
calendar years for the degree to be granted. Graduate credit for course work more than
ten calendar years old at the time of the final oral examination may not be used to satisfy
degree requirements. ,

Final corrected copies of the dissertation or record of study must be accepted by the
thesis clerk no later than one year after the final examination or within the ten year time
limit, whichever occurs first. Failure to do so will result in the degree not being awarded.

Student’s Advisory Committee

After receiving admission to graduate studies and enrolling, the student will consult
with the head of his or her major or administrative department concerning appointment
of the chair of the advisory committee. The student’s advisory committee will consist of
no fewer than four members of the graduate faculty representative of the student’s
several fields of study and research, where the chair or co-chair must be from the
student's department, and one of the members must be from adepartment other than
the student’s major department. A graduate council representative (GCR) will be
appointed to the student’s advisory committee by the Office of Graduate Studies at the
time of approval of the degree plan.

The chair, in consultation with the student, will select the remainder of the advisory
committee. No individual located away from the campus at College Station may serve as
chair of a student's advisory committee but may serve as co-chair with an individual
located on the campus.
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The committee members’ signatures on the degree plan indicate their willingness to
accept the responsibility for guiding and directing the entire academic program of the
student and for initiating all academic actions concerning the student. Aithough individual
committee members may be replaced by petition for valid reasons, a committee cannot
resign en masse. The chair of the committee, who usually has immediate supervision of
the student’s research and dissertation or record of study, has the responsibility for calling
all meetings of the committee. The duties of the committee include responsibility for the
proposed degree plan, the research proposal, the preliminary examination, the disserta-
tion or record of study, and the final examination. In addition, the committee as a group
and as individual members is responsible for counseling the student on academic
matters, and, inthe case of academic deficiency, initiating recommendations to the Office
of Graduate Studies.

Degree Plan

The advisory committee will evaluate the student’s previous training and degree
objectives. It will then outline a proposed degree plan and a research problem which,
when completed, as indicated by the dissertation (or its equivalent for the degree of doctor
of education, the degree of doctor of environmental design, or the degree of doctor of
Engineering), will constitute the basic requirements for the degree. The student’s
proposed degree plan must be filed with the Office of Graduate Studies no later
than ninety (90) days prior to the preliminary examination. The proposed degree plan
will be submitted on standard forms, with endorsements by the student's advisory
committee, the head of the major department (and chair of the intercollegiate faculty, if
appropriate), for the approval of the Office of Graduate Studies. A field of study may be
chiefly in one department or in acombination of departments. All degree plans must carry
a reasonable amount of 691 (Research).

Additional course work may be added by petitionto the approved degree plan by the
student’s advisory committee if it is deemed necessary to correct deficiencies in the
student’s academic preparation.

Selected courses offered by the College of Medicine may be used for graduate credit.
For a listing of these courses, the student should see the head of his or her major
department, the dean of the College of Medicine, or the Office of Graduate Studies.

No credit may be obtained by correspondence study or for any course of fewer than
three weeks duration.

Transfer of Credit (see also page 37.)

Courses for which transfer credits are sought must have been completed with a
grade of B or better and must be approved by the student’s advisory committee and the
Office of Graduate Studies. Credit for thesis or dissertation research or the equivalent is
nottransferable. Credit for “internship” course work in any form is not transferable. Credit
for course work taken by extension at any college or university other than those in The
Texas A&M University System is not transferable. Texas A&M University does not
normally accept for transfer credit course work taken at colleges and universities of
foreign countries. Course work In which no formal grades are given or In which
grades other than letter grades (A, B, C, etc.) are given (for example, CR, P, S, U, H,
etc.) is not accepted for transfer credit. Credit for course work submitted for transfer from
any college or university must be shown in semester credit hours, or equated to semester
credit hours. An official transcript from the university at which transfer courses are taken
must be sent directly to the Office of Admissions and Records.

Languages

All students are required to possess a competent command of English. The doctoral
(Ph.D.) foreign language requirement at Texas A&M University is a matter of departmen-
tal option, to be administered and monitored by the individual departments of academic
instruction.
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Examinations

The student's major department and his or her advisory committee may require
qualifying, cumulative or other types of examinations at any time deemed desirable.
These examinations are entirely at the discretion of the department and the student’s
advisory committee.

The preliminary examination Is required. No student may be given a preliminary
examination unless his or her current official GPR is at least 3.00. This policy applies to
any written or oral portions. The preliminary examination for doctoral students shall be
given no later than the end of the first semester after completion of formal course work
and no earlier than a date at which the student is within approximately six credit hours of
completion of the formal course work on the degree plan (i.e., all course work on the
degree plan except 681, 684, 690, 691 and 692 courses). The examination shall be both
oral and written unless otherwise recommended by the student’s advisory committee
(including the graduate council representative) and approved by the Office of Graduate
Studies. The written part of the examination will cover all fields of study included in the
student’s degree plan. Each member of the advisory committee will be responsible for
administering a written examination in his or her particular field, unless he or she
chooses to waive participation In this part of the examination and so indicates on
the announcement of the examination. Two or more members of the advisory
committee may give a joint written examination. One or more members may require a
student to take a departmental or intercollegiate faculty examination to supplement or
replace awritten examination. Each written examination mustbe completed and reported
as satisfactory to the chair of the advisory committee before the oral portion of the
examination may be held. In case any written examination is reported unsatisfactory, the
entire advisory committee must agree (1) to proceed with the oral portion of the
preliminary examination, or (2) to adopt another course of action regarding the unsatis-
factory written examination. Either procedure is subject to the approval of the Office of
Graduate Studies.

The schedule for the preliminary examination must be approved by the Office of
Graduate Studies. Formal announcement of the preliminary examination must be
received in the Office of Graduate Studies no less than one week prior to the date of the
first scheduled written examination. If departmental or intercollegiate faculty preliminary
examinations are to be used as part of the written portion of the preliminary examination,
the Office of Graduate Studies should receive prior notification of such examinations,
along with a list of those students who are to participate, no less than one week prior to
the date of the first (or only) departmental or intercollegiate facuity examination. Both the
oral and the written portions of the preliminary examination must be administered on the
campus in College Station.

Credit for the preliminary examination is not transferable. Both parts (written and
oral) of the preliminary examination must be completed within a length of time approved
by the Office of Graduate Studies, usually not to exceed two weeks. if a departmental or
intercollegiate faculty examination is used as part of the written portion of the preliminary
examination, it must be the last examination offered prior to the date scheduled for the
preliminary examination. In the schedule of the written portion, all members of the

~student’s advisory committee are to be included. The graduate council

representative (GCR) is a member of the student’s advisory committee, and is to be
consulted in establishing examination dates and included among those who receive
copies of the announcement of the examination schedule.

Through the preliminary examination, the student’s advusory committee should
satisfy itself that the student has demonstrated the following qualifications:

a. A mastery of the subject matter of all fields in the program.

b. An adequate knowledge of the literature in these fields and has powers of

bibliographical criticism.
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In case a student is required to take, as a part of the written portion of a preliminary
examination, an examination administered by a department or intercollegiate faculty, the
department or intercollegiate faculty must:

a. Offer the examination at least once every six months. The departmental exami-
nation should be announced at least 30 days prior to the scheduled examination -
date.

b. Assume the responsibility for marking the examination satisfactory or unsatisfac-
tory, orotherwise graded, and in the case of unsatisfactory, stating specifically the
reasons for such a mark.

c. Forward the marked examination to the chair of the student'’s advisory committee
within one week after the examination.

The chair of the student’s advisory committee is responsible for making all written
examinations available to the members of the advisory committee at or before the oral
portion of the examination.

The chair of the advisory committee will report in writing to the Office of Graduate
Studies the results of the preliminary examination. The report should include recommen-
dations regarding the student’s admission to candidacy.

After passing the required preliminary oral and written examinations for the doctoral
degree, the student must complete all remaining requirements for the degree withinthree
calendar years. Otherwise, the student will be required to repeat the preliminary
examination.

By permission of the student’s advisory committee and the Office of Graduate
Studies, a student who has failed the preliminary examination may be given one re-
examination, only after a period of at least six months has elapsed.

A student must be registered in any semester or the first 5-week summer term in
which he or she is to appear for either the preliminary or the final examination.

Admission to Candidacy

To be admitted to candidacy for a doctoral degree, a student must have (1) satisfied
the residency requirements, (2) passed the preliminary examination, (3) completed all
formal course work, and (4) filed with the Office of Graduate Studies the approved
dissertation proposal. The student must be admitted to candidacy well in advance of the
date when the degree is to be granted. The final examination will not be authorized for .
any doctoral student who has not been admitted to candidacy.

Research Pr oposal

The generalfield of research to be used for the dissertation should be agreed on by
the student and the advisory committee at their first meeting, as a basis for selecting the
proper courses to support the proposed research.

As soon thereafter as the research project can be outlined in reasonable detail, the
dissertation research proposal should be completed. The research proposal should be
approved at a meeting of the student’s advisory committee, at which time the feasibility
of the proposed research and the adequacy of available facilities should be reviewed. The
approved proposal, signed by all members of the student’s advisory committee, the
graduate council representative, the head of the student’s major department (and chair
ofthe intercollegiate faculty, if appropriate), should be submitted to the Office of Graduate
Studies for final approval.

Dissertation

The ability to perform independent research must be demonstrated by the disserta-
tion, which must be the original work of the candidate. While acceptance of the
dissertation is based primarily on its scholarly merit, it must also exhibit creditable literary
workmanship. Theformat of the dissertation must be acceptable tothe Office of Graduate
Studies. Instructions as to format are avallable in the “Thesis Manual” which may
be purchased at the Library Copy Center and other locations on and off campus.
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By dates announced each semester in the “Office of Graduate Studies Calendar,”
the candidate must submit to the office of the thesis clerk three copies of the dissertation
in final form. The dissertation must include all suggestions and corrections of the
members of the student’s advisory committee and must bear the signatures of the
department head and the student’s advisory committee, with the exception of the
graduate council representative.

An abstract not exceeding 350 words and a vita page are included in the dissertation.
Two additional copies of the abstract and title page must be submitted with the
dissertation for microfilming.

In addition to a dissertation binding fee, all successful candidates for the doctorate
are required to pay to the Fiscal Department a dissertation microfilming fee. This fee is
used to film doctoral dissertations in cooperation with University Microfilms. A receipt
issued by the Fiscal Department showing payment of the required binding, collating and
editing fee and the microfiiming fee must be presented to the thesis clerk before the
dissertation or record of study can be accepted.

Theses, dissertations and records of study that, because of excessive corrections,
are deemed unacceptable by the thesis clerk, will be returnedto the student's department
head. The manuscript must be resubmitted as a new document, and the entire process
mustbegin again. Alloriginal submission deadlines mustbe met during the resubmission
process in order to graduate that semester.

Application for Degree

Formal application for the degree must be filed in the Office of Graduate Studies no
later than 90 days prior to the end of the semester, or 30 days prior to the end of the
summer term in which the student expects to complete requirements for graduation. See
Office of Graduate Studies Calendar.

Final Examination/Dissertation Defense

The candidate for the doctoral degree must pass a final examination by deadline
dates announced in the “Office of Graduate Studies Calendar” each semesteror summer
session. No student may be given a final examination unless his or her current official
GPR Is 3.00 or better and he or she has been admitted to candidacy. There must
be no unabsolved grades of D, F, or U for any course listed on the degree plan. To
absolve a deficient grade, a student must have repeated the course and have achieved
agrade of C orbetter. A student must have completed all course work on his or her degree
plan with the exception of any remaining 691 (Research) or 692 (Professional Study)
hours for which he or she must be registered. The announcement of the final examination
should be submitted to the Office of Graduate Studies at least two weeks in advance of
the scheduled date. The student’s advisory committee, as finally constituted, will conduct
this examination. The final examination is not to be administered until such time that the
dissertation or record of study is available in substantially final form to the student’s
advisory committee and the GCR and all concerned have had adequate time to review
the document. While the final examination may cover the broad field of the candidate’s
training, it is presumed that the major portion of the time will be devoted to the dissertation
and closely allied topics. Persons other than members of the graduate facuity may, with
mutual consent of the candidate and the major professor, be invited to attend final
examinations for advanced degrees. Upon completion of the questioning of the candi-
date, all visitors must excuse themselves from the proceedings. The advisory committee
will submitits recommendations on the appropriate form to the Office of Graduate Studies
regarding acceptability of the candidate for the doctoral degree. Students must be
registered in the University in the semester or summer session in which the final
examination is taken.

Students whose degree requirements include dissertations or records of study and
who plan to graduate at the end of a summer session (i.e., in August) should always
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register during the first term of the summer session, even though degree requirements
may make it necessary for them to register in the second term also.

The final examination for the doctoral degree must be administered on the campus
in College Station.

THE DEGREE OF DOCTOR OF EDUCATION

The doctor of education (Ed.D.) degree is a professional degree designed to prepare
candidates for positions of leadership in the full range of educational settings, including
public and private schools and colleges, business, government, industry and the military
establishment. The program is designed for the practitioner; graduates may be expected
tofill instructional, supervisory and administrative positions in which educational services
are to be rendered.

Although substantively different from the Ph.D. degree in education, the Ed. D.
degree requires equivalent admission qualifications, standards of scholarship, and
breadth and depth of study. Since graduates of the program are expected to demonstrate
a high level of professional skill and educational statesmanship, only those candidates
who show aconsistently high level of professional performance in their academic studies,
in their role-related studies, in their internship experience, and in the completion of their
records of study will be recommended for the degree.

The Ed.D. degree is available in adult and extension education, educational ad-
ministration, educational curriculum and instruction, educational psychology, health
education, industrial education, physical education and vocational education. Details of
the degree requirements are presented below.

Admission

Applicants must hold the master’s degree, must have completed at least three years

of professional experience in an educationally related setting, and must submit Graduate

- Record Examination scores and an academic record acceptable to the department to

which they apply. They also must complete a written instrument which assesses their

knowledge of the requirements and duties of the professional roles to which they aspire
and demonstrates their ability to write with clarity, organization and correctness.

Degree Plan

Each student’s proposed degree plan will be individually designed on the basis of the
student’s career objectives and the competencies associated with the professional role
to which the student aspires. it will contain a minimum of 64 semester hours, including
the following components:

1. Atleast six semester hours of proseminars stressing the foundation concepts with
which every Ed.D. student should be familiar;

2. Asetof courses selected to prepare the candidate for a specific professional role

- within a field of specialization;

3. One or more courses that develop basic understanding of the procedures and

applications of research;

4. Atleastone supporting field of 12 or more semester hours ortwo supporting fields

of nine or more semester hours each;

5. Aprofessionalinternship of at least six semester hours related to the professional

role to which the student aspires;

6. Arecord of study (described below) involving at least 12 semester hours of credit.

Residence

The residence requirement for the Ed.D. degree is 30 semester hours taken on the
campus at College Station, Texas. Of these 30 semester hours, at least 18 must be taken
as afull time student. The residence requirement must be fulfilled within five consecutive
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calendar years. This requirement may be satisfied by a student who presents any
combination of full time study during summer sessions of at least 5-weeks duration and/
orwork as afull-time student during regular sessions which totals in the aggregate at least
18 semester hours, accomplished within a five-year period beginning with the first course
proposed to apply to this requirement.

Iinternship

Each Ed.D. degree candidate will complete a university-directed internship in a
professional employment setting with a minimum duration of 300 clock hours accrued at
the rate of 10-40 hours per week. The internship will require of the student full participation
and responsibility in experiences directly related to the student’s career specialization.
Credit for the internship will not be given for a continuation of regular employment
activities (e.g., continuing to serve as ajunior college teacher or as an elementary school
principal), but only for completing an entirely new work experience. The internship may
be on a paid or unpaid basis, must be undertaken after the student has a degree plan on
file, and must be supported by prior or concurrent course work (usually toward the end
of the degree program). Prior to its beginning, the internship must be approved in writing
as to details by all members of the students’ doctoral committee. At the conclusion of the
internship, a formal written summary of its nature and results must be approved by the
student’s advisory committee.

Record of Study

The Ed.D. student will produce a major research document called a record of study.
The research project may involve such topics as (1) a field study on a problem of major
proportions in time or extent; (2) a curriculum development project validated through pilot
and field testing; or (3) action research on a curricular, instructional, supervisory, or
administrative problem based on empirical data. The Ed.D. student must have primary
responsibility for the design and development of the research, and the record of study
must be the sole and original work of the candidate.

Whatever the nature of the research project undertaken by the candidate, he or she
will be required to prepare a record of study which explains and supports the activities
undertaken in the project and supports its conclusions with adequate investigations,
empirical data and a comprehensive bibliography. The record of study will follow the
instructions available in the “Thesis Manual” which may be purchased at the Texas A&M
Bookstore. Procedures used inthe student’s research will be described in sufficient detail
for educators in other locations to apply or extend the procedures. All records of study
should be characterized by accuracy of observation and measurements, thoroughness
of analysis and synthesis, and accuracy and completeness of presentation.

Examinations

Each Ed.D. degree candidate is required to take a departmentally-prepared written
qualifying examination prior to the completion of 30 hours of doctoral work. Although not
an absolute requirement, the student is encouraged to take the required six hours of
proseminar before taking the qualifying examination. Continuation in the program and/
or any additional required study is dependent on the results of this qualifying examination.
The chair of the student's advisory committee will report in writing to the Office of
Graduate Studies the results of the qualifying examination.

In addition, each candidate must successfully complete an oral and written prelimi-
nary examination prior to admission to candidacy and a final oral examination upon
completion of the record of study. Both of these examinations will conform to the
requirements for the Ph.D. preliminary examination and final examination.

Except as noted in the sections above, the requirements for the doctor of education
degree are identical with those for the degree of doctor of philosophy.
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THE DEGREE OF DOCTOR OF ENGINEERING

The doctor of engineering program has as its objective the education of men and
women to function at the highest levels of the engineering profession, with emphasis on
solving problems which arise in the use of technology to benefit mankind. Since these
problems frequently have a societal impact which is non-technical in nature and since
technological advances are implemented through business and industry, the doctor of
engineering program seeks to couple understanding of the characteristics of social and
business institutions with high competence in solving engineering problems.

The curriculum is nominally a 96 semester-credit-hour professional program beyond
the baccalaureate degree. A minimum of 60 credit hours beyond the master's degree will
be required. These totals include a maximum of 16 credit hours for a professional
internship.

Following entry into the professional program, the student will complete a minimal
36 semester-credit-hour course of study prior to a one calendar year (4 credit hours per
semester) internship in which the student will extend his or her education in a practice-
oriented environment such as an industrial organization. The professional programs are
administered by the departments of the College of Engineering, together with the College
of Engineering and the Office of Graduate Studies.

The final oral/written examination for the doctor of engineering degree is admini-
stered by the student’s advisory committee, as approved by the College of Engineering
and the Office of Graduate Studies.

Additional information can be obtained from the Office of Graduate Studies, the
College of Engineering, or any department in the College of Engineering.

Admission

Applicants possessing baccalaureate degrees and a 3.00 grade point ratio (GPR) or
graduate degrees may seek admission, provided they meet or exceed academic
requirements listed below. These students must be admitted to the program by both the
Office of Graduate Studies and the College of Engineering.

To be admitted to the doctor of engineering program by the College of Engineering,
applicants must complete the appropriate application form, provide transcripts of all
academic work taken beyond the secondary school level, prepare a 300-word essay
dealing with the applicants’ motivations for seeking admission to the program, be
recommended by their respective departments, be interviewed by the admissions sub-
committee of the eoctor of engineering program committee, and be approved by the
College of Engineering. '

Students seeking admission beyond the master’s level are required to pass the oral
and written examinations associated with the doctor of engineering qualifying examina-
tion described in “Examinations.”

Admission to Graduate Studies does not imply admission to the doctor of engineer-
ing program, nor does admission to the program by the College of Engineering imply
admission to Graduate Studies.

Residence

Students who enterthe D.Eng. program with baccalaureate degrees must spend two
academic years in resident study on the campus at College Station. Students who hold
master’s degrees when they enter the program must spend one academicyear in resident
study on the campus. In this context, an academic year is defined as two regular
semesters, two 10-week summer semesters, or a regular semester and a 10-week
summer semester. To satisfy the residence requirement, the student must complete a
minimum of nine credit hours per semester or 10-week summer semester for the required
period.
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Student’s Advisory Committee

After receiving admission to Graduate Studies and to the doctor of engineering
program, the student will consult with the head of his or her administrative department
concerning appointment of the chair of the advisory committee. The student’s advisory
committee will consist of not fewer than four members of the graduate faculty represen-
tative of the student’s several fields of study. One member of the committee must be from
a department other than the student’s administrative department.

The student’s internship supervisor, a practicing engineer, also is a member of the
advisory committee.

The chair, in consultation with the student will select the remainder of the advisory
committee. The chair will notify the tentative members of the advisory committee, giving
the student’s name and field of study, requesting that they consider serving on the a
dvisory committes. The student will interview each prospective committee member to
determine whether he or she will accept the assignment.

The student’s advisory committee has the responsibility for guiding and directing the
entire academic and internship programs of the student and for initiating all actions
concerning the student. The chair of the advisory committee, who usually hasimmediate
supervision of the student’s program, has the responsibility for calling required meetings
of the advisory committee and calling meetings at any other time considered desirable.

The duties of the advisory committee include responsibility for the proposed degree
program, the doctor of engineering qualifying examination (written and oral), the
technical adequacy of the internship program, the qualifications of the student to embark
ontheinternship, the internshipreport, and the final examination. In addition, the advisory
committee as a group and as individual members is responsible for counseling the
student on academic matters, and, in the case of academic deficiency, initiating
recommendations tothe Dean of the College of Engineering and the Director of the Office
of Graduate Studies. .

Degree Plan

The student’s advisory committee will evaluate the student’s previous education and
career objectives. The committee will then outline a proposed degree plan which will
constitute the basic academic requirements for the degree. The student’s proposed
degree plan must be filed with and approved by the Office of Graduate Studies no later
than ninety (90) days prior to the preliminary examination. It will be submitted on standard
forms, with endorsements by the student’s advisory committee and the head of the
student’s administrative department, for the approval of the dean of the College of
Engineering and the Office of Graduate Studies. At the time of approval, the Dean of
Engineering will appoint a representative of the College of Engineering to the student’s
advisory committee and the Office of Graduate Studies will appoint a graduate council
representative (GCR) to the student’s advisory committee.

The graduate portion of the proposed degree plan will include a minimum of 96
semester credit hours. Of these, 80 semester credit hours of course work are required;
the Professional Internship (see section on “Internship”) willearn 4 semester credit hours
per semester and per summer term,

The 80 semester credit hours of graduate course work shall include a minimum of
20 semester credit hours of required core course work, 12 semester credit hours of
elective professional development courses, 32 semester credit hours of department-
oriented graduate level courses, 12 semester credit hours of engineering design courses,
and 4 semester credit hours of professional development seminar.

Additional course work may be added by petition to the approved degree plan by the
student’s advisory committee if such additional course work is deemed necessary to
correct deficiencies in the student’s academic preparation.
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Scholarship

In order to remain in good standing, students admitted to the doctor of engineering
program must maintain a GPR of 3.25 during their graduate studies.

Examinations

All students admitted to the program are required to pass a comprehensive written
and oral examination called the doctor of engineering Qualifying Examination. It will be
administered when semester credit hours equivalentto the number required for a master
of engineering degree have been accumulated. Individuals holding a master’s degree
when they enter the doctor of engineering program will be expected to take the doctor of
engineering Qualifying Examination during their first semester of enroliment. The
examination determines whether or not the student is prepared to continue study toward
the doctor of engineering degree. A student who fails the Qualifying Examination may,
with the approval of the advisory committee, retake the examination once. The second
examination will be administered after a suitable period of preparation, normally not less
than six (6) months, upon the recommendation of the advisory committee.

The student’s major department and advisory committee may require departmental,
cumulative, or other types of examinations at any time deemed desirable. These
examinations are entirely at the discretion of the department and the student’s aadvisory
committee. For instance, these examinations may be used for determining the technical
depth and breadth required for the internship project. The candidate for the degree of
doctor of engineering must pass a final oral examination in the final semester of course
work following the internship. This exam will include presentation of results of internship
work. The student’s advisory committee, as finally constituted, will conduct this examina-
tion, which will include the internship experience and closely allied topics as well as the
broad field of the candidate’s training. Persons other than members of the graduate
faculty may, with mutual consent of the candidate and the major professor, attend final
examinations for advanced degrees. Upon completion of the questioning of the candi-
date, all visitors must excuse themselves from the proceedings. The advisory committee
will submit its recommendations through the Dean of Engineering to the Office of
Graduate Studies regarding the acceptability of the candidate for the doctoral degree.

Internship

As part of the degree requirements, each student will spend a minimum of one
calendaryearworking under the supervision of a practicing engineer in industry, business
or government. The objectives of the internship are two-fold: (1) to enable the student to
demonstrate the ability to apply both knowledge and technical training by making an
identifiable contribution in an area of practical concern to the organization or industry in
which the internship is served, and (2) to enable the student to function in a non-academic
environment in a position in which he or she will become aware of the organizational
approach to problems, in addition to those of traditional engineering design or analysis.
During the internship phase of the program, the student must be continually enrolled in
the University.

The nature of the internship experience will be determined by mutual consent among
the student, the advisory committee, and the supervising organization prior to com-
mencement of the internship period. It is expected that the internship experience will be
at a level in the organization which will enable the student to deal with broadly based
problems affecting more than one facet of the organization, rather than a single narrow
or specific technical problem. It is the student’s responsibility to identify and arrange a
suitable internship. Specific arrangements for the internship will be made through the
student’s major department, and an internship agreement must be negotiated between
the student and the advisory committee, and the internship supervisor and appropriate
representatives of the industrial organization. Copies of all agreements must be approved
by the College of Engineering and the Office of Graduate Studies.
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Record of Study

A record of study, which usually is a report of the student’s internship experiences,
must be prepared in accordance with guidelines issued by the doctor of engineering
program committee. By dates announced each semester, the candidate must submit to
the Office of the Dean of Engineering three copies of the record of study in final form. The
suggestions and corrections of the members of the advisory committee must be
incorporated, and the report must bear the signature of the department head and the
members of the student’s advisory committee with the exception of the Graduate council
representative. The record of study must be the original work of the candidate. This record
of study must also be approved by the thesis clerk as in the case of a Ph.D. dissertation.

Except as noted inthe sections above, the requirements for the doctor of engineering
degree are identical with those for the degree of doctor of philosophy.

THE DEGREE OF
DOCTOR OF ENVIRONMENTAL DESIGN

Work leading to the degree of eoctor of environmental design (D.E.D.) is intended
to provide the candidate with a thorough and comprehensive knowledge of the profession
of landscape architecture and training in methods of research.

Each student is expected to enter the program with mature objectives, aclear choice
of a professional discipline and a stronginterest in a specific aspect of the profession. The
student will essentially be responsible, in consultation with his or her advisory committee,
for developing a proposed degree plan.

Admission

In addition to the normal admission requirements of the Office of Graduate Studies,
each applicant for admission to the D.E.D. program of the Department of Landscape
Architecture must submit the following materials to the department:
A. An illustrated brochure or portfolio, which has been designed to exhibit the
indiv‘idual's professional experience and competence. Preferred format size
is 8/2"x 117

B. Apaperstatingtheindividual's understanding and philosophy regarding the ethic,
societal value and scope of the profession of landscape architecture; and the
individual's professional goals and objectives for pursuing his or her program of
study. .

C. A minimum of three letters of support addressing the candidate’s ability to pursue

doctoral work and to understand the profession of landscape architecture.

Program Requirements

Students entering the D.E.D. program must complete 96 hours of approved study
beyond the baccalaureate degree or 56-64 hours beyond the master’s degree. Core
course work is required in data processing, technical writing, statistics, and research
methods. A minimum of 6 credit hours must be taken outside the major field. A maximum
of 24 credit hours willbe allowed for a written dissertation, which must be the original work
of the candidate on a subject approved by the candidate’s advisory committee, the
department, and the Office of Graduate Studies.

Except as noted above, the requirements for the degree of doctor of environmental
design are identical with those for the degree of doctor of philosophy.
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SUMMARY OF MAJOR STEPS TO FULFILL
REQUIREMENTS FOR THE DOCTORAL DEGREE

DH — Department Head
GA — Graduate Advisor
AC — Advisory Committee
GCR — Graduate Council Representative

OGS —
AR —

Office of Graduate Studies
Admissions and Records

Procedure

Time

. Meet with departmental graduatef

advisor to plan course of study
for first semester

Before first semester registration

2. Establish Advisory committee; | | No later than 90 days prior
submit degree plan AC, DH |to preliminary examination
& OGS
3. Meet with GCR Once degree plan is approved
by OGS
4, Complete course work detailed Prior to preliminary examination

on degree plan

(See Catalog for specific details)

. Arrange for preliminary

examination

At least one week’s natice given
to OGS

- Submit proposal for dissertation |

or record of study

Waell in advance of expected
graduation date

. Prepare draft of dissertation

or record of study

8. Apply for degree; pay diploma During the final semester; see
fee “Office of Graduate Studies
Calendar” for deadlines
9. Submit announcement for See “Office of Graduate Studies
final oral Calendar” for deadlines
10. Submit 3 approved final copies | see “Office of Graduate Studies

of dissertation or record of study

Calendar” for deadlines
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LIBRARY FACILITIES

Sterling C. Evans Library

The University’s principal research collections, numbering over 1,900,000 volumes
and 3,800,000 microforms are housed in a centrally located facility providing seating for
4,470 readers.

Onthe third through sixth floors 572 lockers are available for assignment to graduate
students. There are, in addition, 417 closed studies for use by faculty members and
doctoral students engaged in research requiring extensive and constant use of library
materials. ‘

Centralized reference service is available on the first floor. The Documents De-
partment, located on the second floor, offers assistance in using the large collection of
government documents and technical reports.

More than 15,000 serial titles are received, as well as state, national and foreign
newspapers. The library also is a depository for selected federal documents. It also
houses over 700,000 reports (primarily, but not exclusively, in the engineering disci-
plines) on microfiche.

Most materials may be checked out by graduate students for a period of four weeks.
Exceptions are periodicals, which can be checked out for four hours, and reference
materials and materials temporarily reserved by instructors for required reading which
must be used in the library.

Another special service is offered in bibliographic instruction. Tours of the library can
be arranged to cover areas from general orientation to in-depth bibliographic instruction
in specific fields of study. Classroom instruction also is available. Contact the instruc-
tional services librarian for further information.

The library’s Automated Information Retrieval Service (AIRS) offers a wide range of
on-line and laser disk bibliographic and statistical data bases. All major fields of inquiry
are represented in the data bases. Types of materials retrieved by the system range from
technical reports and patent information to published articles and project descriptions for
current research activities. Costs vary with the data base searched. Students, faculty and
staff can also access national and international bibliographic databases at a nominal cost
gl_rqu_gh the “do-it-yourself” computerized searching service offered by the Reference

ivision.

A Learning Resources Department (LRD) located on the sixth floor has more than
150 microcomputers with several printers that are available to students for class and
research-related use. Audio visual materials and equipment also are available in this
department. .

The Special Collections Division, housed on the second floor of the Evans Library,
includes several collections which support research in specific subject areas. These are
the Jeff Dykes Range Livestock Collection (including a sub-collection of J. Frank Dobie
items), a Western lllustrators Collection, the Science Fiction Research Collection, a
Somerset Maugham collection, the Texas Collection, the Ku Klux Klan Collection, the
Dyksterhuis Collection of the Earliest Scientific Literature of the Forests and Ranges of
North America, the Bodenstein Reprint Collection on Developmental Biology, and a
collection of early architectural works. Additionally, there is a small collection of approxi-
mately 1,000 rare books on a wide variety of topics.

The Archives Department, located on the west side of the library complex on the first
floor, houses University records and papers.

Medical Sciences Library

This professional research library is located across from the College of Veterinary
Medicine and adjacentto the College of Medicine. lts specialized collection of biomedical
books and journals is used by the College of Medicine and the College of Veterinary
Medicine and other A&M faculty and students. The Medical Sciences Library’s collection



GENERAL INFORMATION / Computing Resources 61

holds over 100,000 volumes of journals and books in print and microform. The library
currently receives 2,000 subscriptions to American and foreign biomedical periodicals.

The Medical Sciences Library, with the hospital libraries at Scott & White and the
Veterans’ Administration in Temple, form the TAMU Consortium of Medical Libraries,
sharing resources, providing telefacsimile transmission of documents between libraries,
and supporting information services to the College of Medicine's Temple campus.

Online access to literature in the biomedical and health sciences is available through
the National Library of Medicine, BRS, Dialog and other database vendors. MEDLINE
and other specialized databases are available in the library on CD-ROM. The current five
years of MEDLINE also are available through the TexSearch service, which can be
dialed into throughout the University. Passwords are available from the Medical Sciences
Library. Professional staff provide reference services as well as instruction in database
searching and methods of managing biomedical information.

The library is open 99 hours each week, and has an open stack arrangement. lts
public catalog is available both in the library and by dial-up access. Books are loaned for
two weeks; journals do not circulate. Circulation is computerized and a Medical Sciences
Library card is required to check out materials.

Because this library serves professional and graduate colleges and departments,
there is strict adherence to policies of no talking, eating, drinking or using tobacco
products in the library.

COMPUTING RESOURCES

Texas A&M University provides an extensive array of computing resources to support
instructional, research and administrative computing. Computer hardware, softwars,
user support services and an extensive computer network are combined to provide one
of the finest and most sophisticated computing environments of any educational
institution in the nation. The computing environment is supported by a CRAY Y-MP2/116
supercomputer, an IBM 3090-300E with two vector facilities, two Amdahl 5860, a VAX
8820, two VAX 8650, a VAX 9000, a VAX 6420 and a number of RISC based systems.
These systems are connected with departmental computing resources and workstations
on a campus-wide fiber optic network, which supports Ethernet, Tobenring, TCP/IP,
_ DECnet, and 3270 protocols.

Generally available computing resources include specialized electronic printing
systems, a graphics laboratory, and campus computing networks. Specialized software
is available to assist the student and researcher in many areas, including the analysis of
data and preparation of reports with supporting graphics. A well-trained staff is available
to assist in providing computing support.

In addition to the generally accessible resources, there are many departmental
computing systems providing support to particular groups of users. These include about
thity VAX systems as well as IBM, PRIME, Data General, AT&T, Harris, Hewlett-
Packard, Pyramid and Texas Instruments Symbolics computer systems. There are
several hundred high performance workstations on the campus network including DEC,
SUN, Apollo, Hewlett-Packard and NEXT.

Over 3,000 University-owned microcomputers used as personal tools assist Texas
A&M researchers, students and administrators in meeting a broad range of computing
requirements. About 1,000 of these microcomputers are strategically located around the
campus in facilities which are open to all students.

The CRAY Y-MP2/116 supercomputer, the latestin the line of CRAY supercomputers,
has a single processor and 16 megawords (128 megabytes) of main memory. The
machine has a six nanosecond cycle time and a peak computational rating of 330
megaflops. ‘

The supercomputer system has 7.2 gigabytes of high speed disk storage and 30
gigabytes of secondary disk storage. The operating system is UNICOS (UNIX), and there
is a wide variety of application software available. The CRAY is attached to the campus
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network and is accessible from DECnet and TCP/IP connections to the network. The
CRAY system supports large scale computational jobs typically from the research and
graduate student users. The CRAY computing environment is managed by the Texas
A&M University Supercomputer Center, Dr. Bahram Nassersharif, Director.

The IBM 3090-300E has 128 megabytes of main memory, 64 megabytes of extended
storage and 32 channels. The AMDAHL 5860 system has 32 megabytes of memory and
32 channels. The IBM 3090-300E operates with the MVS/XA/JES3 operating system.
The 5860 operates with the VM/CMS operating system. Two data base management
systems, ADABAS and IMS/DB, operate on the MVS system. Software includes
statistical packages, SAS, SPSS, BMDP; optimization packages, MPSX, XMP, MINOS;
simulation package GPSS; and a wide variety of applications packages and language
compilers.

There are 120 gigabytes of on-line storage available to the combined MVS and VM
systems. Computer tape support is provided by nine 12 inch tape units and five cartridge
tape units.

An Amdahl 5860, a SUN 4/490, an IBM RS 6000/530, and two Hewlett-Packard 835
provide support for the UNIX environment. These systems have a variety of software
packages and are supported by about 10 gigabytes of on-line storage.

High quality, high speed, non-impact output for printed and graphics material is
available at the following campus locations:

TCC (Teague Research Center) — 2 Xerox 9790 electronic print systems
RCC (Evans Library) — 1 Xerox 4050
ZCC (Zachry Engineering Center) — 1 Xerox 4050

Graphics support is provided by a variety of graphics output devices and software.
Graphics devices available include 11 and 36 inch Versatec electrostatic plotters, a 36
inch Houston Instrument 4-pen color plotter, several graphics terminals and a high
resolution Colorgraphic camera system. Software includes SAS/GRAPH; DISSPLA,
TELL-A-GRAF, CUECHART and TELLAPLAN; NCR graphics; Versaplot and EPIC; and
ICU (Interactive Chart Utility).

The IBM and Amdahl computing resources are managed by the Computlng Services
Center, L.D. “Dave” England, Director.

The VAX computing environment is comprised of a large VAX cluster which supports
the research and instructional computing needs of students and faculty of Texas A&M
University.

. The DEC VAX 9210 (256 megabytes of memory), VAX 8820 (88 megabytes of
memory), VAX 8650 (80 megabytes of memory each), and the VAX 6420 (64 megabytes
of memory) operate as an cluster sharing about 35 gigabytes of disk storage. Software
on the cluster includes a variety of language compilers, graphics and scientific subroutine
libraries. The cluster is supported by several printers including a Xerox 4050 electronic
print system. Also supporting the cluster are two cartridge tape units and six round tape
units.

The DEC cluster also serves as a gateway for the CRAY Y-MP supercomputer. Also
attached to the cluster is an additional 30 gigabytes of disk storage used to support the
CRAY. :

The VAX computing resources are managed by the Academic Computer Services,
Dr. Don Maxwell, Director.

An extensive network provides access to the above systems as well as other computer
systems throughout the state, the United States and foreign countries. The Texas A&M
network is comprised of several major parts: a campus wide Ethernet, a campus wide
toben ring, several asynchronous port selectors, and a SNA network. There are almost
8,000 devices connected to the campus network ranging from microcomputers to the
CRAY supercomputer. All major buildings, including the dormitories, are connectedto the
campus networks. The Texas A&M network is part of THEnet, anetwork of over 100 nodes
at Texas A&M University, the University of Texas at Austin, the University of Houston and
other Texas universities.
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The asynchronous port selectors strategically located around campus provide direct
connections as well as dial-up capability. The port selectors, operating at 9,600 baud,
provide access to all of the computing resources on the network.

Texas A&M University is part of SESQUInet, a high speed network which links several
universities in Texas and is a gateway to the INTERnet (ARPAnet). This network provides
high speed access to other universities and research laboratories in the United States as
well as to the National Science Foundation’s supercomputer network, NSFnet.

BlTnet is an international network which provides file transfer and electronic messag-
.ing among the systems on campus, across the nation and internationally.

DIVISION OF STUDENT SERVICES

The Division of Student Services is a cluster of administraiive departments underthe
supervision of the Vice President for Student Services. It is designed to serve students
at Texas A&M University and includes:

Recreational Sports at Texas A&M is generally recognized as having one of the
best all-around recreational sports programs in the country. Recreational Sports offers
the Intramural Sports Program, Sport Club Program, TAMU Outdoors Program and
informal recreation and fitness classes. Intramural sports provides an opportunity for
students to participate in a wide variety of sports activities and also affords a splendid
educational opportunity for the students who serve as intramural officials and supervi-
sors. Intramural sports attempts to provide each student with the opportunity to partici-
pate in activities as regularly as his or her time and interest permit. These activities are
organized on an individual basis as well as in teams, thereby enabling all to participate.

The Sport Club Program offer's students the opportunity to represent Texas A&M at
local, regional and national competitions in thirty different sports. Each club supplies
instruction to the novice athlete as well as highly competitive opportunities for the skilled
athlete. TAMU Outdoors allows students access to equipment for outirigs and offers trips
for students wishing to learn more about outdoor recreation. Through regular participa-
tion, itis hoped that the individual will develop an appreciation of the worthy use of leisure
time and a wholesome attitude toward physical activity.

Recreational facilities such as weight rooms, racquetball/handball courts and
basketball courts located in the Read Building, G. Rollie White Coliseum and DeWare
Field House are available for daily use. Outdoor facilities include football, softball and
soccer fields as well as a golf driving range located at the Intramural Sports Center and
Penberthy Intramural Center.

Memorial Student Center is a combination of a beautiful facility and a wide variety
of services and programs intended to meet the cultural, social and recreational needs of

-the university community. This facility includes meeting rooms, a printing center, the
central ticket office, lounges, a cafeteria and snack bar, bookstore, a music listening

“room, bowling lanes and an art gallery. The MSC Council is responsible for producing a
wide variety of programs, ranging from ballet to leadership conferences, as well as for
providing a laboratory for individual growth and development. OPAS, Town Hall, Aggie
Cinema, Great Issues, Political Forum and the Visual Arts Committee are examples of
some of the 26 programming committees of the MSC Council. All students are invited to
become involved in MSC programs and to use the facilities and services of the MSC.

Office of the Students’ Attorney, a component of the Department of Student
Affairs, is staffed by licensed attorneys who offer legal advice and counseling to all
students and recognized student organizations. Some of the most common legal matters
on which students request advice are landlordftenant problems, consumer protection,
auto accidents and the domestic relations law. Advice, however, is not restricted to these
subjects, and students with any type of legal problems are encouraged to see the
students’ attorney.

The students’ attorney is limited in matters of litigation and can only represent
students in court in consumer protection cases. Additionally, the students’ attorney
cannot represent students against Texas A&M University or against another student.
Please call for an appointment, Room 317, Teague Building, 409/845-5821.
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Office of the Commandant plans, coordinates and implements programs of the
Corps of Cadets. Army, Navy/Marine and Air Force ROTC programs are offered.
Graduate students pursuing a commission through the ROTC program are authorized
membership in the Corps of Cadets, Room 102, Military Sciences Building, 409/845-
2811,

Student Counseling Service (SCS) provides academic, career choice, personal-
social, marriage/couples, human sexuality and crisis/femergency counseling as well as
various types of group counseling and topical workshops. Other services provided
include study skills training; computer assisted career guidance; the administration and
interpretation of interest and personality inventories; an academic, educational, career
and personal growth information library; relaxation and biofeedback training; the
Counseline self-help tape program (call 409/845-2958 to make anonymous requests);
and referral to other specialized sources of help found within the University and the
surrounding geographic area.

The Student Counseling Service respects the confidential nature of counseling
sessions to the limits provided by law, and no record of a student's visits is made on an
academic transcript orin a placement file. Except for certain special services, no fees are
charged for counseling.

Appointments for limited duration counseling services may be arranged by calling
409/845-1651 (for study skills assistance, testing, and academic and career counseling)
or 409/845-4427 (for personal counseling and daytime emergency counseling), or by
going to the Student Counseling Service which is located on the third floor of the YMCA
building.

In a CRISIS/EMERGENCY situation, the student should come to the Student
Counseling Service during weekday, daytime service hours. At night or on weekends the
student should go to the second floor of the Student Health Center (use the "Urgent Care”
entrance), or call 409/845-1557.

Student Activities assists approximately 680 recognized student organizations
offering a variety of activities and interests for the students, faculty and staff at Texas
A&M. Organizations include academic, recreational and sports clubs as well as home-
town organizations. Their activities include a variety of events such as business
meetings, movies, conferences, barbecues, dances andfield trips. Information regarding
recognized student organizations may be obtained from the Department of Student
Activities,409/845-1133.

The Department of Student Affairs has primary responsibility for on-campus
housing, operation of an Off Campus Center, Alcohol and Drug Prevention and Educa-
tion, Residence Hall Multicultural Programs, New Student Orientation, Support Service
for Students With Handicaps, University Discipline, and Students' Attorneys. The
department advises two major student organizations - Residence Hall Association and
Otf Campus Aggies. It also serves as a student contact for sexual harassment victim
assistance, coordinates the University withdrawals process, conducts personal safety/
security programming, coordinates Silver Taps, advises Bonfire, coordinates the Univer-
sity Rules and Regulations process, and assists students in a multitude of other ways
including critical incident follow-up. The main office of the Department of Student Affairs
is located in Room 103 of the YMCA Building, 409/845-3111, although department offices
are located throughout the campus.

Alcohol/Drug Education and Prevention Texas A&M University is committed to
helping Aggies make responsible and informed decisions regarding the use of alcohol
and drugs. The University encourages students to take advantage of the various
educational programs offered through the Center for Drug Prevention and Education in
the Department of Student Affairs. The goal of the Center for Drug Prevention and
Education, which is located in the Beutel Health Center, is to provide factual information
about all aspects of drug use. With this information, students will become informed
citizens who can address drug abuse issues and become appropriate models for society
andfamily. The University is committed to a positive approach to the prevention of alcohol
abuse and illicit drug use within the campus community.
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University Health Center is open 24 hours a day except for University holidays and
is designed to provide care for the majority of common health problems. Serious medical
and major elective surgical cases will be referred to local specialist consultants who also
have privileges to admit to the Health Center inpatient service under their care when they
deem appropriate.

The medical staff provides a general practice level of care. Specialist consultants are
available on a limited basis in the fields of otorhinolaryngology (ear, nose and throat),
orthopedics (bone and joint), general surgery, radiology, urology, gynecology and
dermatology. Obstetrical care, surgery and dental services are not available at the Health
Center.

The medical laboratory provides most routine laboratory tests; more specialized
testing is sent to a reference lab for a nominal charge to the student.

The x-ray department provides limited sarvices similar to those offered in most small
privateclinics. Special exams involving fluoroscopy or special contrast media are referred
to a private radiologist, and the charge for these is the responsibility of the student.

The pharmacy provides a limited formulary of prescription medication. There is a
nominal charge for prescription medications. Some non-prescription medications are
available without charge.

Physical therapy services are available for treatment ordered by clinic physicians,
consultants and private physicians.

In emergency cases, ambulance service, run by the Texas A&M Emergency Care
Team, is available on campus without charge 24 hours a day except for University
holidays. The campus emergency number is 9911.

There are nominal charges for the following: Prescription medications as noted
above to both outpatients and inpatients; inpatient meals; special and non-routine
laboratory tests; special and non-routine x-rays; orthopedic appliances; pre-employment
physicals and miscellaneous physical exams.

The University Health Center does not perform major surgery. In cases of need, the
student selects the hospital and surgeon and assumes financial responsibility for surgical
or medical procedures. Care will be provided in most cases for post-operative patients.
Help will be provided by the Health Center staff.

Support Services for Students With Handicaps Texas A&M University does not
discriminate on the basis of handicap in admission or access to its programs. Otherwise
qualified handicapped students are offered a variety of assistance through the Office of
Support Services for Students With Handicaps located in Hart Hall, Ramp B, 409/845-
1637. The office, a component of the Department of Student Affairs, coordinates
accommodations that may be needed in academic areas or residence life to permit
students with handicaps to successfully pursue a college education. The office also
works closely with the Texas Rehabilitation Commission (TRC) to assist students with
disabilities. Their services are described under the section on vocational rehabilitation
in this catalog.

Multicultural Services provides retention programs and services for ethnic minority
students at Texas A&M, including seven recognized student organizations. The
department's multicultural resources include video, audio, and printed material available
for staff and student use; outreach programs to faculty and students on cultural diversity
and racism in higher education; and AggieCulture, a monthly newsletter promoting
multicultural issues, programs and events. Scholarship/fellowship information, extracur-
ricular and academic counseling, a career development institute, and racial and cultural
sensitivity and awareness seminars also are offered by the department. The department
also aids the University in its efforts to promote cultural pluralism in academics and
extracurricular activities 409/845-4551.
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GRADUATE
COURSES

All graduate courses offered in the University are described on the following pages
and are listed by departments, arranged alphabetically. Some of the new courses and
changes in courses are included in this catalog pending their approval by the Texas
Higher Education Coordinating Board.

Figures in parentheses following the number of the courses indicate the clock hours
per week devoted to theory and practice, respectively. Theory includes recitations and
lectures; practice includes work done in the laboratory, shop, drawing room, or field. The
unit of credit is the semester hour, which involves one hour of theory, or from two to four
hours of practice per week for one semester of 15 weeks.

Roman numerals to the right of the credit value of some courses indicate the
semester in which it is regularly offered. The letter “S” denotes summer offerings.

Any course may be withdrawn from the session offerings in case the number of
registrations is too small to justify offering the course.

DEPARTMENT OF ACCOUNTING

« J. J. Benjamin (Head), L. L. Bravenec, D. L. Crumbley, J.C. Flagg, D. A. Forgione,
G. A. Giroux, S.D. Grossman, J. M. Holley, V. Karan, D. S. Kerr, M. R. Kinney, S. H.
Kratchman, D. R. Lassila, M.L. Loudder, J. R. Miller, U. S. Murthy, C. J. Nixon, L. G.
Pointer, S. A. Reed, W. T. Shearon, Jr.**, L. M. Smith, C. D. Stolle, R. H. Strawser, E. P.
Swanson, J.W. Tillinger, W. A. Wallace, C. E. Wiggins*, Jr., C. J. Wolfe

* Doctoral Student Advisor
** Master's Student Advisor

The Department of Accounting offers graduate studies leading to the M.S. and Ph.D.
degrees, and course work supporting the College of Business Administration and
Graduate School of Business' M.B.A. degree. The M.S. degree provides the necessary
course work for students who wish to enter public accounting, private industry or
government service. The Ph.D. program is designed to prepare students for careers in
teaching and research.

Additional information, including specific departmental requirements, may be ob-
tained by contacting the master’s student advisor or the doctoral student advisor in the
Department of Accounting.

(ACCT)

602. Business Combinations and Accounting Measurements. (3-0). Credit 3. Accounting
treatments for business combinations; reporting practices followed by conglomerate companies.
Security and Exchange Commission decisions, corporation annual reports and stock exchange
listing statements; case studies. Classification 6 students may not enroll in this course. Prereq-
uisite: ACCT 642 or equivalent.

607. Seminarin Auditing. (3-0). Credit3. Currentissues andresearch in auditing, attestation and
financial disclosures. Classification 6 students may not enroll in this course. Prerequisite: ACCT
648.
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611. Management of Taxation. (3-0). Credit 3. Various income taxes on taxable entities. For
business and other majors. Classification 6 students may not enroll in this course.

612. Partnership and Real Estate Taxation. (3-0). Credit 3. Concepts and principles of partner-
ships and real estate taxation; the use of partnerships and real estate for tax planning.
Classification 6 students may not enroll in this course. Prerequisite: ACCT 405 or 611.

613. Estate Planning. (3-0). Credit 3. Taxation of decedent's estates and lifetime gifts; valuation
of property subject to estate and gift taxes; concepts and principles of estate and trust taxation;
estate planning. Classification 6 students may not enroll in this course. Prerequisite: ACCT 405
or611.

614. Current Topics in Taxation. (3-0). Credit 3. Selected topics may include compensation
techniques, corporate returns, international taxation, real estate taxation. May be taken twice for
credit. Classification 6 students may not enroll in this course. Prerequisite: ACCT 405 or 611.

615. Oil and Gas Taxatlon. (3-0). Credit 3. Tax aspects of the acquisition, exploration and devel-
opment of oil and gas properties including subleases, depletion, sharing arrangements, carried
interests, drilling arrangements, tax shelters and windfall profit tax. Classification 6 students may
not enroll in this course. Prerequisite: ACCT 405, 611 or equivalent.

621. Corporate Taxation l. (3-0). Credit 3. Formation and capital structures, partial liquidations,
S corporations, accumulated earnings tax, personal holding companies and other topics.
Classification 6 students may notenroll in this course. Prerequisite: ACCT 405, 611 or equivalent.

626. Property Transactions. (3-0). Credit 3. Concepts and principles of the federal taxation
practices relating to property and tax accounting methods. Classification 6 students may notenroll
in this course. Prerequisite: ACCT 611 or approval of instructor.

631. Corporate Taxationl.(3-0). Credit3. Taxation of corporationsinbusiness combinations and
consolidations, divisions, recapitalizations and other special areas Classification 6 students may
not enrollin this course. Prerequnsne ACCT 611.

640. Accounting Concepts and Procedures |. (3-0). Credit 3. Accounting concepts and rela-
tionships essential to administrative decisions; use of accounting statements and reports as
policymaking and policy execution tools. Classification 6 students and non-business graduate
students may enroll in specially designed sections of this course. Prerequisite: Graduate
classification.

641. Accounting Concepts and Procedures Il. (3-0). Credit 3. Financial accounting; conceptual
aspects obtained through the problem approach. Classification 6 students may not enroll in this
course. Prerequisites: Graduate classification; ACCT 640 or equivalent.

642. Accounting Concepts and Procedures I!l. (3-0). Credit 3. Advanced financial accounting
topics. Theoretical and problematical treatment of accounting in the corporate structure, debtand
equity funding, and preparation and analysis of financial statements under conditions of changing
economic environment. Classification 6 students may not enroll in this course. Prerequisites:
Graduate classification; ACCT 641 or equivalent.

648. Accounting Information Systems. (3-0). Credit 3. Design, implementation, operation,
control and audit techniques of accounting information systems. Classification 6 students may not
enroll in this course. Prerequisites: ACCT 641 and BANA 607 or equivalent.

649. Managerial Accounting. (3-0). Credit 3. Cost accounting concepts and use of accounting
data in planning and control of operations. Classification 6 students may not enroll in this course.
Prerequisite: ACCT 640 or equivalent.

651. Development of Accounting Thought. (3-0). Credit 3. Criteria for choices among income-
determination and asset-valuation rules in context of public reporting. Classification 6 students
may not enroll in this course. Prerequisite: ACCT 642 or approval of instructor.

660. Accounting Information and Financial Markets. (3-0). Credit 3. Financial accounting
research with emphasis on financial markets; investigates major areas of financial accounting
research, related statistical technniques and the progress of research in a historical perspective.
Classification 6 students may not enroll in this course. Prerequisite: ACCT 665 or approval of
instructor.

661. Interdisciplinary Interface of Accounting Thought. (3-0). Credit 3. Implications for ac-
countants of new developments in other disciplines and of changes in the technology and
financing of particular industries. Classification 6 students may not enroll in this course.
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665. Research Methodology l. (3-0). Credit 3. Nature and evaluation of accounting research;
includes preparation and evaluation of original research papers. Classification 6 students may not
enroll in this course. Prerequisite: Doctoral classification.

666. Research Methodology ll. (3-0). Credit 3. Research designs in accounting; identification of
and approaches to solving the “unanswered questions" in accounting research. Classification 6
students may not enroll in this course. Prerequisite: Doctoral classification.

671. Contemporary Accounting Topics. (3-0). Credit 3. Currentissues and research in topical
areas: financial data audit and control; international accounting; accounting for natural resources;
tax planning, theory and structure of taxation. Students select three of the topics available.
Classification 6 students may not enroll in this course. Prerequisites: Graduate classification;
approval of instructor.

679. Managerial Accounting Analysis. (3-0). Credit 3. Primary aspects of managerial account-
ing needs; planning, internal control, cash andinventory management, data systems andanalysis,
and mergers and acquisitions. Classification 6 students may not enrollin this course. Prerequisite:
ACCT 649 or equivalent.

680. Tax Research and Policy. (3-0). Credit 3. Methodology and sources of tax research; tax
analysis research, policy implications, behavioral aspects and use of quantitative analysis.
Classification 6 students may not enroll in this course. Prerequisite: ACCT 405 or 611.

684. Professional Internship. Credit 1 to 6. A directed internship in an organization to provide
students with on-the-job training with professionals in organizational settings appropriate to the
student's professional objectives. Variable credit 1 to 6 hours each semester. Classification 6 .
ts.‘tucl‘:('ants may not enroll in this course. Prerequisite: Approval of committee chair and department

ead.

685. Problems.Credit 1104 eachsemester. Directedindividual study of selected problems using
recent developments in business research methods. Classification 6 students may not enroll in
this course. Prerequisites: Graduate classification; approval of instructor,

688. Doctoral Seminar. (3-0). Credit 3. Historical development of the conceptual framework of
accounting theory and practices; analysis of currentresearch and controversialissues in the field.
For doctoral students only. May be repeated for credit three times. Classifi cahon 6 students may
not enroll in this course. Prerequisite: M.B.A. or equivalent.

689. Speclal Topics In... Credit 1 to 4. Selected topics in an identified area of accounting. Clas-
sification 6 students may not enroll in this course. May be repeated for credit.

690. Theory of Research In Accounting. (3-0). Credit 3. The design of research in the various
subfields of accounting and the evaluation of research results using examples from the current
research literature. Classification 6 students may not enroll in this course. May be repeated for
credit. Prerequisites: Graduate classification in accounting.

691. Research.Credit1or moreeach semester. Research for thesis ordissertation.Classification
8 students may not enroll in this course.

ADULT AND EXTENSION EDUCATION
(See Interdisciplinary Education)
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DEPARTMENT OF AEROSPACE ENGINEERING

A. Ahmed, D. H. Allen, L. A. Carlson, W. E. Haisler (Head), A. L. Highsmith, J. L.
Junkins, V.K. Kinra, K. D. Korkan, A.J. Kurdila, C. Ostowari, T.C. Pollock, T.W.
Strganac, T. Strouboulis, R. E. Thomas, S. R. Vadali, D. T. Ward*, J. D. Whitcomb

*Graduate Advisor

The Department of Aerospace Engineering offers graduate work to provide training
in preparation for the practice of aeronautical/aerospace engineering and careers in
pertinent areas of research. Programs leading to the degrees of M.Eng., M.S. and Ph.D.
are offered. The department also offers courses and faculty supervision for students
pursuing the doctor of engineering degree. There are no foreign language requirements
in any of these programs. Major areas of interest are fluid mechanics, hypersonics,
computational fluid dynamics, flight mechanics, spacecraft dynamics, solid mechanics,
propulsion and composite materials.

Wind tunnels provide equipment for aerodynamic research in fundamental fluid flow
problems, for atmospheric boundary layer flow about buildings, vehicles and other
common structures, and for three-dimensional testing of complete airplane models. Five
research aircraft are available for full scale flight research. Investigations of materials and
structural mechanics problems are undertaken in the Mechanics and Materials Center.
Solutions to complicated fluid and solid mechanics problems are efficiently obtained with
;miw{ersity and college mainframe computers and supporting departmental computational

acilities.

Courses relating to structural mechanics and materials listed at the end of this
section are contained within the Interdisciplinary Engineering listing. The mechanics and
materials courses are administered by the Department of Aerospace Engineering and
are taught by faculty from the Departments of Aerospace, Civil and Mechanical
Engineering.

(AERO)

601. Principles of Fluid Motion. (4-0). Credit4. Formulation of equations of motion for subsonic,
transonic and supersonic flow; classical and numerical solution methods for aerodynamic flow
fields; applications to slender body theory, method of characteristics and drag minimization.
Prerequisite: Approval of instructor.

602. The Theory of Fluid Mechanics. (3-3). Credit 4. Entry-level graduate course on the theory
of fluid mechanics, employing a wide-range unified approach; concepts of compressibility,
turbulence and boundary layer theory; laboratory includes elements of measurement techniques,
numerical methods and physical modeling. Prerequisite: MATH 601 or registration therein.

603. Applied Mechanics for Aerospace Engineers. (3-0). Credit 3. Development of field
equations for analysis of aerospace solids and fluids; conservation laws; kinematics, constitutive
behavior of solids and fluids; appllcahons to aerospace engineering problems. Prerequisite:
Graduate classification.

605. Aeroacoustics l. (3-0). Credit 3. Lighthill's theory, jet noise prediction; introduction to pro-
peller androtor noise prediction methods; acoustic energy dissipation, finite amplitudes and cases
where the simple wave equation is not appropriate are discussed. Prerequisite: Graduate
classification.

614. Aeroacousticsll.(3-0).Credit3. Compactand non-compactnoise sources, linear acoustics,
and non-linear acoustics applied to propeller and rotor aeroacoustic methodologies; investigation
of Hawking's approach as compared to the solution of the Ffowcs Williams-Hawkings equation;
case studies. Prerequisite: AERO 605.
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615. Numerical Methods for Internal Flow. (3-0). Credit 3. Methods for solving internal flow
problems; viscous and inviscid compressible flow, Euler/Navier Stokes solvers, boundary
conditions. Prerequisites: MATH 601 and AERO 316; or approval of instructor.

620. Unsteady Aerodynamics. (3-0). Credit 3. Theoretical formulation of unsteady airfoil theory
and techniques used for determining airloads on oscillating lift surfaces; exact solutions and
various approximations presented and evaluated; application to problems of unsteady incom-
pressible, subsonic and transonic flows about airfoils and wings. Prerequisite: Approval of
instructor.

622. Spacecraft Dynamics and Control. (3-0). Credit 3. Modeling different types of spacecraft
and control systems, sensors, and actuators; stability; control system design; attitude estimation;
attitude and orbital coupling; environmental effects. Prerequisite: AERO 422 or ELEN 420.

623. Optimal Spacecraft Attitude and Orbital Maneuvers. (3-0). Credit 3. Application of opti-
mization and optimal control techniques to spacecraft maneuver problems; computation of open
loop and feedback controls for linear and nonlinear spacecraft dynamical systems; case studies.
Prerequisite: AERO 423 or equivalent.

624. Celestial Mechanics. (3-0). Credit 3. Analytical and numerical methods for computing
spacecraft orbits under the influence of gravitational, aerodynamic, thrust and other forces;
Keplerian two-body problem, perturbation methods, orbit determination, navigation and guidance
for aerospace vehicles. Prerequisite: AERO 423 or equivalent,

660. Nonlinear Flight Dynamics. (3-0). Credit 3. Nonlinear equations of motion for coupled
aircraft motions; coupled aerodynamic phenomena; application of the direct method of Lyapunov
to nonlinear aircraft motions; elastic airplane equations of motion. Prerequisite: AERO 421 or
approval of instructor.

671. Panel Method Techniques in Aerodynamics. (3-0). Credit 3. Theory and application of
liting surface and non-lifting surface panel methods in aerodynamics; development of vortex
lattice, source, and doublet panels as well as higher order methods; application toincompressible,
subsonic, and supersonic wings and wing-bodies. Prerequisite: AERO 301 or equivalent.

672. Advanced Numerical and Compressible Aerodynamics, (3-0). Credit 3. Nonlinear tran-
sonic flow including two and three dimensional analysis and design techniques; compressible
subsonic panel theory with emphasis on problem formulation and boundary conditions; designing
and programming nonlinear aerodynamic methods. Prerequisite: AERO 303, 320 or equivalent.

674. Invisclid Hypersonic Flow. (3-0). Credit 3. Theoretical formulation of inviscid hypersonic
flow theory; techniques for hypersonic vehicle flowfield analysis; high temperature effects,
including both equilibrium and nonequilibrium flows; classical and modern computational meth-
ods. Prerequisite: AERO 303 or equivalent.

675. Aerodynamic Heating. (3-0). Credit 3. Analysis of compressible laminar and turbulent
boundary layers in high-speed flows; convective aerodynamic heating. Prerequisite: AERO 475
or approval of instructor.

676. Aerothermochemistry. (3-0). Credit 3. Fundamentals of kinetic theory, chemical thermody-
namics and statistical mechanics; applications to high temperature chemically reacting equilib-
rium and nonequilibrium aerodynamic flows. Prerequisite: AERO 303 or equivalent.

681. Seminar. (1-0). Credit 1. Selected research topics presented by the faculty, students and
outside speakers. Prerequisite: Graduate classification.

685. Problems. Credit 1 to 4 each semester. Special topics not within scope of thesis research
and not covered by other formal courses. Prerequisite: Graduate classification in aerospace
engineering.

689. Special Topics in... Credit 1 to 4. Selected topics in an identified area of aerospace engi-
neering. May be repeated for credit. Prerequisite: Approval of instructor.

691. Research. Credit 1 or more each semester. Technical research projects approved by de-
partment head.
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The following MEMA courses are part of the curriculum in aerospace engineering
and are taught by the faculty of the Department of Aerospace Engineering.

601. Theory of Elasticity. (3-0). Credit 3.

605. Energy Methods. (3-0). Credit 3.

611. Engineering Fracture Mechanics. (3-0). Credit 3.

612. Wave Propagation in Isotropic and Anisotropic Solids. (3-0). Credit 3.
613. Principles of Composite Materials. (3-0). Credit 3.

620. Processing and Testing of Composite Materials. (2-3). Credit 3.

632. Structural Stability. (3-0). Credit 3.

633. Theory of Plates and Shells. (3-0). Credit 3.

641. Plasticity Theory. (3-0). Credit 3.

646. Introduction to the Finite Element Method. (3-0). Credit 3.

647. Theory of Finite Element Analysis. (3-0). Credit 3.

648. Nonlinear Finite Element Methods in Structural Mechanics. (3-0). Credit 3.
689. Special Topics in ... Credit 1 to 4.

The following MEMA courses are part of the curriculum in aerospace engineering but
are normally taught by faculty of other engineering departments.

607. Flow and Fracture of Solids. (3-0). Credit 3.

608. Elasticity of Structural Elements. (3-0). Credit 3.

609. Materials Science. (3-0). Credit 3.

610. Applied Polymer Science. (3-0). Credit 3.

618. Designing with Composites. (2-3). Credit 3.

636. Theory of Thermal Stresses. (3-0). Credit 3.

640. Theory of Shells. (3-0). Credit 3.

650. Dynamic Fluid-Solid Interactions. (3-0). Credit 3.

651. Viscoelasticity of Solids and Structures I. (3-0). Credit 3.
652. Viscoelasticity of Solids and Structures II. (3-0). Credit 3.
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DEPARTMENT OF AGRICULTURAL ECONOMICS

S. H. Amosson, D. A. Bessler, F. O. Boadu, O. Capps, Jr., G. M. Clary, J. R. Conner,
E. E. Davis, R. A. Dietrich, R. A. Edwards, W. F. Edwards, D. E. Farris, D.U. Fisher, R. L.
Floyd, S. W. Fuller, H. L. Goodwin, Jr., W. R. Grant, R. C. Griffin, W. L. Griffin, W. A.
Hayenga, L. L. Jones, R. D. Kay, D. A. Kilinefelter, T. O. Knight, R. D. Knutson, R. D.
Lacewell, C. F. Lard, D. J. Leatham, L. A. Lippke, K. K. Litzenberg, A. C. Lovell, B. A.
McCarl, J. M. McGrann, J. W. Mjelde, A. G. Nelson (Head), J. P. Nichols, T. Ozuna, D. I.
Padberg, J. B. Penson, Jr., J. W. Richardson, M. E. Rister, C. P. Rosson, F. J. Ruppel,
I. W. Schmedemann, V. E. Schneider, R. B. Schwart, Jr., C. E. Shafer, C. R. Shumway*,
E. G. Smith, K. W. Stokes, P. B. Thompson, M. L. Waller, G. W. Williams

*Graduate Advisor

The objective of the Department of Agricultural Economics is to train scientific and
professional workers. Increasing attention of public agencies and private organizations
to rural economic and social problems points to enlarged opportunities for well-qualified
graduates for teaching, research, public administration, management and private em-
ployment.

In planning a student’s program, the need for broad training, rather than narrow
specialization, is recognized. The student, regardless of his or her primary interest, is
expected to take not only advanced courses covering various fields within the department
but also essential supporting courses in other departments. In all cases the student is
expected to acquire a knowledge of economic theory, its application to contemporary
agricultural problems, and the ability to employ statistical techniques and other method-
ology in making social and economic studies.

The teaching and research activities are grouped broadly as follows: (1) production
economics, (2) marketing, (3) agricultural finance, (4) agricultural policy, (5) resource
economics, (6) real estate economics, and (7) quantitative methods. The present and
expanding program of research in the department affords the student a wide choice and
capable guidance in thesis or dissertation research.

The M.S. degree in agricultural economics may or may not require a thesis and is
oriented to the basic professional requirements. Graduates receiving the master of
agriculture degree have been employed in the following areas: (1) agribusiness manage-
ment, (2) agribanking, (3) commodity analysis, (4) real estate economics, (5) international
agricultural development. A professional internship rather than a thesis is required. The
Ph.D. program concentrates on the theory, quantitative tools and methodology required
of the professional agricultural economist.

No foreign language requirement is stipulated for students pursuing a Ph.D.
program in agricultural economics. '

(AGEC)

601. Commodity Futures and Options Markets. (3-0). Credit 3. Price risk management using
agricultural commodity futures and options markets, detailed examination of theories of hedging
and formulation of optimal hedging strategies, various applied hedging strategies evaluated and
compared with emphasis placed on options relative to futures, relationship of options to farm
policy. Prerequisites: One course in calculus and one course in statistics.

602. Agricultural Market Organization and Structure. (3-0). Credit 3. Framework within which
farm products are marketed; implications of horizontal and vertical integration and governmental
activities; influence on market structure of producers, the food and fiberindustries and consumers.
Prerequisite: ECON 607 and MATH 142 or equivalent.

603. Land Economics. (3-0). Credit 3. Selected problems of allocation and use of natural
resources with special reference to government organizations, quasi-governmental bodies and
other interest groups. Prerequisite: AGEC 422 or equivalent.
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604. Natural Resource Economics. (3-0). Credit 3. Critical evaluation of policies and procedures
in natural resource development and use; identification of problems in resource development, the
political-economic decision-making processes and analytical tools which can contribute to
economic decisions. Prerequisite: Graduate classification.

605. Rural Real Estate Appraisal and Organization. (3-0). Credit 3. Concepts of property rights
and their valuation; factors affecting the value of these rights are related to general economic
theory to explain real estate market process; specific applications of appraisal techniques in
valuing urban and rural real properties. Prerequisite: AGEC 422.

606. Range Economics. (3-0). Credit 3. Application of economic and financial tools for improved
managerial decision-making in the range-livestock industry. Prerequisite: Graduate classification
in the College of Agriculture and Life Sciences. Prerequisite: AGEC 325 or equivalent. Cross-listed
with RLEM 606.

607. Research Methodology. (3-0). Credit 3. Scientific method in economic research: problem
identification and selection, hypothesis testing, assumptions, model selection, data communica-
tion; evaluation of research studies and development of thesis prospectus or equivalent.
Prerequisite: M.S. or Ph.D. graduate classification.

609. Applied Welfare Economics. (3-0). Credit 3. Social benefits and costs of policy alternatives
for commercial agriculture, natural resource development and public investment in agricultural
research; general equilibrium and welfare economics including consumers' and producers’
surplus; benefit-cost analysis; applications from contemporary agricultural economics literature.
Prerequisite: ECON 629.

610. Advanced Natural Resource Economics. (3-0). Credit 3. Current and emerging problems
in natural resource economics: factors contributing to natural resource quality and quantity
changes; natural resources in relation to current agricultural technology, economic problems,
environmental issues, legal and political constraints and institutions. Prerequisites: ECON 629 or
AGEC 609.

611. Production Economics I. (3-0). Credit 3. Economic principles for analyzing agricultural
production, resource, and firm level decision making; problems are treated regarding the technical
unit and the firm; both neoclassical theory and methods for evaluating decisions under uncertainty
are emphasized. Prerequisites: ECON 607 and MATH 142 or equivalent.

614. Agricultural Policy. (3-0). Credit 3. Public policies and programs affecting agriculture and
agribusiness; development of policies and programs, identifying relevant issues, reviewing past
and projecting future means to attain desired goals, and development of methods to evaluate the
consequences of alternative farm policies on U.S. agriculture, agribusinesses and trade. Prereq-
uisites: ECON 607 and MATH 142 or equivalent.

615. Agricultural and Food Policy Analysis. (3-0). Credit 3. Advanced analytical base for
understanding, evaluating and formulating farm and food policy; economic analyses developed
and applied to selected contemporary policy issues. Prerequisite: AGEC 614 or equivalent.

617. Market Development Research Theory.(3-0). Credit3. Emergence of marketdevelopment
concepts, practices and strategies for products; causes, effects and relationships to business and
consumer economics; market development technical research methods and operations; market
assessment and evaluation. Prerequisites: STAT 651, ECON 607.

619. Agricultural Business Analysis. (3-0). Credit 3. Practical application of operational and
strategic modern decision-making tools to agribusiness; management process, basic functions of
managing, and important managerial and economic skills and understanding needed to carry out
these functions. For master of agriculture students. Prerequisite: Graduate classification.:

620. Capital Market In Agriculture. (3-0). Credit 3. Selected micro and macro economic issues
in agricultural finance; application of economic and finance theory with appropriate quantitative
methods to financial management in agriculture and financial markets serving agriculture.
Prerequisites: AGEC 630, 611, 641, STAT 608 and ECON 611, or equivalent.

621. Quantitative Techniques for Decision-Making in Agriculture. (3-0). Credit 3. Quantitative
decision-making techniques in agricultural economics and agribusiness; emphasis on analysis
using microcomputers; techniques include linear programming, regression analysis, simulation,
gp& _qutimization techniques. Prerequisites: MATH 141 and 142 or equivalents; Corequisite:

651.
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627. Agricultural Marketand Price Analysis. (3-0). Credit 3. Application of economictheory and
statistical methods to the analysis of agricultural commodity price behavior; price forecasting;
relationships among farm prices, marketing costs and retail prices. Prerequisites: AGEC 447 and
STAT 608 or equivalent.

630. Financlal Planning of the Farm Firm. (3-0). Credit 3. Application of financial planning and
analysis principles to farm business firms: capital budgeting and selection of farm investments; the
role of debt structure and liquidity in firm growth and stability; how to build, merchandize and
manage a firm’s “credit”; alternatives for gaining control over resources and maintaining business
efficiency over time. Prerequisite: ACCT 229 or equivalent.

632. Production Economics Il. (3-0). Credit 3. Theory of the firm applied to problems of product
_ supply, input demand and resource allocation; major estimation and data issues. Prerequisites:
ECON 630, ECMT 676, ECMT 669.

633. Economics of Underdeveloped Agricultural Areas. (3-0). Credit 3. Survey of agricultural
development issues and conceptual approaches to the study of agricultural and economic
development in less developed countries; topics include agricultural production, technological
change, marketing, trade and the evaluation of government policies; familiarity with intermediate-
level economic theory required. Prerequisite: ECON 323.

634. Economics of Agricultural Production. (3-0). Credit 3. Application of economic principles
to crop and livestock units, stressing amounts and combination of inputs required for most
profitable production. Use of computers and quantitative techniques to address economic and
resource issues in agriculture. Prerequisite: AGEC 325 or approval of instructor.

641. Operations Research Methods in Agricultural Economics. (3-0). Credit 3. Theory and
practice regarding the application of operations research tools to agricultural economics problem
areas. Mainly concentrates on optimization approaches. Prerequisite: AGEC 317 or equivalent.

642. Systems Analysis and Programming in Agricultural Economics. (3-0). Credit 3. Theory,
algorithms and applications of dynamic optimization in deterministic and stochastic settings
applied to agricultural economics systems; analytical methods include dynamic programming,
calculus of variations and optimal control. Prerequisite: AGEC 641.

644. Law and Agriculture. (3-0). Credit 3. Laws affecting agricultural firms and individuals in day-
to-day farm and ranch decision-making; legal arrangements and issues in intensive livestock
operations; agronomic marketing practices; agricultural use of herbicides, insecticides and
pesticides; other current legal issues. Prerequisite: Graduate classification.

645. Agricultural Consumption Analysis. (3-0). Credit 3. Specification, estimation and interpre-
tation of models of consumer behavior with emphasis related to farm economy and food
commodities; building and evaluating food consumption models. Prerequisites: ECON 629;
Corequisite: AGEC 661.

652. International Agricultural Economics. (3-0). Credit 3. Examination of institutions and market
structures of international agricultural trade; theoretical foundations of trade theory and exchange
rate determination, trade and exchange rate agreements and restrictions, linkages between fiscal
and monetary policy, interest rates and exchange rates; impacts of domestic and foreign public
policy on international commodity flows. Prerequisites: AGEC 452, ECON 452, or approval of
instructor.

655. Agricultural Marketing Operations. (3-0). Credit 3. Commodity and product systems;
structure and performance; forces of change affecting responses of marketers to change; practical
management: analysis, planning, organization and control. Prerequisites: AGEC 314, ECON 203
or equivalent.

661. Applied Econometric Methods in Agriculture. (3-0). Credit 3. Application of econometric
methods in a theoretical framework for the analysis of agricultural markets and farm firm behavior;
emphasis on specifying and estimating agricultural production and demand functions and
agricultural sector models; selected topics according to student needs. Prerequisite: ECMT 676.

681. Seminar. (1-0). Credit 1 each semester. Review of current literature, preparation of papers
on selected topics, application of the problem solving approach, discussions with visiting
agricultural economists and related professionals.
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684. Professional Internship. Credit 1 to 4. A work-study course for master of agriculture
program in agricultural economics. ,

685. Problems. Credit 1 to 4 each semester. Directed individual study of a selected problem in
the field of agricultural economics.

689. Special Toplics In... Credit 1 to 4. Selected topics in an identified area of agricultural
economics. May be repeated for credit.

691. Research. Credit 1 or more each semester. Initiation and completion of a research project
of approved scope for an advanced degree.

DEPARTMENT OF AGRICULTURAL EDUCATION

G. E. Briers, H. D. Brown* (Head), J. E. Christiansen®, K. L. Denmark, D. R.
Herring*, A. Larke, Jr., D. C. Pfannstiel, C. D. Townsend, J. D. Townsend

*Graduate Advisor

The Department of Agricultural Education offers graduate studies leading to the
degrees of master of education, master of agriculture with an option in agricultural
development, master of science, doctor of philosophy and doctor of education.

Advanced study in agricultural education or agricultural development is designed to
help agricultural professionals to work with people. Professionals such as teachers of
agriculture at secondary and postsecondary institutions, agricultural extension person-
nel, international development specialists, teacher educators in agriculture, curriculum
specialists, and a wide array of private and public sector professionals who are
responsible for the introduction of change may improve their capabilities through a
program of selected courses and experiences. Program planning and program imple-
mentation receive emphasis. Course content and teaching procedures used in graduate
courses are selected to assist in the development of skills in recognizing and analyzing
professional problems and initiating plans of action for the solution of these problems.

Candidates for master’s degrees in agricultural education or in agricultural develop-
ment should have at least one year of successful professional experience or should plan
for an internship in a specific career in professional agriculture or education. Evidence of
maturity, purposefulness, and scholastic ability may be considered in lieu of experience
upon approval of the faculty and the head of the department. Candidates for doctoral
degrees must have at least three years of successful professional experience.

The staff of the department maintains continuous contact with agricultural profes- .
sionals in the field. These contacts enable faculty members to conduct graduate
programs with understanding and appreciation of important and complex problems
encountered by professional agricultural workers. -

(AGED)

601. Advanced Methods in Agricultural Education. (3-0). Credit 3. Learning theories; tech-
niques and procedures to enhance the teaching-learning process; methods to evaluate learning.
Prerequisite: Approval of department head.

602. Problem Analysis in Teaching Vocational Agriculture. (3-0). Credit 3. Designed for
teachers of agricultural science and for those returning to the profession. Problems encountered
by teachers identified, analyzed and resolved. Prerequisite: Approval of department head.

605. Supervision of Occupational Experience Programs in Agriculture. (3-0). Credit 3.
Occupational experience programs — their nature and scope in relation to supervised activities
in agriculture, part-time agricultural cooperative experiences and pre-employment laboratories.
Prerequisite: Approval of department head.
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607. Youth Leadership Programs. (3-0). Credit 3. Methods and procedures of organizing and
conducting youth leadership programs in school and non-school settings. Prerequisite: Profes-
sional experience or approval of department head.

610. Principles of Adult Education. (3-0). Credit 3. Identification of basic principles motivating
adults to learn. Procedures to implement these principles in bringing about changes in adult
behavior. Prerequisite: Professional experience or approval of department head.

615. Philosophy of Agricultural Education. (3-0). Credit 3. Historical and philosophical devel-
opments in education that brought about education in agriculture; ideas of individuals that
culminated in agricultural education institutions and organizations. Prerequisite: Approval of
department head.

619. Workshop in Agricultural Education. Credit 1 to 3. Offered for three or six weeks or full
semester to study selected problems in agricultural or extension education. Consultants are used
in specialized areas. May be taken twice for credit but not to exceed 6 hours of credit toward a
degree. Prerequisite: Professional experience or approval of department head. :

630. Guidance and Counseling for Rural Youth. (3-0). Credit 3. Problems of youth with special
attention given to rural youth; theories of vocational development reviewed and techniques and
procedures developed to help youth make career choices. Prerequisite: Approval of department
head. ’

640. Methods of Technological Change. (3-0). Credit 3. Dynamics of cultural change as
theoretical framework for planned technological change; methods of planning and implementing
change, its effects and how it can be predicted. Prerequisite: Approval of department head.

641. The Transfer of Technology by Institutions. (3-0). Credit 3. Role and organization of in-
stitutions for effective transfer of technology; institutional models, assignment of priorities,
institutional linkages, communications, special program design, program strategies and program
evaluation. Prerequisite: Professional experience or approval of department head.

644. The Agricultural Advisor in Developing Nations. (3-0). Credit 3. Trends, conditions,
critical incidents, techniques, roles, and preparation affecting the success of persons desiring to
provide technical assistance in projects of agricultural development by serving as agricultural
advisors in developing nations, especially in cross-cultural settings. Prerequisite: Approval of
instructor.

645. Initiating, Managing, and Monitoring Projects of International Agricultural Develop-
ment. (3-0). Credit 3. Origin of projects in agricultural developmentinvolving host governments;
procedures in developing contracts with sponsors; duties and responsibilities of contract admin-
istrators, project leaders, and the home institution; reporting systems, project reviews, and
evaluation procedures; procedures effective in managing projects. Prerequisite: AGED 640 or
approval of instructor.

646. Institutions Serving Agriculture in Developing Nations. (3-0). Credit 3. Comparisons
among programs and functions, strengths and weaknesses, organization, and relationships of
institutions and agencies in public sectors serving agriculture in developing nations; includes
those responsible for agricultural extension, agricultural research, agrarian reform, price stabili-
2ation, agricultural credit and agricultural cooperatives. Prerequisite: AGED 641 or approval of
instructor. :

647. Field Studies in Agricultural Development. (2-2). Credit 3. Orientation to, analysis and
appraisal of representative programs of agricultural development; field trip required to study
agricultural development in a developing nation; primarily for graduate students with little or no
experience working in an international setting. Prerequisite: Approval of instructor.

681. Seminar. (1-0). Credit 1 each semester. Group study and discussion of current develop-
ments in agricultural education; research and legislation as they affect programs in teacher
education, agricultural science and related areas of education. Prerequisite: Approval of depart-
ment head,

684. Professional Internship. Credit 1 10 6 each semester. An on-the-job supervised experi-
ence program conducted in the area of the student's specialization. Prerequisites: Graduate
classification; approval of department head.
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685. Problems. Credit 1 to 4 each semester. Studies related to classroom, laboratory, super-
vised activities in agriculture, work experience, extension education and adult educational
activities in agricultural programs. Prerequisite: Approval of department head.

689. Speclal Topics in ...Credit 1 to 4. Selected topics in an identified area of agricultural
education. May be repeated for credit. Prerequisite: Approval of department head.

690. Theory of Agricultural Education Research. (3-0). Credit 3. Theory and design of research
problems in agricultural education; communication of research proposal and results of research;
evaluation of current research of faculty and students; review of current research literature. May
be taken 3 times for credit. Prerequisites: Approval of graduate advisor.

691. Research. Credit 1 or more each semester. Initiation and completion of research for ad-
vanced degree. Prerequisite: Approval of department head.

692. Professional Study. Credit 1 or more each semester. Approved professional study of project
undertaken as the terminal requirement for degree of doctor of education; preparation of a record
of study summarizing the rationale, procedure, and results of the completed project. Prerequisite:
Approval of major advisor.

DEPARTMENT OF AGRICULTURAL ENGINEERING

W. H. Aldred, D. A. Bender*, L.F. Bouse, C. G. Coble, G.L. Curry,
B.E.Dale, C. L. Darcey, W. A.Dugas, Jr.,C. R. Engler, G. Fipps, A. Garcia lll, E. A. Hiler,
L.W. Kirk, W. A. LePori, W. M. Lyle, M. J. McFarland, R.G. Moreira, J. E. Morrison, Jr.,
C. B. Parnell, D. L. Reddell (Head), S. W. Searcy, B .A. Stout, D. A. Suter, V. E. Sweat,
J. M. Sweeten, A. D. Whittaker, M. L. Wolfe, W. L. Zingery

*Graduate Advisor

The Department of Agricultural Engineering offers graduate studies leading to the
degrees of master of science, master of engineering and doctor of philosophy. In addition,
the department offers the master of agriculture degree in mechanized agriculture and
courses and faculty supervision for students pursuing the doctor of engineering degree.
Faculty expertise exists for study in fields such as machinery, product processing,
microelectronic applications, structures, soil and water, food engineering, animal envi-
ronment, agricultural waste management and pollution abatement, biochemical engi-
neering (in cooperation with the Department of Chemical Engineering) and forest
engineering (in cooperation with the Department of Forest Science). Supporting ad-
vanced courses are available in a wide variety of disciplines as well as within the
department.

Minimum preparation for entry into advanced study would include a baccalaureate
degree in engineering. Students with baccalaureate degrees in non-engineering disci-
plines will be accepted but must take some basic engineering courses in addition to their
graduate courses.

Excellent facilities for research are available, including modern laboratories, testing
equipment, technical support and field plots.

(AGEN)

602. Irrigation and Drainage. (3-0). Credit 3. Theory and practice in irrigation and drainage. Soil
moisture, moisture flow, hydraulics of wells, erosion and sedimentation of structures and theory
of water application methods. Salinity and sodicity and their control; drainage methods and theory,
steady state and non-steady state. Prerequisites: MATH 308, AGRO 445 or approval of
department head.



COURSE DESCRIPTIONS / Agricultural Engineering 79

610. Digital Logic and Microcomputer Applications in Agriculture. (2-3) Credit 3. Develop-
ment and application of digital logic circuits; principles of microcomputer programming, operation
and interfacing; use of digital logic and microcomputers in agricultural control and data acquisition
applications. Prerequisites: PHYS 219 and AGEN 430 or equivalent.

612. Planning and Management of Irrigation Systems. (2-2). Credit 3. Planning and manage-
ment of irrigation systems; surface, sprinkler, trickle and subsurface irrigation systems; the total
system: sources of water, water rights, economics, water requirements, distribution systems,
water measurement, system efficiencies, drainage, pollution and water conservation. For non-
engineering graduate students. Prerequisite: AGEN 335 or approval of department head.

613. Small Watershed Hydrology. (3-0). Credit 3. Hydrology of agricultural watersheds; soil and
water conservation, precipitation frequency analysis, infiltration, runoff, erosion theory, sediment
transport theory, evapotranspiration, reduction of water losses and experimental techniques.
Prerequisite: MATH 308 or approval of department head.

614. Advanced Metals and Welding Processes. (2-4). Credit 4. Metals, welding metallurgy and
welding processes; practice includes certification requirements and techniques in tube welding,
template construction, material preparation and inert gas welding. For non-engineering graduate
students. Prerequisite: AGEN 222 or approval of department head.

615. Measurement Techniques in Agricultural Engineering. (2-3). Credit 3. Agricultural mea-
surement systems; soil, water and humidity devices and instruments for quality evaluation and
control of agricultural products; measurement of product maturity and ripeness, inspection of
grains and seeds, animal carcass quality and milk fat analysis. Prerequisite: AGEN 430 or
approval of department head.

616. Remote Sensing Applications in Water Resources. (3-0). Credit 3. Available sensors,
capability and limitations of sensors, developing technology and sensor-platform combinations;
water resources models studied to determine variables that can be remotely measured; current
data processing and interpretation techniques demonstrate applications in water resources
problems. Prerequisite: Approval of instructor.

620. Food Rheology. (2-3). Credit 3. Principles of elasticity, viscous flow and visco-elasticity
applied to solid and liquid food materials; experimental determination of rheological properties
using fundamental methods and empirical textural measurements; applications to food engineer-
ing research, textural measurement and quality control. Prerequisites: FSTC 213, MATH 230,
PHYS 201 and graduate classification.

651. Biochemical Engineering. (3-0). Credit 3. Integration of principles of engineering, biochem-
istry and microbiology; application to the design, development and improvement of industrial
processes that employ biological materials; engineering discipline directed toward creative
application of interdisciplinary information to the economic processing of biological and related
materials. Prerequisite: Approval of instructors. Offered jointly by agricultural engineering,
bioengineering and chemical engineering. Cross-listed with CHEN 651.

652. Biochemical Processing Technology. (3-0). Credit 3. Introduction for engineers to bio-
chemistry, microbiology and genetic engineering; important processes in biotechnology such as
enzymes, food, pharmaceuticals, waste treatment, fuels and chemicals, agricultural products and
biotransformations. Prerequisite: AGEN 651 or CHEN 651. Cross-listed with CHEN 652.

653. Bioreactor Design. (3-0). Credit 3. Kinetics of enzyme reactions and cell growth applied to
bioreactor design, media formulation, cell culture conditions, oxygen transfer, and sterilization.
Prerequisite: AGEN 651 or CHEN 651 or approval of instructor.

654. Separation Processes in Biochemical Engineering. {3-0). Credit 3. Theory and practice
inisolation and purification of biological materials; properties of biological compounds; processing
to retain biological activity of enzymes and other biomaterials; scale-up of separation processes;
laboratory demonstrations of current technology. Prerequisite: AGEN 651 or CHEN 651. Cross-
listed with CHEN 654.

661. Systems Engineering Applications in Agriculture. (3-0). Credit 3. Engineering applica-
tions of operations research methodology to agricultural production systems; optimal crop
harvesting schedules, irrigation scheduling, irrigation system design optimization, machinery
selection and machinery dynamics. Prerequisite: Approval of department head.
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662. Statistical Modeling and Simulation of Biological Systems. (3-0). Credit 3. Statistical
aspects of simulation modeling applied to problems in agriculture and forestry; probability
distribution fitting to complete and censored data; generating independent and correlated random
deviates; statistical analysis of simulation output; variance reduction techniques. Prerequisites:
STAT 601 and INEN 625 or equivalent.

681. Seminar. (1-0). Credit 1 each semester. Reviews, reports and discussion of ideas, recent
advances and current topics.

684. Professional Internship. Credit 1 to 4. An on-the-job supervised experience program,
conducted on an individual basis in the area of the student's specialization in mechanized
agriculture. Prerequisite: Graduate classification or approval of instructor.

685. Problems. Credit 1to 4 each semester. Advanced laboratory or field problems not related
to student's thesis. Prerequisite: Graduate classification.

689. Special Topics In ...Credit 1 to 4. Selected topics in an identified area of agricultural engi-
neering. May be repeated for credit.

690. Theory of Research. (1-0). Credit 1. Development of research inquiry and discussion of
applicable experimental design, theoretical techniques and methodological principles of conduct-
ing original research; evaluation of current research of faculty and students andin engineering and
scientificliterature. Communication of research proposals and results. May be repeated for credit.
Prerequisites: Graduate classification and approval of department head.

691. Research. Credit 1 or more each semester. Research for thesis or dissertation.

AGRONOMY

(See Soil and Crop Sciences)

DEPARTMENT OF ANIMAL SCIENCE

G.R. Acuft, F. M. Byers, J. Caldwell, M. C. Calhoun, Z. L. Carpenter, G.E. Carstens,
T. C. Cartwright, R. S. Chapkin, C. E. Coppock, H. R. Cross (Head), S. K. Davis, C. W.
Dill, J. W. Edwards, R. L. Edwards*, W. C. Ellis, J. W. Evans, D. W. Forrest, T. H. Friend,
P.G.Gibbs, T. R. Greathouse, L. W. Greene, P. G. Harms, D. B. Herd, J. H.Hesby, J. W.
Holloway, D. P. Hutcheson, J. T. Keeton, D. A. Knabe, D. C. Kraemer, K. S. Kubena,
H. O. Kunkel, A. L. Lawrence, H. Lippke, C. R. Long, D. K. Lunt, C. J. Lupton, J. R.
Lupton, C. S. Menzies, W. L. Mies, R. K. Miller, G. D. Potter, R. D. Randel, K. S. Rhee,
R. L. Richter, J. O. Sanders, J. W. Savell, J. M. Shelton, S. B. Smith, L. R. Sprott, E. M.
Sudweeks, J. F. Taylor, W. B. Thomas, G. B. Thompson, M. Tomaszewski,J. W. Turner,
J. P. Watter, T. H. Welsh, Jr., G. L. Williams, C. G. Woelfel

*Graduate Advisor

Advanced study in animal science offers preparation for a future in teaching,
research, extension, livestock and dairy production, and in industries involving food
technology, livestock products and livestock management. Majors offered are:

Animal breeding M.S. and Ph.D.

Animal science M.S., M.Agr. and Ph.D.
Dairy science M.S. and M.Agr.

Food science and technology M.S., M.Agr. and Ph.D.
Nutrition M.S. and Ph.D.

Physiology of reproduction M.S. and Ph.D.
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The animal science subject matter fields are strongly supported by course work in
agricultural economics, biochemistry, biophysics, biology, genetics, statistics, and in
veterinary anatomy, microbiology, parasitology, pathology, physiology, pharmacology
and public health.

Laboratories available for graduate research include cytogenetics, dairy manufac-
turing, food technology, meats, muscle biology, nutrition and reproductive physiology.
The Robert Justus Kleberg, Jr. Animal Science Center provides 39 laboratories for
research and graduate training. Special equipment available in these laboratories or in
readily accessible facilities, such as atthe Computing Services Center, offers a wide array
of opportunities for study and research.

Dairy, beef, horse and swine herds and sheep and goat flocks at the main station or
at research centers afford opportunities to study various problems in physiology,
breeding, management, nutrition and production. A dairy processing plant equipped to
manufacture all dairy foods on a semi-commercial scale, and the Rosenthal Meat
Science and Technology Center, equipped to fabricate and process all meat foods on a
semi-commercial scale, are in operation and are available for research problems.
Experiment Station projects in all subject matter fields offer opportunities for graduate
students to participate in current research activities.

Support areas such as biochemistry and biophysics, economics, genetics and
ie,tatigtics may be readily arranged. Food science and technology courses are jointly
isted.

There is no specific foreign language requirement for the doctor of philosophy de-
gree. A student’s advisory committee may require aforeign language or additional course
work in an unrelated area in lieu of a foreign language.

ANIMAL SCIENCE
(ANSC)

601. General AnimalNutrition. (3-0). Credit 3.1 Nutritional, metabolic and physiological functions
of the whole animal. Prerequisites; ANSC 303 and 318 or equivalent or approval of department
head. Cross-listed with NUTR 601.

602. Energetics of Metabolism and Growth. (3-0). Credit 3. I Currentfundamental concepts in
protein and energy metabolism relating to nutrients required for maintenance, growth and
development of animals. Prerequisite: BICH 410 or approval of department head. Cross-listed
with NUTR 602.

603. Experimental Nutrition. (1-6). Credit 3. Il Laboratory and animal procedures applicable to
nutrition research with emphasis on the principles and techniques of sample collection and
analysis. Prerequisite: BICH 410 or approval of department head.

604. Ruminant Nutrition. (3-0). Credit 3. | Current concepts in anatomy, physiology of digestion
and metabolism in ruminant nutrition and their relationships to nutrition practice and research with
emphasis on ruminants. Prerequisites: ANSC 601 or 602, BICH 411 or 603 and/or approval of
department head.

605. Advancements in Beef Cattle Production. (3-0). Credit 3. | Curment knowledge and
concepts in production of lean beef; review of research in beef cattle production, breeding,
nutrition, reproduction and economics. Prerequisites: ANSC 305, 318 and 406 or approval of
department head.

606. Advancements in BeefCattle Production. (3-0).Credit 3.l§ Continuation of ANSC 605 with
emphasis on efficiency of growth and development of diverse types of cattle through computer
simulation of beef production systems. Prerequisites: ANSC 307, 318 and 406 or 408 or approval
of department head.

607. Physiology and Biochemistry of Muscle as a Food. (3-0). Credit 3. Il Biochemical,
histological, anatomical and physical factors associated with transformation of muscle cell into
meat. Prerequisite: BICH 410 or approval of department head. Cross-listed with FSTC 607.
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608. Beef Cattle Management. (3-0). Credit 3. S Current knowledge of beef cattle ranch and
feediot production systems; nutrition, management, breeding, body composition, economics,
health, pollution and sanitation control. Prerequisite: ANSC 406 or 408.

609. Physiology of Growth and Stress in Livestock. (3-0). Credit 3. Basic biochemical,
physiological and endocrine mechanisms involved in processes regulating metabolism, growth
and stress in livestock; current research and management principles/concepts useful to study
growthand stress physiology; anabolic agents, anti-stress agents, immunoneutralization; transgenic
livestock. Prerequisites: BICH 410, 411; VTPP 601, 602; or equivalents; or approval of instructor.

610. Applied Animal Ethology. (2-2). Credit3. Review and evaluation of ethological research
and principles as they relate to the management of animals; research principles and techniques
used in studying animal behavior; psychological and physiological aspects of stress; topics of
interest to students; vuslts to laboratories of researchers studying aspects of animal behavior/
ethology.

611. Equine Nutrition. (3-0). Credit 3. Il Review and evaluation of current research in equine
nutrition; principles of digestive physiology and nutrition unique to equine species; comparative
digestion; integration of scientific principles into feeding management systems to enhance
productivity, health and longevity of the equine. Prerequisite: ANSC 601 or approval of department
head.

612. Equine Reproduction. (3-0). Credit 3.1 Review of current research relating to equine repro-
ductive physiology and endocrinology; concepts from current research in equine reproduction to
develop integrated reproductive management systems for horses. Prerequisites: ANSC 433;
graduate classification.

616. Quantitative Genetics Il. (3-0). Credit 3. Il Theories and methods useful in quantitative
genetics research; estimation of genetic parameters and their precision; genetic discriminant
functions; and experimental design and interpretation. Prerequisites: GENE 613; STAT 608, 619.

617. Experimental Techniques in Meat Science. (1-6). Credit 3. | Methods used in separating
and identifying muscle proteins and fats; techniques for determining postmortem changes of
muscle tissue as a result of antemortem treatments. Prerequisites: BICH 604 or 411 and ANSC
607. Cross-listed with FSTC 617.

618. Lipids and Lipid Metabolism. (3-0). Credit 3. Chemical nature of various classes of lipids and
lipid-derived hormones; absorption and metabolism of fatty-acids and lipids; regulation of lipid
biosynthesis and obesity; relationship between lipid metabolism and cholesterol homeostasis;
I'Lpids as hormones. Prerequisites: BICH 410 or approval of instructor. Cross-listed with

UTR 618.

619. Advancements in Sheep and Angora Goat Production. (3-0). Credit 3. | Review of
research relating to sheep and goat production; specifically, genetics and animal breeding,
physiology of reproduction and meats; evaluation of potential application for research to improve
efficiency of production and economic return; consideration of research methodology, techniques
and analyses. Prerequisites: ANSC 305, 414; or approval of department head.

621. Advancements in Swine Production. (3-0). Credit 3. Il Review of research relating to vari-
ous phases of pork production; evaluation of research and application of basic principles to
efficient management; economic requirements and current production problems. Prerequisites:
ANSC 305, 412; or approval of department head.

628. Animal Breeding. (2-2). Credit 3. Il Concepts from Mendelian, population and quantitative
genetics; heritability, selection response, selection criteria, selection index, genetic relationship,
inbreeding, mating systems, hybrid vigor and genetic-environmental interaction applied to
livestock breeding and to production systems; interactions between genetics and nutrition,
reproduction, production and management for both established concepts and recent trends
emphasized according to special interests of students. Prerequisite: ANSC 305 or POSC 414.

631. Physiology of Reproductlon. (2-2). Credit 3. | Basic biochemical, physiological and
endocrine mechanisms involved in reproductive function; current research principles and tech-
niques useful in studying physiology of reproduction. Prerequnsutes ANSC 433, BICH 410, VTPP
601 and 603, or approval of department head.



COURSE DESCRIPTIONS / Animal Science 83

633. Concepts In Reproduction. (3-0). Credit 3.l Concepts from current research in physiology
of reproduction evaluated and applied for enhancement of livestock production efficiency;
ovulation control, embryo transfer, multiple births and control of parturition. Prerequisite: ANSC
433 or equivalent or approval of department head.

647. Technology of Meat Processing and Distribution. (3-0). Credit 3. Il Quantitative and
qualitative characteristics of meat and meat products as related to food technology processing
operations; manufacturing, preservation, packaging and merchandising. Cross-listed with
FSTC 647.

650. Issues In Animal Agriculture. (3-0). Credit 3. I, Il, S Nonmarket factors related to food
production and consumption. National and global nutritional, environmental, ethical, social, and
political issues faced by agricultural systems. Animal agriculture is used as a model. Prerequisite:
Approval of instructor.

667. Industrial Processed Meat Operations. (2-2). Credit 3. Il Application of scientific principles
and business practices to manufactured meat products; interrelationships among marketing,
manufacturing, product development, regulatory compliance and quality assurance in commer-
cial processed meat operations. Prerequisite: Approval of instructor. Cross-listed with FSTC 667.

681. Seminar. (1-0). Credit 1 each semester. |, Il Important current developments in field of
animal science; review of current literature and presentation of papers on selected animal science
topics. Prerequisites: Graduate classification in animal science.

684. Professional Internship. Credit 1 or more each semester. |, I, S Experience in the ap-
plication of formal training to a commercial operation under supervision of the operations manager
and a designated faculty member. The student will investigate a matter of mutual interest to the
enterprise manager and to Texas A&M University; will collect, analyze and interpret the data and
report the results in a professional paper approved by his or her graduate committee.

685. Problems.Credit1to4 eachsemester.|,ll, S Advancedstudies inanimal science problems
and procedures. Problems assigned according to experience, interest and needs of individual
student. Prerequisite: Approval of department head.

689. Special Topicsin...Credit1104.1,1I,S Special topics in anidentified area of animal science.
May be repeated for credit. Prerequisite: Approval of department head.

690. Theory of Research in Animal Science. (3-0). Credit 3. Design of research experiments in
various fields of animal science and evaluation of research results with the aid of examples taken
from current scientific literature. May be repeated for credit. Prerequisite: Approval of instructor.

691. Research. Credit 1 or more each semester.}, I, S Investigations leading to student’s thesis

or dissertation in fields of animal production, meats, wool and mohair, nutrition, inheritance of
farm animals and physiology of reproduction.

DAIRY SCIENCE
(DASC)

601. Dairy Production. (2-6). Credit 4. | Dairy production problems; research literature; several
principles studied in search of a bio-economic model to improve production efficiency. Prerequi-
sites: DASC 418 or equivalent; STAT 651.

606. Microbiology of Foods. (3-0). Credit 3. Il Nature and function of beneficial and defect-
producing bacteria in foods; food-borne illness, effects of processing, storage and distribution;
techniques for isolation and identification from foods. Cross-listed with FSTC 606.

684. Professional Internship. Credit 1 or more each semester. I, ll, S Application of formal
training in a commercial operation under the supervision of a manager and a designated faculty
member; data collected on a study of mutual interest to the enterprise manager and Texas A&M
University. The student will collect, analyze and report the data, as well as experience. Prerequi-
site: Minimum of 20 hours of master’s credit or approval of department head.

685. Problems. Credit 1 to 4 each semester. |, I, S Research methods and review of scientific

literature dealing with individually selected problems in production or manufacturing and not
pertaining to thesis or dissertation.
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689. Special Topics In...Credit1to4.1,11,S Special topics in an identified area of dairy science.
May be repeated for credit. Prerequisite: Approval of department head.

690. Theory of Research In Dalry Sclence. (3-0) Credit 3. Design of research experiments in
various fields of dairy science and evaluation of research results with the aid of examples taken
from current scientific literature. May be repeated for credit. Prerequisite: Approval of Instructor.

691. Research. Credit1ormore each semester.l,ll, S Research leading to thesis or dissertation
in respective fields of dairy production and dairy manufacturing.

DEPARTMENT OF ANTHROPOLOGY

G. F Bass, V.M. Bryant, Jr. (Head), D.L. Carlson, K. Crisman, L. Cronk,
N. Dannhaeuser, K. A. Dettwyler, D. B. Dickson, D. Earle, T. A. Green*, S. A. Grider,
D. L. Hamilton, H. J. Shafer, D. G. Steele, F.H. van Doorninck, Jr., M. R. Waters

*Graduate Advisor

The Department of Anthropology offers programs of study and research leading to
the M.A. and Ph.D. in anthropology. Students enrolled within these programs receive
training preparing them for professional research and/or teaching careers in academic
institutions, governmental agencies, museums or private industry. The department has
a well-rounded program in anthropology with offerings in cultural anthropology, archae-
ology, physical anthropology and folklore. The department is particularly noted for its
strength and emphasis in the fields of nautical archaeology, archaeological conservation,
archaeological palynology, geoarchaeology, paleoethnobotany, historical archaeology,
lithic technology, physical anthropology and zooarchaeology.

Seven fully-equipped, modern laboratories help the Department of Anthropology
carry out its primary function of teaching and providing research facilities for its staff,
students and faculty. These laboratories are maintained by the department and are
available for graduate student use. In addition, graduate students have access to the use
of word processors, computer terminals, field vehicles and the worldwide facilities and
equipment utilized and maintained by the Institute of Nautical Archaeology. Other on-
campus facilities available for use by graduate students in anthropology include the
Electron Microscopy Center, the Computing Services Center and the Evans Library
containing over one million volumes and periodicals.

Because of the interdisciplinary nature of the graduate program in anthropology,
students with baccalaureate degrees in fields other than anthropology also are encour-
agedto apply. Once admitted tothe graduate program, students may electto concentrate
their academic and research efforts in one or more areas within the Department of
Anthropology. The degree plan is prepared by the individual student with the assistance
of a faculty advisory committee and the course work is kept flexible (within the guidelines
of graduate studies) in order to allow students to pursue their individual professional
goals. In addition, whenever possible graduate students are encouraged to gain teaching
and/or research experience as assistants within the department.

(ANTH)

601. Evolutionary Anthropology. (3-0). Credit 3. Analysis and application of evolutionary theory
in the study of human development.

602. Archaeological Methods and Theory. (3-0). Credit 3. Development of archaeology as a
discipline; methods and theories used in archaeology for reconstructing cultural history and
culture process.

604. Cultural Method and Theory. (3-0). Credit 3. Survey of the theoretical concepts used in
anthropology and how to construct models used in cultural and social anthropology.
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605. Conservation of Archaeological Resources |. (3-3). Credit 4.. Fundamentals and applica-
tions of artifact conservation techniques in archaeology. Prerequisite: Knowledge of basic
chemistry and physics recommended.

606. Conservation of Archaeological Resources [l. (3-3). Credit 4. Comprehensive study of
techniques usedin the identification and conservation of metal and wooden artifacts. Prerequisite:
ANTH 605.

607. Historical Archaeology.(3-0). Credit3. Pastand presenttheoretical positions and research
strategies in historical archaeology. Prerequisite: ANTH 313 recommended.

612. Preclassical Seafaring. (3-0). Credit 3. Seafarers and watercraft of the ancient Near East
and Mediterranean until ca. 700 B.C. Types of watercraft used, routes, cargoes, voyages of
exploration and economics of maritime trade. Cross-listed with GEOG 612.

613. Classical Seafaring. (3-0). Credit 3. Culture history of Mediterranean seafarers between ca.
700 B.C. and end of Byzantine Empire; types of ships and boats, sea law, naval tactics, harbor-
works, routes, cargoes and economics of trade. Cross-listed with GEOG 613.

615. History of Shipbuilding Technology. (3-0). Credit 3. Design and construction of preserved
and excavated sailing ships, the expertise of their builders and technology involved in ancient and
early shipbuilding. Prerequisite: Approval of instructor. Cross-listed with GEOG 615.

616. Research and Reconstruction of Ships. (2-2). Credit 3. Techniques of recording and in-
terpreting excavated ships; preservation of hulls; ship drafting, modeling, lofting, testing and other
methods used in the research and/or reconstruction of ships. Prerequisite: Approval of instructor.
Cross-listed with GEOG 616.

618. Medieval Seafaring in the Mediterranean. (3-0). Credit 3. Cultural history of seafaring inthe
Mediterranean region during medieval times; ship types and their uses, naval warfare, sea law,
harborworks, routes and cargoes, and maritime economicinstitutions and practices. Prerequisite:
ANTH 316/GEOG 316 or approval of instructor.

619. Medieval Seataring in Northern Europe. (3-0). Credit 3. Cultural history of seafaring in
northern Europe during medieval times; ship types and their uses, naval warfare, sea law,
harborworks, routes and cargoes, and maritime economic institutions. Prerequiste: ANTH 316/
GEOG 316 or approval of instructor.

621. Prehistoric Technology. {3-0). Credit 3. Role of technology in meeting the cultural needs of
human populations from prehistoric times to the Middle Ages.

622. Folklore Forms and Methods. (3-0). Credit 3. Introduction to major genres of folklore, various
theories and approaches employed by researchers, and specialized resource materials in the
humanities and social sciences. Prerequisites: Graduate classification in liberal arts or permission
of instructor.

623. Folk Narrative. (3-0). Credit 3. Theories and techniques used in the study of major folk
narrative genres; folktale and legend; brief survey of other narrative forms, including tall tale, epic,
myth, joke, personal and family narratives. Prerequisite: Graduate classification in liberal arts or
permission of instructor.

624. Geoarchaeology. (3-0). Credit 3. Application of geological concepts and methods to ar-
chaeological research; history of geoarchaeology; site formation processes; modification of
archaeological sites and sediments; landscape reconstruction and change and their effects on
human behavior. Prerequisite: ANTH 602 or equivalent.

625. Zooarchaeology. (3-3). Credit 4. Analysis of animal bones from archaeological sites;
inference of how prehistoric peoples hunted, domesticated and used animals. Prerequisite: Basic
knowledge of zoology and archaeology.

626. Human Paleopathology. (3-0). Credit3. Pathologicallesions exhibited in prehistoric or early
historic human remains; problems in diagnosing lesion in fossil skeletal remains, and evaluating
the occurence of these lesions in past populations. Prerequisite: ANTH 425,

627. Human Paleonutrition. (3-0). Credit 3. Evaluation of past human diets and subsistence
patterns from the perspective of research in archaeology, zooarchaeology, ethnobotany,
bioarchaeology and cultural anthropology. Prerequisite: Six hours of advanced courses in
anthropology or approval of instructor.
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634. Palynology. (3-3). Credit 4. Principles and techniques used in palynology, pollen morphol-
ogy, ontogeny, biochemistry, dispersion and preservation; role of palynology as a research tool
in plant taxonomy agriculture, medicine, paleobotany and anthropology.

637. Paleoethnobotany. (3-3). Credit 4. Interrelationship between plants and humans from
prehistoric times to present, theoretical and methodological use of botany as a research tool for
the understanding of cultural systems.

641. Applied Anthropology. (3-0). Credit 3. Theory, ethics and practical applications of anthro-
pological methods and concepts as they relate to planned programs of socio-cultural change.

642. Research Design in Anthropology. (3-0). Credit 3, Research design used by anthropolq—
gists to develop sampling strategies, test hypotheses and compile quantitative data. Prerequi-
sites: ANTH 602 and STAT 652 or equivalent.

650. Ethnographic Field Methods. (3-0). Credit3. Methods common to anthropology for the field
collection of data on cultural behavior. Prerequisites: Graduate classification and approval of
instructor.

660. Field Archaeology. Credit 1 to 12 each semester. Field instruction in the methods of
archaeological excavations; recovery and cataloging of cultural, floral and faunal remains; and
interpretation of these data. Locations of the field course will vary according to site. Field trips
required. May be taken more than once but not to exceed 8 hours of credit toward an M.A. degree
and not to exceed 12 hours of credittoward a Ph.D. degree. Prerequisite: ANTH 602 or equivalent.

681. Seminar. (1-0). Credit 1. Reports and discussion of current research, selected published
technical reports and other issues relevant to anthropology.

685. Problems. Credit 1 to 4 each semester. Directed individual study of selected problems in
anthropology. Prerequisite: Approval of instructor.

689. Special Topicsin... Credit 1to 4. Selected topics in an identified area of anthropology. May
be repeated for credit. Prerequisite: Approval of instructor.

690. Theory of Research in Anthropology. (3-0). Credit 3. Design of research in the various
subfields of anthropology and the evaluation of student topical areas, research designs and
expertise of currentresearch literature. Prerequisites: Graduate classification in anthropology and
approval of department head.

691. Research.Credit1ormore. Research forthesis. Prerequisite: Approval of graduate advisor.

694. Research Application in Anthropology. (3-0). Credit 3. Supervised analysis and reporting
of research topic within selected area of anthropology. Prerequisites: ANTH 690 and approval of
department head.
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E. E. Allen, L. L. Boyer, C.D. Claycamp, R. R. Davison, Jr., L. O. Degelman, F.
Downing, D. C. Ekroth, J. G. Fairey, J. O. Greer, J. M. Gribou, A. C. Hamblett, W. W.
Harper, R. C. Hill, K. Hillier-Woodfin, R.B. Hull, J. M. Hutchinson, S. M. Kirchman, T. R.
Larsen, T. E. Linehan, M.A. Lochnn D. F. MacGilvray, G. L. Maffei, G. J. Mann, G. J.
Moore, D. E. Oliver, V. L. Paul, M. J. Pereau, R. C. Pledger, D. Poniz, L. L. Priesmeyer,
M. W. F. Quantrill, R. D. Reed R.J. Schifthauer, A. D. Seidel, A. L. Stacell, S. Van
Baerle, J. W. Walker, W. V. Wells*, W. V. Wendler (Head), C. W. White, D. G. Woodcock

*Graduate Advisor

The Department of Architecture offers programs of advanced study as preparation
for professional careers in architecture. Degrees include the master of architecture as a
first professional degree accredited by NAAB, the master of architecture as a post-
professional degree and the doctor of philosophy in architecture. Entry to the former is
directly from a pre-architecture four-year degree or, with appropriate prerequisite work,
from other four-year degree backgrounds. In addition to a core program in architecture
students undertake studies in an area of emphasis approved by the department. Current
areas include architectural design, architectural history and preservation and interior
architecture. Supporting course work is available in computer applications to design,
energy conservation, management in architecture, health facility programming and
design, structural technology, life safety and urban design.

(ARCH)

605. Architectural Design 1. (2-12). Credit 6. Design processes using architectural projects as
case studies; assigned projects; design experience includes schematic design: program devel-
opment, concept formulation, design methodologies, graphic and verbal communication skills;
core design studio for proféssional degree candidates.*

606. Architectural Design Il. (2-12). Credit 6. Continuation of ARCH 605. Design experience;
schematic design and design development: selection and design of structural systems, building
services, materials, connections and equipment; core design studio required for professional
degree candidates. Prerequisite: ARCH 605 or equivalent.*

607. Architectural Design lll. (2-12). Credit 6. Individually directed design studios; advanced
analysis, synthesis and appraisal techniques responding to contemporary architectural issues.
Prerequisite: ARCH 606 or equivalent.”

608. Architectural Design IV. (2-12). Credit 6. Individually selected design project of major ar-
chitectural significance and complexity; professional documentation required; prolect requires
approval of instructor. Prerequisite: ARCH 607 or equivalent.

621. Energy Optimization in Building Design. (3-0). Credit 3. Optimum energy use strategies
for buildings, energy audit methods, life-cycle cost analysis of building energy systems, solar
system applications, building system optimization by computer simulation techniques; case
studies in passive energy and solar applications. Prerequisites: ARCH 633 and CPSC 203 or
equivalent.

623. Design Methods . (3-0). Credit 3. Importance of intuitive methods in design; meaning,
symbolism and creativity in art and architecture; techniques to develop creative approaches to
problem-solving.

631. Structural Systems. (3-0). Credit 3. Structural analysis of building structural systems:
components, frames, shapes. Selection and economics of structural systems; survey of current
structural design codes; supervision practices in structural construction. Prerequisite: Nine hours
of structures.

633. Environmental Control Systems. (3-0). Credit 3. Building energy consumption pattems
and conservation strategies; natural and mechanical subsystems for environmental control;
subsystem design criteria, economic considerations and selection methods. Prerequisite: COSC
336.*
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634. Architectural Lighting. (1-2). Credit 2. Attributes of the lighting environment, lighting and
energy issues, daylight availability, building design for daylighting, heatloss control, solar shading,
daylighting models, graphical analytical and computer methods of analysis, visual and lighting
comfort evaluation, integration of daylight and electric light, energy analysis. Prerequisite: ARCH
633 or approval of instructor.

635. Architectural Acoustics. (1-2). Credit 2. Nature of sound, acoustic design criteria, measure-
ments, sound absorption, reverberation, airborne and solidborne sound transmission, speech
privacy, mechanical equipment noise, good hearing requirements, auditorium design, building
project evaluations. Prerequisite: ARCH 633 or approval of instructor.

638. Architectural Theory—Renaissance Through 19th Century. (3-0). Credit 3. Review of
architectural theory and practice from the 15th to 19th centuries with emphasis on the classical
tradition, its transformations in France andin Great Britain and Germany; aspects of this evolution.
Prerequisite: ARCH 449 or equivalent.

639. Contemporary Architecture. (3-0). Credit 3. Twentieth century architecture; development
of style, structure, materials, social and economic factors influencing architecture; discussion and
criticism of work and writings of architects and architectural theorists. Prerequisite: ARCH 449 or
approval of instructor.

640. Morphology of Architectural Form. (3-0). Credit 3. Forces influencing structure and form
of architecture: climate, culture, site, economics, construction methods. Prerequisite: Graduate
classification.

642, Data Processing in Environmental Design. (2-3). Credit 3. Application of the computer to
architectural problems; the computer as a mapping device for graphical display of spatially related
data; simple and multiple linear regression on sets of data; correlation analyses and practice at
running the computer for these applications.

643. Software Development for Buillding Design. (2-3). Credit 3. Microcomputer software
development for applications in building design and analysis including structures, accoustics,
daylighting, economics, energy use, and other design support systems; applications of microcom-
puter programming languages to data structuring, file management, algorithm development and
simulation methods for building related problems. Prerequisite: ARCH 642 or equivalent.

646. Historlc Building Preservation. (3-0). Credit 3. History of the preservation movementin the
U.S. Architectural and regulatory techniques employed in building preservation; case study of
selected examples. Prerequisite: Graduate classification.*

647. Recording Historlc Buildings. (1-5). Credit 3. Techniques for recording historic buildings;
measuring and drawing to Historic American Building Survey Standards; field experience in
photography, field notes and record drawing preparation. Prerequisites: Graduate classification
and appropriate background in architectural drawing.*

657. Professional Practice. (3-0). Credit 3. Business and legal environment; design and con-
struction industry; legal forms of practice; office organization, personnel practices, policies and
management; basic and expanded professional services; economics of practice, profit planning
and accounting; client selection; standard forms of agreement between design professionals,
consultants and clients; professional ethics; relationships and forms of construction, bidding and
contract documents; standard conditions of construction contracts; selection of contracts; project
procedures and administration; professional liability. Prerequisites: MGMT 212; graduate
classification.

661. Interior Component Selection and Design. (2-4). Credit 3. Standard lines of furniture and
accessories; methods of selection; theory and application in designing components; furniture,
accessories and architectural graphics. Prerequisite: Approval of instructor.* )

663. Interior Architecture I. (2-4). Credit 3. Theory and application of interior architectural
programming and design processes using small scale interior architectural projects as case
studies; design as a synthesis of human perception, user's background of behavior, sociological
makeup, design tools and systematic predictions. Prerequisite: Approval of instructor.*

665. Interior Architecture Il. (2-12). Credit 6. Professional solutions to interior architectural
problems on a broad scale; feasibility studies, cost estimating, design execution, specifications
and construction documents. Prerequisite: ARCH 663 or equivalent.”
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681. Seminar. (1-0). Credit 1 each semester. Discussion and review of current practice in
architecture and environmental design.

684, Professional Internship. Credit 1 to 8. Professional practice under approved arrangement
with public or private agencies or in residence to complement academic course work and to
provide the basis for, and allow the preparation of, an appropriate report. Prerequisite: Approval
of department head.

685. Problems. Credit 1o 6 each semester. Individual problems involving application of theory
and practice in design and construction of buildings and groups of buildings. Prerequisite:
Approval of instructor and department head.

689. Special Toplcs in...Credit 1 to 4. Selected topics in architecture and environmental design.
May be repeated for credit. Prerequisite: Approval of instructor.

690. Theory of Research in Architecture. (3-0). Credit3. Design ofresearch in various sub-fields
of architecture, evaluation of research results using examples from current research literature.
May be repeated for credit. Prerequisite: Graduate major in architecture or related field.

691. Research. Credit 1 or more each semester. Research for and preparation of dissertation.

693. Professional Study. Credit 1to 23 each semester. Approved professional study or project
undertaken as the terminal requirement for the master of architecture. May be taken more than
once but not to exceed 6 hours of credit toward a degree. Prerequisite: Approved proposal.

*Field trips may be required for which departmental fees may be assessed to cover costs.
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C. J. Arntzen, E. Ashworth-Tsutsui, T. O. Baldwin, G. W. Bates, C. R. Benedict, R.
S. Chapkin, P. F. Fitzpatrick, E. A. Funkhouser, A. S. Garay, D. P. Giedroc, L. Guarino,
J. M. Gunn, E. D. Harris, L. L. Keeley, G. R. Kunkel, H. O. Kunkel, D. S. Linthicum, J. M.
Magill, E. F. Meyer, J. E.Mullet,J. Nagyvary, B. C. O'Brien, C. N.Pace, W. D. Park, D. O.
Peterson, D. W. Pettigrew, F. M. Raushel, S. Safe, A. |. Scott, M. D. Summers, R. D.
Waells (Head), J. R. Wild, R. D. Wood, R. F. Young*

*Graduate Advisor

The Department of Biochemistry and Biophysics offers programs of study and
research leading to the M.S. and Ph.D. degrees in biochemistry and the M.S. degree in
biophysics. These programs are designed to provide the background for a career in
independent research; in addition, graduate students gain experience in teaching,
inasmuch as each is required to serve as a teaching assistant during his or her graduate
work. A non-thesis option for the M.S. degree is available to students not intending to
enter a research career.

In the summer of 1989, the department occupied a new research building which is
well equipped to conduct modern biochemical research. Ongoing research activities
involve plants, animals and microorganisms and span the broad fields of molecular
biology, proteins, lipids, nucleic acids, intermediary metabolism, biophysical chemistry
and biochemical nutrition. More specifically, current research interests include the control
of gene expression in plants, animals and bacteria, transcriptional regulation of hormone-
responsive genes, studies in vitro of protein-nucleic acid interactions involved in replica-
tion, recombination and gene expression, plant molecular biology of chloroplast biogene-
sis, heat and drought stress responses and tissue specific nuclear gene expression,
molecular mechanism of bacteriophage-induced cell lysis, enzymplogy and enzyme
mechanisms, conformational stability of proteins, structure-function relanonshlps in
proteins, analysis of active sites by computer graphics, investigation of zinc domains by
multinuclear NMR, mechanisms of protein turnover and regulation of intracellular protein
degradation, lipid chemistry and metabolism, structural analysis of membrane lipids,
control of serum cholesterol, biochemistry and mechanism of action of polypeptide
hormones and the regulation of trace mineral metabolism.

Students entering graduate work in biochemistry or biophysics are requlred to have
adequate preparation in chemistry, mathematics, physics and modern molecularbiology.
The program leading to the Ph.D. degree is designed so that the student experiences
extensive involvement in research. The resulting dissertation must demonstrate a
superior knowledge and understanding of the subject area. In addition, the student must
demonstrate a broad and commanding knowledge of general biochemistry. There is no
language requirement at the M.S. level. The Ph.D. language requirement is determined
by the student’s advisory committee in order to meet individual needs related to the
research program. There is, however, an English requirement for all students, including
those seeking the M.S. degree, who are found to be deficient in writing skills. The
department encourages interdisciplinary research projects with other departments.
Detailed information about the graduate program may be obtained from the graduate
coordinator.
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BIOCHEMISTRY
(BICH)

601. Fundamentals of Biochemistry 1. (3-0). Credit 3. Basic biochemical concepts pertaining to
the structure of the major biomolecules (proteins, carbohydrates, lipids, and nucleic acids); the
relationship of structure to function of these molecules; structure and action of enzymes; pnncuples
of bioenergetics. Prerequisites: 1 year of organic chemistry.

602. Fundamentals of Bliochemistry ll. (3-0). Credit 3. Major metabolic pathways for carbohy-
drates, lipids, amino acids, proteins and nucleic acids, emphasizing oxidative processes and the
biosynthesis of RNA, DNA and protein; regulation of cellular metabolism. Prerequisites: BICH 601.

603. General Biochemistry I. (3-0). Credit 3. The biochemical properties of macromolecules
found in living matter; proteins, enzymes, and nucleic acids. Prerequisites: BICH 410, or 601,
CHEM 228, 323.

604. General Blochemistry Il. (3-0). Credit 3. Continuation of BICH 603. Dynamic aspects of
Biochemistry: metabolism and metabolic regulation. Integration of the chemistry and function of
the major pathways of carbohydrate, lipid and nitrogen metabolism, and the coordinate regulation
of these pathways. Prerequisite: BICH 603.

607. Methods of Biochemical Analyses. (1-6). Credit 3. Laboratory investigation of biological
molecules and the relationships between their structures and functions. Prerequisites: BICH 410
and 411 or equivalent.

624. Enzymes, Proteins and Nucleic Acids. (3-0). Credit3. Chemical and physical properues of
enzymes, proteins and nucleic acids; thermodynamics, kinetics and mechanisms of enzyme-
catalyzed reactions and protein-nucleic acid interactions. Prerequisites: BICH 603; CHEM 324.

631. Biochemical Genetics. (3-0). Credit 3. Genetic control of cellular metabolism; mechanism
of gene action; gene-enzyme relationships; regulation of gene expression; structure and organi-
zation of genomes; biochemical manipulation and characterization of genetic molecules. Pre-
requisites: BICH 603 and BICH/GENE 431. Cross-listed with GENE 631.

632. Classical Papers in Molecular Genetics. (1-0). Credit 1. Discussion of papers representing
major advances in molecular genetics, coordinated with lecture topics in BICH/GENE 631.
Prerequisite: BICH/GENE 631 or concurrent enrollment. Cross-listed with GENE 632.

641. Nutritional Biochemistry. (3-0). Credit 3. Mechanisms of nutrient digestion, absorption,
transport, assimilation and utilization in the normal and diseased state. Prerequisite: BICH 411 or
604. Cross-listed with NUTR 641.

654. Structural Blochemistry. (3-0). Credit 3. Basic physics of X-ray diffraction, crystal structure
methods, introduction to structural data bases, molecular geometry and molecular modeling.
Prerequisite: Approval of instructor.

661.Tools of Molecular Genetics. (1-0). Credit 1. Intensive short course in advanced methodology
of molecular genetics; emphasis on approaches used in study of gene structure, function,
expression, and mobilization. Prerequisite: BICH/GENE 431 or BICH/GENE 631, or approval of
instructor. Cross-listed with GENE 661,

662. Eukaryotic Transcription. (1-0). Credit 1. Intensive short course in molecular mechanisms
of eukaryotic transcription, and its regulation. Prerequisite: BICH/GENE 661 or approval of
instructor. Cross-listed with GENE 662.

663. Prokaryotic Regulation. (1-0). Credit 1. Intensive short course in prokaryotic regulatory
mechanisms; emphasis on current literature of E. coliand bacteriophage systems. Prerequisite:
BICH/GENE 661 or approval of instructor. Cross-listed with GENE 663.

681. Seminar. (1-0). Credit 1 each semester. Original articles in biochemistry and related fields
designed to broaden understanding of problems in the field and to stimulate research.

685. Problems. Credit 1 or more each semester. Biochemical laboratory procedures; prepara-
tions and instrumentation; problems assigned according to experience, interests and needs of
individual student. Prerequisite: Approval of instructor.

689. Special Topics in ...Credit 1 to 4. Selected topics in an identified area of biochemistry. May
be repeated for credit. Prerequisite: BICH 604.

690. Theory of Blochemical Research. (2-0). Credit 2. State-of-the-art examination of modem
trends in various subfields of modern biochemistry concentrating on the design of experiments,
evaluation of research results and discussion of the current literature. May be repeated for credit.
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691. Research. Credit 1 or more each semester. Research for thesis or dissertation. Laboratory
facilities available for original investigations in various phases of biochemistry. Prerequisite:
Approval of major advisor.

See GENE 631 for full description of related course.

BIOENGINEERING
(See Industrial Engineering)

DEPARTMENT OF BIOLOGY

T. H. Adams, K. J. Aufderheide, G. Bhaskaran, J. C. Carrington, V. M. Cassone,
E. R. Cox, K. H. Dahm, B. G. Foster, J. W. Golden, S. S. Golden, I. F. Greenbaum, L. R.
Griffing, T. C. Hall (Head), D. E. Harper, Jr., J. E. Kanz, W. M. Kemp, D. S. MacKenzie,
J. R. Manhart, M. D. Manson, T.D. McKnight, D. M. J. Mueller, C. L. Nessler, D. W.
Owens, E. T. Park, C. O. Patterson, L. S. Plamann, M. Plamann, S. M. Ray, P. J. Rizzo,
H. W. Sauer, G. L. Schroeter, M. H. Sweet, B. H. Taylor, T. L. Thomas, K. A. VandenBosch,
P. J. Weldon, M. K. Wicksten, H. D. Wilson

Resources for Graduate Study

The Department of Biology offers graduate programs designed to prepare students
for careers in academic institutions, government agencies and industry. The Biological
Sciences Complex is centrally located on the campus of Texas A&M University. Graduate
research is emphasized in over 50 laboratories that contain modern and sophisticated
instrumentation for cellular, molecular, physiological and ecological studies. These
laboratories provide opportunities for a broad spectrum of research specializations. The
Electron Microscopy Center and a state-of-the-art DNA sequencing laboratory are
among the many facilities housed in the Biological Sciences Complex.

Texas A&M University is a member of the Organization for Tropical Studies.
Graduate students are eligible to apply to use laboratory facilities in Costa Rica for
botanical or zoological field studies. The Biology Department Herbarium, the Tracy
Herbarium, and the Texas Cooperative Wildlife Collection provide access to excellent
collections of Texas plants and animals. Provisions for research in marine biology are
available in Galveston. In addition, The Texas A&M University System, The University of
Texas System and Baylor College of Medicine have agreements relating to cooperative
use of courses and facilities in graduate education.

The Department of Biology faculty has research interests which interface with those
of faculty in the Colleges of Agriculture and Life Sciences, Geosciences, Medicine and
Veterinary Medicine. Cooperation is encouraged to broaden the research experience of
graduate students. In addition, some faculty members in the Department of Biology have
appointments in the intercollegiate faculties of genetics and plant physiology.

Areas of Specialization In Graduate Research

Cellular and Developmental Biology — Plant protoplast and tissue culture, trans-
formation and regeneration; ultrastructure and function; genetics of development and
differentiation; nuclear organization; developmental endocrinology; cell surface interac-
tions; physiology of photosynthesis.

Evolutionary Biology — Modern and classical approaches to plant and animal
systematics and evolution; genomic and biochemical evolution; cytogenetics.

Molecular Biology — DNA and RNA isolation, cloning and sequencing; gene
isolation, characterization, transfer and expression; bacterial and phage genetics;
molecular processes of differentiation and embryogenesis; parasite immunology; mo-
lecular microbiology and virology.
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Organismal Biology — Comparative endocrinology and physiology; parasite
biology; vertebrate chemoecology; invertebrate ecology and ethology; marine biology.

Entrance Requirements

Course work taken at the baccalaureate level normally must include mathematics
through calculus, statistics, chemistry including organic chemistry, biochemistry, phys-
ics, genetics and adequate preparation in a biological science. Any remedial work will be
in addition to the semester hours required for the degree.

Graduate Degrees
Biology (Cellular, Molecular and
Developmental) M.S. and Ph.D.
Botany M.S. and Ph.D.
Genetics M.S. and Ph.D.
(see Genetics)
Microbiology ‘ M.S. and Ph.D.
Plant Physiology M.S. and Ph.D.
(see Plant Physiology)
Zoology M.S. and Ph.D.
Language Requirement

The Department of Biology has no foreign language requirement for any graduate
degree program.

BIOLOGY

The doctor of philosophy degree program in biology is designed to provide the
student with training in cellular, molecular, and developmental biology, and to prepare the
student for a leadership position in academic or industrial research. The Department of
Biology offers a broad spectrum of research opportunities including plant molecular
biology, molecular and cell biology of differentiation and development, gene structure
and regulation in eukaryotic and prokaryotic organisms and their viruses, and cell
structure and function. Students obtaining a degree in biology may also work closely with
faculty in biochemistry, entomology, genetics, plant physiology, medicine and veterinary
medicine.

Blology Ph.D. students must demonstrate competence in their specific area of
research and are expected to develop proficiency in four of the following six areas
atthetime of the preliminary examination:biochemistry, cellbiology,developmen-
tal biology, genetics, microblology and molecular biology. An M.S. student must
demonstrate competence in at least three of the above six areas at the time of the
final examination.

(BIOL)

602. Transmission Electron Microscopy.(3-6). Credit5. Methods of studying biological material
with the transmission electron microscope, fixation, ultra-microtomy, cytochemistry, replica and
shadowing, and other biological related procedures. Prerequisite: Approval of instructor received
one month prior to registration.

611. Molecular Biology of Differentiation and Development. (3-0). Credit 3. Major paradigms
of eukaryotic gene regulationin terms of the role of gene expression during ontogeny and the effect
of dysfunction in these processes on the neo-plastic state.
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616. Biochemical Systematics and Evolution. (3-3). Credit 4. Theory, use and applications of
electrophoretic techniques as applied to systematics, taxonomy, evolution and population
genetics; project planning isozyme techniques, analysis and interpretation of data covered
through individual electrophoretic studies in lab. Prerequisites: BICH 410 and 411, ZOOL 605 or
WFSC 601, GENE 603 or equivalent. _

617. Cell Blology. Credit 1 to 5. Structure and function of eukaryotic cells discussed on a
comparative basis to seek out basic organization of complex cells and their parts. Prerequisite:
BIOL 413 or approval of instructor. Cross-listed with VTAN 617.

671. Transgenic Plants. (5-0). Credit 1. Current methods for the production and analysis of
transgenic plants with emphasis on applications of these methods to basic and applied biological
problems including Agrobacterium- mediated gene transfer, naked DNA transformation, electro-
poration, viral vectors, and direct injection of genetic material. This is a three week course.
Prerequisites: BICH 662,663.

672. Molecular Biology of Photosynthesis. (5-0). Credit 1. Structure, function, and regulation of
the photosynthetic apparatus of a variety of photosynthetic systems, including plant chloroplasts,
cyanobacteria, and purple and green photosynthetic bacteria; emphasis on regulation of expres-
sion of genes that encode photosynthetic membrane components. This is a three week course.
Prerequisite: BICH 661.

674. Cellular and Molecular Aspects of Development. (3-0). Credit 3. Mechanisms of develop-
ment at the cellular and molecular levels; gene regulation during embryogenesis; tissue interac-
tions in relation to morphogenesis and differentiation, and pattern formation; emphasis on
eukaryotic systems. Prerequisite: BIOL 413 or 421 or equivalent.

681. Seminar. (1-0). Credit 1. Detailed reports on specific topics in field chosen. Students may
register in up to but no more than three sections of this course.

685. Problems. Credit 1 to 6 each semester. Limited investigations in fields other than those
chosen for thesis or dissertation.

689. Special Topics in ... Credit 1 to 4. Selected topics in an identified area of biology.

€90. Theory of Research. (3-0). Credit 3. Design of research experiments in biology and the
evaluation of research results with the aid of examples taken from the current literature. May be
repeated for credit.

691. Research. Credit 1 or more each semester. Research for thesis or dissertation.

Other related graduate courses offered by the Department of Biology that may be
of interest to biology students include BOTN 619 Plant Biosystematics, MICR 610
Immunology, MICR 614 Microbial Development, MICR 635 Microbiol Physiology and
BOTN, MICR or ZOOL 689 Special Topics.

BOTANY

The aims of a doctor of philosophy degree program in botany are to train the student
to do original and imaginative research in the botanical sciences, to develop the student’s
ability to expertly judge current research, and to provide experience and training in the
presentation and publication of scientific findings. The Department of Biology offers the
opportunity for research in plant cell and molecular biology, organismal plant biology, and
plant systematics and evolution. Association with other departments could emphasize
various aspects of plant science, such as physiology, genetics, pathology, horticulture,
crops and forestry.

Botany Ph.D. students must demonstrate competence in their specific area of
research and are expected to develop proficiency in four of the following six areas:
biochemistry/molecular biology, cell biology, genetics, physiology, structure/
development and systematics. In addition, the candidate should have a sufficient
depth-of-knowledge of the organism or system used in the dissertation research.
An M.S. student must demonstrate competence in at least three of the above six
areas at the time of the final examination.
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608. Phycology. (3-3). Credit 4. Morphology, systematics, ecology and physiology of fresh water
and marine algae; discussion of current literature; laboratory stresses systematics and physiol-
ogy; three day collecting trip to the Texas coast required. Prerequisite: BOTN 408 or approval of
instructor.

619. Plant Biosystematics. (3-3). Credit 4. Experimental and analytical approaches to plant
variation and evolution, breeding systems, cytogenetics, hybridization and phylogeny. Prerequi-
site: BOTN 201 or equivalent or approval of instructor.

620. Field Systematic Botany. (2-6). Credit 4. Basic principles and concepts of seed plant sys-
tematics; procedures of identification, family recognition, terminology, nomenclature, herbarium
techniques, systems of classification and the taxonomic literature. Prerequisite: BOTN 201 or
equivalent or approval of instructor. _

625. Bryology. (3-3). Credit 4. Morphology, systematics and ecology; field studies of mosses,
liverworts and hornworts. Prerequisite: Approval of instructor.

681. Seminar. (1-0). Credit 1. Detailed reports on specific topics in field chosen. Students may
register in up to but no more than three sections of this course.

685. Problems. Credit 1 to 6 each semester. Limited investigations in fields other than those
chosen for thesis or dissertation. ;

689. Special Topics In...Credit 1 to 4. Selected topics in an identified area of botany.

690. Theory of Research. (3-0). Credit 3. Design of research experiments in botany and the
evaluation of research results with the aid of examples taken from the current literature. May be
repeated for credit.

691. Research. Credit 1 or more each semester. Research for thesis or dissertation.

Other related gradyate courses offered by the Department of Biology that may be of
interest to botany students include BIOL 602 Transmission Electron Microscopy, BIOL
617 Cell Biology, BIOL 671 Transgenic Plants, BIOL 672 Molecular Biology of Photosyn-
thesis, MICR 651 Mycology, ZOOL 606 Terrestrial Ecosystems and BIOL or MICR 689
Special Topics.

MICROBIOLOGY

The Ph.D. program in microbiology is designed to train the students in laboratory
science, to provide the factual background necessary for research, and to develop the
critical faculties with which to judge scientific findings. The Department of Biology offers
the opportunity for research in classical and molecular genetics, biochemistry and
physiology of microorganisms. Opportunities are available for students wishing to
prepare for independent scientific research in medical, industrial, and academic disci-
plines.

Microbiology Ph.D. students must demonstrate competence in their specific
area of research and are expected to develop proficiency in at least four of the
following broad areas: biochemistry/physiology, cell biology, genetics, immunol-
ogy, applied microbiology and molecular biology. An M.S. student must demon-
strate competence in at least three of the above six areas at the time of the final
examination. :

(MICR)

610. Immunology. (3-0). Credit3. Overview of the field ofimmunology, emphasizing humoral and
cellular immune mechanisms, immunoregulation, immunogenetics and the molecular biology of
the immune response. Prerequisite: Basic biochemistry or approval of instructor.

614. Microbial Development. (3-0). Credit 3. Cellular differentiation and morphogenesis as it
occurs in bacteria and unicellular eucaryotes; molecular, cellular and genetic approaches to
understanding microbial development presented through an examination of classical papers and
today's research literature. Prerequisites: BICH 410 and 411 or GENE 431.
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630. Protozoology.(3-3).Credit4. Morphology, taxonomy, physiology, reproduction, phylogeny,
ecology and life history of protozoa. Prerequisite: Six hours of biology or approval of instructor.

681. Seminar. (1-0). Credit 1. Detailed reports on specific topics in field chosen. Students may
register in up to but no more than three sections of this course.

685. Problems. Credit 1 to 6 each semester. Limited investigations in fields other than those
chosen for thesis or dissertation.

689. Special Topics In... Credit 1 to 4. Selected topics in an identified area of microbiology.

690. Theory of Research. (3-0). Credit 3. Design of research experiments in microbiology and
the evaluation of research results with the aid of examples taken from the current scientific
literature. May be repeated for credit.

691. Research. Credit 1 or more each semester. Research for thesis or dissertation.

Other related graduate courses offered by the Department of Biology that may be of
interest to microbiology students include BIOL 602 Transmission Electron Microscopy,
BIOL 628 Scanning Electron Microscopy, BIOL 617 Cell Biology, BOTN 608 Phycology
and BIOL 689 Special Topics.

ZOOLOGY

The aims of a doctor of philosophy degree in zoology are to train the student to do
original and significant research in zoological science, to develop a broad understanding
of the zoological literature, and to provide experience and training in the presentation and
publication of scientific findings. The Department of Biology offers special opportunities
for animal research in several zoological subdisciplines. In addition, the broad range of
biological sciences represented on campus permit collaborative programs in such areas
as medicine, veterinary medicine, oceanography, and wildlife and fisheries sciences.

Zoology Ph.D. students must demonstrate competence in their specific area
of research and are expected to develop proficiency In four of the following six
areas: evolution/systematics, ecology/behavior, physiology/anatomy, biological
mathematics, genetics/development and cellular/molecular biology. In addition,
the student should have a thorough depth-of-knowledge of the organism or
system used in the dissertation research. An M.S. student must demonstrate
competencae In at least three of the above six areas at the time of final examination.

(zooL)

605. Principles and Methods of Systematic Biology. (3-3). Credit 4. Evolutionary theory,
subspecific variation, speciation and phylogeny; evolutionary, cladistical and numerical taxon-
omy, methods and rules used in viral, bacteriological, botanical and zoological classification.

606. Terrestrial Ecosystems. (3-3). Credit 4. Population and community structure and function
in organization of terrestrial ecosystems, the world-wide pattern of major terrestrial ecosystems.
Representative ecosystems studied in the field. Prerequisite: BIOL 357 or equivalent.

649. Comparative Endocrinology. (3-3). Credit 4. Function of endocrine glands and hormonal
regulatory systems in different animal groups, vertebrates and invertebrates. Mechanisms of
action of hormones atthe cellular, subcellular and molecular level. Recentexperimental advances
in endocrinological research. Isolation, purification and assay of certain hormones and of enzymes
involved in hormone metabolism. Prerequisite: Course in physiology, BICH 410 or equivalent, or
approval of instructor.

~ 652. Human Physlological Response. (3-0). Credit 3. Function of human body in response to

physical exertion and environmental stress; systems of the body which are most affected by heavy

exercises or man-made environment; classroom demonstrations. Prerequisite: ZOOL 220 or 388

or approval of instructor. '
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653. Zoogeography.(3-0). Credit3. Evolutionary, geological and ecological interpretations of the
present and past distributions of terrestrial, freshwater and marine organisms.

660. Aquatic Ecology. (3-3). Credit 4. Primary and secondary productivity in lakes and streams,
controlling factors, sampling and data analysis methodology; introduction to the construction and
interpretation of computermodels of aquatic systems; previous modeling experience unnecessary.

662. Biology of Mollusca. (3-3). Credit 4. Survey of the phylum Mollusca, including systematics,
identification of major groups to family, natural history, morphology, ecology and economic
aspects. Prerequisite: ZOOL 335 or equivalent, or approval of instructor.

663. Biology of the Crustacea. (3-3). Credit 4. Classification, life history, morphology, physiol-
ogy, ecology, diseases, parasites and predators of crustaceans; economic aspects of crusta-
ceans; original literature emphasized. Prerequisite;: ZOOL 335 or equivalent, or approval of
instructor.

665. Blology of Invertebrates. (3-3). Credit 4. Morphology, biology and phylogeny of inverte-
brates. Topics may be either detailed discussions of specific organisms or comparative informa-
tion on a process. Prerequisite: ZOOL 335 or equivalent.

666. Aerospace-Hydrospace Physlology. (3-0). Credit 3. Physiological systems most affected
by changes experienced by the body both in aerospace and underwater existence; overcoming
physical hazards such as decompression, heat loss, fire, explosion; methods of overcoming
physiological limitation and requirements of life support systems. Prerequisite: Approval of
instructor.

681. Seminar. (1-0). Credit 1. Detailed reports on specific topics in field chosen. Students may
register in up to but no more than three sections of this course.

685. Problems. Credit 1 to 6 each semester. Limited investigations in fields other than those
chosen for thesis or dissertation.

689, Special Topics In...Credit 1 to 4. Selected topics in an identified area of zoology.

690. Theory of Research. (3-0). Credit 3. Design of research experiments in zoology and the
evaluation of research results with the aid of examples taken from the current scientific literature.
May be repeated for credit.

691. Research. Credit 1 or more each semester. Research for thesis or dissertation.

Other related graduate courses offered by the Department of Biology that may be of
interest to zoology students include BIOL 616 Biochemical Systematics and Evolution,
BIOL 674 Cellular and Molecular Aspects of Devélopment, MICR 610 Immunology, MICR
630 Protozoology and BIOL 689 Special Topics.

BOTANY
(see Biology)

COLLEGE OF BUSINESS ADMINISTRATION
(BUAD)

620. Business Communication. (1-0). Credit 1. Techniques for effective use of oral and written
communicationin business. Written elements and applications; purposes, preparation sequences
and delivery skills of oral presentations. Classification 6 students may not enroll in this course.
Prerequisite: Approval of instructor. Cross-listed with ENGL 620.

625. Business Communication. (2-0). Credit 2. Focusing upon the process of designing written
business communications, insight into the rhetorical strategies necessary for developing effective
business communications. Classification 6 students may not enroll in this course. Prerequisite:
Graduate classification in business administration. Cross-listed with ENGL 625.

684. Professional Internship. Credit 1 to 6. A directed internship in an organization to provide
students with on-the-job training with professionals in organizational settings appropriate to the
student's professional objectives. Variable credit 1 to 6 hours each semester. Classification 6
students may not enrollin this course. Prerequisites: Approval of committee chair and department
head.
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685. Problems. Credit 1 to 4 each semester. Directed study of selected problems using recent
developments in business research methods. Classification 6 students may not enroll in this
course. Prerequisites: Approval of instructor and department head. ;

689. Special Topics In...Credit 1 to 4. Selected topics in an identified area of business admini-
stration. Prerequisite: Approval of instructor.

DEPARTMENT OF BUSINESS ANALYSIS
AND RESEARCH

T. F. Anthony, R. L. Bregman, F. P. Buffa (Head), J. Choobineh, H. M. Chung, J. F.
Courtney, Jr., R. A. Davis, J. J. Dinkel, E. B. Fliedner, B. E. Flores, G. C. Fowler, W. L.
Fuerst, N. Gaither, R. G. McLeod, Jr., D. L. Olson*, D. B. Paradice**, A. Sen, B. Shetty,
W. E. Stein, M. J. Tretter, A. J. Vinze, D. W. Wichern

* Doctoral Student Advisor
** Master's Student Advisor

The Department of Business Analysis and Research offers graduate studies leading
to M.S. and Ph.D. degrees and course work supporting the College of Business
Administration and Graduate School of Business' M.B.A. degree. These programs
provide training for students interested in management information systems, production/
operations management and management science.

The M.B.A. degree program consists of approximately 57 credit hours, 12 of which
are electives and may be taken in the department. Areas of course work include
management information systems, production/operations management and manage-
ment science.

The M.S. degree requires 36 credit hours (non-thesis option) or 32 credit hours
(thesis option) with at least 24 hours of course work in management information systems.
Prerequisites for the M.S. degree include the AACSB common body of knowledge and
knowledge of COBOL and one scientific programming language.

The Ph.D. program in business analysis allows the student to concentrate in
management information systems, production/operations management or management
science. The program’s goal is to develop professionals who are well trained in the
underlying theory and who have problem solving capabilities within the context of
functional business areas. The program is research oriented and is comprised of courses
dealing with current research in each area above, research methodology, advanced
course work in the selected area of concentration, and dissertation research.

Additional information, including specific departmental requirements, may be ob-
tained by contacting the department graduate advisors or the office of the dean, College
of Business Administration and Graduate School of Business.

(BANA)

603. Statistical Methods for Business. (3-0). Credit 3. Business trends and economic fluctua-
tions; theory, causes and control of cyclical behavior; analytical forecasting; basic business
statistical techniques and applications. Classification 6 students may not enroll in this course.
Prerequisite: MATH 142 or equivalent or approval of instructor.

605. Quantitative Analysis for Business Decisions. (3-0). Credit 3. Formulation and structuring
of business problems using selected quantitative techniques; investigation of prior research and
formulation of specific problems. Classification 6 students may not enroll in this course. Prereqg-
uisite: BANA 603 or equivalent or approval of instructor.
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607. Introduction to Business Computing. (3-0). Credit 3. An introduction to the broad field of
computer applications tracing the development through the areas of electronic data processing
(EDP), management information systems (MIS), decision support systems (DSS) and expert
systems; user support, software development and hardware from micros to mainframes. Classi-
fication 6 students may not enroll in this course.

609. Operations Management. (3-0). Credit 3. Theory and applications of designing, analyzing
and controlling productive systems in the allocation and use of productive resources to produce
goods and services. Classification 6 students may not enroll in this course. Prerequisites:
BANA 603, 605 and FINC 629 (or equivalents); graduate classification in College of Business
Administration and Graduate School of Business.

616. Business Programming Using COBOL. (3-0). Credit 3. Structure and techniques of the
ANSI COBOL language applied to business featuring structured programming, file handling and
sort packages. Design and implementation of business application programs. Classification 6
students may not enroll in this course. Prerequisite: BANA 607 or equivalent.

618. Assembly and COBOL Languages for Business Systems. (3-0). Credit 3. Internal func-
tions and internal data representations of a digital computer presented through the medium of
assembly language; functions and representations used to illustrate the interaction of major
software components and several advanced features of the COBOL programming language.
Classification 6 students may not enroll in this course. Prerequisite: BANA 616 or equivalent or
approval of instructor.

620. Systems Analysis for Business Data Processing. (3-0). Credit 3. Concepts of planning,
developing, implementing and operating major business computer systems. Classification 6
students may not enroll in this course. Prerequisite: BANA 607 or equivalent.

622. Corporatelinformation Planning. (3-0). Credit3. Concepts regarding the design and use of
computer-based management information and decision support systems; combinations of
computing hardware and software and design concepts evaluated to meet managers’ information
needs. Classification 6 students may not enroll in this course. Prerequisite: BANA 620.

628. Information Management. (3-0). Credit 3. Information processing and managementinvolv-
ing applications and user orientation in a business environment using commercially available
information management packages. Classification 6 students may not enroll in this course.
Prerequisite; BANA 616 or equivalent.

632. Business Computing Systems. (3-0). Credit 3. Theory and practice of the design and
application of business systems in a mini or micro hardware environment. Classification 6 students
may notenrollin this course. Prerequisites: BANA 620 and atleast concurrent enroliment in BANA
622.

636. Decision Support Systems. (3-0). Credit 3. Use of decision support systems in business-
related decision making, business environment, use of models, user interface with decision
support systems and decision support systems examples. Classification 6 students may notenroll
in this course. Prerequisite: BANA 605, ACCT 640 and FINC 629.

641. Theory and Research in Management Information Systems. (3-0). Credit 3. Theory,
applications, and human and organizational issues of Management Information Systems (MIS);
current academic research into the analysis, design, and implementation of computer information
systems. Classification 6 students may notenrollin this course. Prerequisites: Ph.D. classification
and approval of instructor.

651. Theory and Research in Management Science. (3-0). Credit 3. Theory, applications and
computer implementation issues of management science; current research and practice in
applying management science techniques in business; emphasis on deterministic and stochastic
methods. Classification 6 students may notenroll in this course. Prerequisites: Ph.D. classification
and approval of instructor.

653. Multiple Objective Decision Making. (3-0). Credit 3. Mathematical approaches to multiple,
conflicting objectives in private and governmental sector decision making; emphasis is on the
impacts of multiple objectives on analytic and computer system supports to such decisions.
Prerequisites: BANA 651 or equivalent or approval of instructor.
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658. Business Computer Models and Simulation. (3-0). Credit 3. Design and implementation
of computerized decision models in the business organizational setting.Classification 6 students
may not enroll in this course. Prerequisite: BANA 605.

664. Production and Operations Management. (3-0). Credit 3. Concepts, issues and tech-
niques to plan, analyze and control systems of production; current research and practice in
managing material systems and other elements of production. Classification 6 students may not
enrollin this course. Prerequisites: STAT 652 or 601 and BANA 605 and permission of instructor.

684. Professional Internship. Credit 1 to 6. A directed internship in an organization to provide
students with on-the-job training with professionals in organizational settings appropriate to the
student's professional objectives. Classification 6 students may not enroll in this course.
Prerequisite: Approval of committee chair and department head.

685. Problems. Credit 1 to 4 each semester. Directed study on selected problems using recent
developments in business research methods. Classification 6 students may not enroll in this
course. Prerequisite: Approval of instructor.

688. Doctoral Seminar In... (3-0). Credit 3. Historical development of the conceptual framework
of business analysis; evaluation of current research and controversial issues in management
information systems, production/operations management, or management science. For doctoral
students only. May be repeated for credit three times. Prerequisite: Approval of department head.

689. Special Topics in... Credit 1 to 4, Selected topics in identified area of business analysis.
Classification 6 students may not enroll in this course. May be repeated for credit.

690. Theory of Research In Business Analysis. (3-0). Credit 3. Design of research in various
subfields of business analysis and the evaluation of research results using examples from the
current research literature. Classification 6 students may not enroll in this course. Prerequisite:
Approval of instructor.

691. Research. Credit 1 or more each semester. Research for thesis or dissertation. Classifi-
cation 6 students may not enroll in this course.

DEPARTMENT OF CHEMICAL ENGINEERING

A. Akgerman, R. G. Anthony, A. J. Appleby, D. B. Bukur, J. A. Bullin, B. E. Dale,
R. Darby, R. R. Davison, L. D. Durbin, P. T. Eubank, R. W. Flumerfelt (Head), A. M.
Gadalla, C.J. Glover, K. R. Hall, D. T. Hanson, C. D. Holland, J. C. Holste, M. T.
Holtzapple, S. S. Koseoglu, J. C. Liao, K. N. Marsh, M. Nikolau, H. J. Ploehn, J. C.
Slattery, S. Srinivasan, A. T. Watson, R. E. White*

*Graduate Advisor

The Department of Chemical Engineering offers three graduate degrees: master of
science, master of engineering (non-research), and doctor of philosophy. Also, the
department offers courses and faculty supervision for students pursuing the doctor of
engineering degres. A special program leading to our regular graduate program is
available for B.S. degree holders in science or other engineering disciplines.

The graduate program in chemical engineering includes training in research.
Information about specific departmental requirements for course work and examinations
is available upon request from the graduate advisor.

Some of the research areas available within the department are: batteries, biochemi-
- cal engineering, catalysis, environmental research, extraction, fuel cells, polymers,
process control, reaction engineering, rheology, tertiary oil recovery, thermodynamics
and transport phenomena. Modern equipment is available in numerous laboratories to
carry out research in these and other areas.

Further details about the programs, faculty, facilities and financial aid are available
from the graduate advisor in the department.
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601. Chemical Engineering Laboratory Safety and Health. (1-0). Credit 1. Control of hazards
associated with chemical engineering research laboratories and the chemical process industry;
causes and prevention of accidents, emergency procedures, safety codes, health effects of toxic
substances, and experimental design for safety. Prerequisites: Graduate classification.

604. Chemical Engineering Process Analysis l. (3-0). Credit 3. Development and analysis of
chemical process models that involve systems of algebraic equations, ordinary differential
equations and partial differential equations. Prerequisites: MATH 308; CHEN 320.

605. Chemical Engineering Process Analysls Il. (3-0). Credit 3. Formulation of mathematical
models and solution of resulting mass and energy balance equations by-modern computational
techniques, applications to separation processes, chemical kinetics, reaction engineering, heat
and mass transfer. Prerequisite: CHEN 606.

606. Unit Operations. (3-0). Credit 3. Applications of chemical engineering fundamentals in
manufacture of chemicals, refining petroleum and other alliedindustries. Prerequisite: CHEN 424.

608. Heat Transmission. (3-0). Credit 3. Theoretical principles of conduction, radiation and
forced convection; steady and unsteady state conduction problems with chemical reactions and
phase changes. Boundary layer theory is stressed in connection with forced convection problems.
Prerequisite: CHEN 323.

612. Distillation. (3-0). Credit 3. Process design calculations involving distillation of multicompo-
nent and complex systems. Extractive and azeotropic distillation. Prerequisites: CHEN 409, 424.

613. Unsteady State Processes. (3-0). Credit3. Formulation of exactmodels for, and solution of,
corresponding equations for problems involving process equipment such as distillation columns,
packed columns, evaporators and adsorption columns at unsteady state operatlon Prerequisites:
CHEN 606, 612.

619. Corrosion and Materlals of Construction. (3-0). Credit 3. Fundamentals of corrosion and
corrosion control. Electrochemical theory of corrosion processes, mixed potentials and corrosion
rates. Corrosion resistance of metals and alloys, measurement of corrosion rates, anodic and
cathodic control, and coatings. Prerequisites: CHEM 324; CHEN 354.

623. Applications of Thermodynamics to Chemical Engineering. (3-0). Credit 3. Application
of thermodynamics to chemical engineering operations and processes. Prerequisite: CHEN 354.

624. Chemical Engineering Kinetics 1. (3-0). Credit 3. Rates and mechanisms of chemical
reactions. Thermal and catalytic reactions both homogeneous and heterogeneous. Prerequisite:
CHEN 464.

625. Mass Transfer with Chemical Reaction. (3-0). Credit 3. Diffusion theories; equations of
change for multicomponent systems; absorption with chemical reaction; slow, fast and instanta-
neous reaction regimes; laboratory absorbers; applications to packed towers and stirred vessels;
special problems. Prerequisites: MATH 601 and 602 or CHEN 604,

629. Transport Phenomena. (3-0). Credit 3. Principles of transfer of momentum, energy and
mass studied by application to advanced chemical engineering problems. Theoretical analogy of
these three modes of transfer. Prerequisite: CHEN 424 or approval of instructor.

631. Process Dynamics l. (3-0). Credit 3. Dynamics, simulation and control of linear models of
fluid, thermal and mass transfer processes for chemical industries by means of transient and
frequency response analysis and design methods. Prerequisites: CHEN 461; MATH 601; or
registration therein.

633. Theory of Mixtures. (3-0). Credit 3. Basic relations of statistical thermodynamics, intermol-
ecular forces, liquid state, theory of mixtures, critical state, theory of conformal solutions,
orientational effects, theorem of corresponding states, and applications to distillation and
extraction. Prerequisite: CHEN 623 or CHEM 611.

634. Multiphase Reactors. (3-0). Credit 3. Laboratory reactors; mixing phenomenain multiphase
reactors; tracer techniques in chemical reactor characterization; trickle bed reactors; two phase
and three phase fluidized bed reactors; bubble columns; slurry reactors. Prerequisite: CHEN 624.

640. Rheology. (3-0). Credit 3. Principles of stress, deformation and flow; vector and tensor
equations of fluid mechanics. Behavior of Newtonian, non-Newtonian and viscoelastic fluids.
Prerequisite: MATH 601.
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643. Applied Statistical Mechanics of Fluids. (3-0). Credit 3. Application of molecular theories
and computer simulation techniques to describe the thermodynamics and transport properties of
fluids and fiuid mixtures. Prerequisite: CHEN 623.

650. Electrochemical Processes. (3-0)..Credit 3. Fundamentals of reversible and irreversible
electrode processes; energy conversion and electrochemical reactor design. Interaction between
mass transport and kinetic mechanisms, industrial applications and corrosion. Prerequisite:
CHEN 424 or approval of instructor.

651. Biochemical Engineering. (3-0). Credit 3. Integration of principles of engineering, biochem-
istry and microbiology; application to the design, development and improvement of industrial
processes that employ biological materials. Engineering discipline directed toward creative -
application of interdisciplinary information to the economic processing of biological and related
materials. Prerequisite: Approval of instructors. Cross-listed with AGEN 651.

652. Biochemical Processing Technology. (3-0). Credit 3. Introduction for engineers to bio-
chemistry, microbiology and genetic engineering; important processes in biotechnology such as
enzymes, food, pharmaceuticals, waste treatment, fuels and chemicals, agricultural products and
biotransformations. Prerequisite: AGEN 651 or CHEN 651. Cross-listed with AGEN 652.

653. Bloreactor Design. (3-0). Credit 3. Kinetics of enzyme reactions and cell growth applied to
bioreactor design; media formulation, cell culture conditions, oxygen transfer, and sterilization.
Prerequisite: CHEN 651 or AGEN 651 or approval of instructor. Cross-listed with AGEN 653.

654, Separation Processes In Biochemical Engineering. (3-0). Credit 3. Theory and practice
in isolation and purification of biological materials; properties of biological compounds; processing
to retain biological activity of enzymes and other biomaterials; scale-up of separation processes;
laboratory demonstrations of current technology. Prerequisite: CHEN 651. Cross-listed with
AGEN 654. .

661. Optimization of Chemical Engineering Processes. (3-0). Credit 3. Methods of optimiza-
tion applied for the design and control of chemical engineering processes. Prerequisites:
CHEN 606 or 613, CHEN 624, or approval of instructor.

663. Advanced Materials Processing. (3-0). Credit 3. General properties of metal, polymers,
ceramics, composites, crystalline and glassy materials; controlling diffusion processes; precur-
sors and chemistry of ultrastructure processing; sol-gel science and technology; powders and
colloids; novel materials and techniques. Prerequisites: B.S. in CHEN, CVEN, ELEN, MEEN,
CHEM or PHYS.

681. Seminar. (1-0). Credit 1. Graduate students will be required to attend discussions covering
problems of current importance in chemical engineering research.

685. Problems. Credit 1 to 6. One or more of numerous problems in chemical engineering
processes and operations. Prerequisite: Approval of department head.

689. Special Topics in...Credit 1 to 4. Selected topics in an identified areas of chemical
engineering. May be repeated for credit. Prerequisites: Approval of department head and
instructor,

691. Research.Credit1ormoreeach semester. Problems of unitoperations and unit processes.
For maximum credit, comprehensive thesis must be prepared of sufficiently high calibre to permit
publication in scientific and technical journals. Prerequisite: Approval of department head.



COURSE DESCRIPTIONS / Chemistry 103
DEPARTMENT OF CHEMISTRY

E. T. Adams, T. O. Baldwin, D. H. R. Barton, D. E. Bergbreiter, J. W. Bevan, J. O'M.
Bockris, L. S. Brown, A. Clearfield, D. C. Conway, F. A. Cotton, D. J. Darensbourg, M. Y.
Darensbourg, J. P. Fackler, Jr., K. A. Gingerich, D. W. Goodman, M. B. Hall (Head), K. E.
Harding, J. F. Haw, E. E. Hazen, Jr.*, R. M. Hedges, J. L. Hogg, T. R. Hughbanks, K. J.
Irgolic, J. W. Kelly, J.Laane, P. A. Lindahl, R. R. Lucchese, J. H. Lunsford, R. D.
Macfarlane, K. N. Marsh, A. E. Martell, W. E. McMullen lil, E. A. Meyers, J. B. Natowitz,
M. E.Newcomb, D. H. O’Brien, M. L. Peck, F. M. Raushel, A. S. Rodgers, M. P. Rosynek,
M. W. Rowe, D. H. Russaell, D. T. Sawyer, R. P. Schmitt, E. A. Schweikert, A. |. Scott,
D. A. Singleton, M. P. Soriaga, Y. N. Tang, G. Vigh, R. L. Watson, R. C. Wilhoit, K. L.
Wolf, D. L. Yeager, R. A. Zingaro

*Graduate Advisor

Graduate work in chemistry is offered at both the masters’ and doctoral levels. The
program leading to the master’s degree is designed to provide the student with a strong
fundamental knowledge and understanding in the major areas of chemistry. In addition,
a thesis is required which affords the student an opportunity to actively participate in
experimental or theoretical research.

The program leading to the Ph.D. degree is designed so that the student experiences
extensive involvement in research. The dissertationwhich results from this research must
satisfactorily demonstrate that the student is capable of independent and creative
research in a specialized area of chemistry and has a superior knowledge and under-
standing of the area in which research activities were performed. In addition, the student
must demonstrate that he or she has a broad and commanding knowledge of the subject
matter in the general field of chemistry. The Department of Chemistry requires that each
student participate in the teaching program of the department for at least two semesters
as partofthe M.S. or Ph.D. degree requirement. There is no language requirement at the
M.S. level; the Ph.D. language requirement is determined by the student’s advisory
committee in order to meet individual needs related to research.

Opportunities for research are available to graduate students in the basic subfields
of chemistry and in a variety of significant and relevant specialized areas. Faculty
members are conducting continuing research programs and provide students with
opportunities to make significant research contributions in modern physical, organic,
inorganic, analytical and biological chemistry. There is also considerable departmental
research activity in various interdisciplinary areas such as nuclear chemistry, theoretical
chemistry, x-ray crystallography, electrochemistry, biophysical, bioorganic and bioinor-
ganic chemistry. Five nuclear-related faculty, including four members of the Cyclotron
Institute, provide one of the best graduate nuclear chemistry research programs available
in this country. The department also offers strong research programs in heterogeneous
and homogeneous catalysis, analytical instrumentation, coordination chemistry, high
temperature chemistry, spectroscopy, physical photochemistry and organometallic
chemistry.

Major scientific equipment required for modern chemical research is available in the
department for the use of graduate students, including x-ray diffractometers; nmr, eprand
photoelectron spectrometers; mass spectrometers; and infrared, Raman, ultraviolet,
optical rotatory and circular dichroism spectrophotometers. A recent major addition to the
Chemistry Building has brought the total space available for departmental instructional
and research programs to more than 200,000 net sq. ft. For further details about
programs, faculty, facilities and financial aid, write to M. B. Hall, Head of the Department
of Chemistry, for a descriptive brochure.
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601. Analytical Chemistry I. (3-0). Credit 3. Classical analytical chemistry: complex chemical
equilibria, wet chemical methods of analysis and an introduction to electrochemical methods.
Prerequisite: CHEM 317 or 620 or approval of instructor.

602. Analytical Chemistry Il. (3-0). Credit 3. Modern analytical techniques: electrochemical,
spectroscopic, chromatographic, thermal and trace methods of analysis. Prerequisite: CHEM 601.

606. Principles of Organic Chemistry. (3-0). Credit 3. General principles of organic chemistry
and selected applications to other disciplines. Prerequisite: CHEM 228 or equivalent.

610. Organic Reactions. (3-0). Credit 3. Continuation of CHEM 646. Introduction to mechanisms
and scope of the basic organic reaction types as applied to major functional groups. Prerequisite:
CHEM 646. )

611. Principles of Physical Chemistry. (3-0). Credit 3. General principles of chemistry from
quantitative standpoint; thermodynamics and kinetics. Prerequisite: Graduate classification.

615. Organic Synthesls. (3-0). Credit 3. Application of organic reactions to synthesis of complex
organic molecules. Synthesis design and methodology, scope and limitations of reactions and
experimental design. Prerequisite: CHEM 610.

618. NMR Spectroscopy. (3-0). Credit 3. Theory and practice of modem nuclear magnetic
resonance spectroscopy; Bloch equations, relaxation and relaxation mechanisms, chemical
exchange, pulse and Fourier-transform methods, selective excitation, 2-D methods, and solid-
state nuclear magnetic resonance. Prerequisite: Graduate classification in chemistry or approval
of instructor.

619. Analytical Spectroscopy. (3-0). Credit 3. Modern analytical spectroscopic techniques.
U.V., visible spectroscopy, atomic absorption, emission spectrometry, flame emission, fluorom-
etry, x-ray methods and other new developments in analytical spectroscopy. Prerequisite:
CHEM 620 or approval of instructor.

620. Principles of Chemical Analysis. (3-0). Credit 3. Equilibria, including non-aqueous equilib-
ria; the theoretical and practical aspects of modern instrumental methods of analyses.
Prerequisite: Graduate classification in chemistry or approval of instructor.

621. Chemical Kinetics. (3-0). Credit 3. Present theories about chemical reaction rates and
mechanisms. Prerequisite: CHEM 324.

622. Adsorption Phenomena and Heterogeneous Catalysis. (3-0). Credit 3. Chemistry of the
gas-solid interface; energetics, isotherms and rates of gas adsorption on solid surfaces; experi-
mental methods of studying solid surfaces and adsorption phenomena: kinetics and mechanisms
of selected heterogeneous catalytic reactions.

623. Surface Chemistry. (3-0). Credit 3. Nature, structure and chemistry of surfaces; characteri-
zation of surfaces from surface energy to structure; relation to chemical processes. Prerequisite:
Graduate classification in chemistry or approval of instructor.

626. Thermodynamics. (3-0). Credit 3. Theory and applications of classical thermodynamic
functions. Prerequisite: CHEM 324.

628. Coordination and Bloinorganic Chemistry. (3-0). Credit 3. Structure and reactivity of
coordination compounds; reactions of metal ions with small biomolecules and the reactions of
toxic metal ions; role of metal ions in biological systems including the function of metal ions in
enzymes. Prerequisite: CHEM 633.

629. Main Group Chemistry. (3-0). Credit 3. Chemistry of the ns and np elements of the periodic
table and the noble gases including the organometallic chemistry of these elements. Prerequisite:
CHEM 633.

631. Statistical Thermodynamics. (3-0). Credit 3. Methods of statistical mechanics based
primarily on Boltzmann statistics; approach to thermodynamics through partition function;
statistical concept of entropy. Prerequisite: CHEM 626,

633. Principles of Inorganic Chemistry. (3-0). Credit 3. General principles of inorganic chemis-
try treated with a view to applications in other sub-fields of chemistry. Prerequisite: Graduate
classification in chemistry or approval of instructor.
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634. Physical Methods in Inorganic Chemistry. (3-0). Credit 3. Determination of the molecular
structure of inorganic and organometallic species; modern aspects of diffraction, magnetic
resonance and vibrational methods. Prerequisite: CHEM 641 or 673.

636. Mechanistic Inorganic Chemilstry. (3-0). Credit 3. Reaction pathways in both main group
and transition-metal complexes; factors which influence the reaction rate including nature of the
metal, the coordination sphere, reaction conditions and catalytic intermediates. Prerequisite:
CHEM 633.

637. Electroanalytical Chemistry. (3-0). Credit 3. Modern electroanalytical methods including
potentiostatic, galvanostatic, sweep and periodic techniques. Prerequisite: CHEM 620 or ap-
proval of instructor.

641. Structural Inorganic Chemistry. (3-0). Credit 3. Introduction to chemical bonding; ionic,
covalent, coordinate and hydrogen bonding; relationship of molecular orbital and ligand field
theories to experimental studies of the electronic structure of inorganic molecules. Prerequisites:
CHEM 633, 673.

642. Organometallic Chemistry and Homogeneous Catalysis. (3-0). Credit 3. Synthesis,
structure and reactivity of organometallic compounds; elementary processes for general and
radical reactions, mechanism of reactions at metal centers and applications to homogeneous
catalysis. Prerequisite: CHEM 633.

645. Cluster Chemistry. (3-0). Credit 3. Nomenclature, structure, bonding, synthesis, reactions
and catalysis of both main-group and transition-metal clusters. Prerequisite: CHEM 633.

646. Organic Chemistry. (3-0). Credit 3. A detailed introduction to the theory and principles of
organic chemistry; bonding and structure in organic chemistry, stereochemistry, reactive interme-
diates in organic chemistry and transition state theory; kinetics and thermodynamic approaches.
Prerequisite: CHEM 228 or approval of instructor.

647. Spectra of Organic Compounds. (3-0). Credit 3. Correlations of molecular structure with
spectroscopic and other physical properties. Applications to modemn problems in organic chem-
istry. Prerequisite: CHEM 646 or approval of instructor.

648. Principles of Quantum Mechanics. (3-0). Credit 3. Classical mechanics and development
of wave mechanics; application of wave mechanics to special chemical problems. Prerequisite:
Approval of instructor.

649. Molecular Quantum Mechanics. (3-0). Credit 3. Continuation of CHEM 648. Introduction to
group theoretical methods and applications in molecular quantum mechanics and elements of
ligand field theory. Prerequisite: CHEM 648.

653. Recent Topics in Organic Chemistry. (2-0). Credit 2. Special topics of current interest in
organic chemistry which are not normally covered in sufficient depth in other courses; most
subjects will be taken from recent or current chemical literature. Prerequisite: CHEM 646 or
approval of instructor. The course may be taken twice for credit.

655. Polymer Science |. (3-0). Credit 3. Synthesis of polymers by condensation, addition and
other types of polymerization. Solution methods of characterization. Solid state properties and’
their structural basis.

660. Nuclear Chemistry. (3-3). Credit 4. Radioactive decay, nuclear models, nuclear spectros-
copy, nuclear reactions, fission and other topics of current interest in nuclear chemical research.
Laboratory work to emphasize modern nuclear chemicalinstrumentation. Prerequisite: CHEM 464

" or approval of instructor.

663. X-Ray Absorption and Emission in Analysis. (3-0). Credit 3. Fundamental knowledge of
x-rays as applied to chemistry. Use of x-ray absorption, emission and diffraction in chemical
analysis and control. Prerequisite: Approval of instructor.

666. Nuclear Geochemistry. (3-0). Credit 3. Application of nuclear, chemical and physical
principles for a better understanding of the origin of the solar system and the conditions acting upon
it. Prerequisite: Bachelor's degree in science (chemistry, physics, geology, engineering, ocean-
ography, etc.).
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672. Bloorganic Reaction Mechanisms. (3-0). Credit 3. Proposed mechanisms of action of
various enzymes and coenzymes from the "model systems” approach; new developments, theory
and established mechanisms. Prerequisites: BICH 624 or CHEM 670; CHEM 646.

673. Symmetry and Group Theory in Chemistry. (2-0). Credit 2. Applications of symmetry and
group theory to various types of chemical systems; classification of molecules into symmetry pomt
groups and use of character tables. Prerequisite: Bachelor's degree in chemistry.

681. Seminar. (1-0). Credit 1 each semester. Oral presentations and discussions of recent ad-
vances in chemistry.

685. Problems. Credit 1 to 6. Special topics to suit small group requirements; more recent
problems and results in various branches of chemistry; laboratory work or conference and
discussion. Prerequisite: Graduate classification.

689. Special Topics in...Credit 1 to 4. Selected topics in an identified area of chemistry. May be
repeated for credit. Prerequisites: Graduate classification and approval of instructor.

690. Theory of Chemical Research. (3-0). Credit 3. The design of research experiments in
various subfields of chemistry and the evaluation of research results with the aid of examples taken
from the current scientific literature. May be repeated for credit.

691. Research. Credit 1 or more each semester. Research for thesis or dissertation.

695. Frontiers in Chemical Research. (3-0). Credit 3. Present status of research in a variety of
significant chemical fields. Content will depend on the availability of visiting lecturers who will be
selected because of distinguished international recognition in their fields of research. May be
taken twice. Prerequisite: Graduate classification.

DEPARTMENT OF CIVIL ENGINEERING

CIVILENGINEERING: S. D. Anderson, R. L. Autenrieth, B. Batchelor, W. L. Beason,
W.W. Boles, J. S. Bonner, J. L. Briaud, C. E. Buth, D. Y. M. Chang, H.C. Chen, M. Y.
Corapcioglu, C. L. Dudek, W. A. Dunlap, J. H. Earle, D. B. Fambro, J. E. Flipse, D. E.
Hancher, R. W. Hann, Jr., W. J. Harris, Jr., J. B. Herbich, T. J. Hirsch, C. M. Hix, Jr., D. L.
Ivey, M. E. James, Jr., R. W. James, W. P. James, H. L. Jones, P. B. Keating, C. H. Kim,
T. L. Kohutek, R. A. Krammes, D. N. Little, Jr., Y. K. Lou, L. L. Lowery, Jr., L. D. Lutes,
R. L. Lytton, D. A. Maxwell, C. J. Messer, J. R. Morgan, D. V. Morris, J. M. Niedzwecki,
J.S. Noel, K. Papadimitriou, R. E. Randall, T. D. Reynolds, E.J. Rhomberg*,
P. N. Roschke, H. E. Ross, Jr., N. J. Rowan, C. H. Samson, Jr., D. Saylak, R. E. Smith,
V. G. Stover, N. Stubbs,G. Stukhart, L. J. Thompson, J. T. Tielking, F.C.K. Ting, T. Urbanik
II,J. B. Valdes, L. D. Webb, C. E. Woods, D. L. Woods, R. A. Wurbs, J. T. P. Yao (Head), -
A.T.C. Yeung, J. Zhang, D. G. Zollinger

OCEAN ENGINEERING: H.C. Chen, J. E. Flipse, J. B. Herbich, F.C.K. Ting, C.H.
Kim,Y. K. Lou (Program Head), J. M. Niedzwecki, R. E. Randall

*Graduate Advisor

CIVIL ENGINEERING

A variety of courses is offered in civil engineering to permit a student to study in a
given branch. The department is especially well equipped to offer, with supportfrom other
departments, areas of study in civil engineering systems; coastal and ocean engineering;
construction engineering; environmental engineering; geotechnical engineering; hy-
draulic engineering and fluid mechanics; water resources engineering; materials engi-
neering; public works engineering; structural engineering and structural mechanics;
transportation engineering; urban management; and urban planning.

Modern facilities and current equipment are available to enhance study and
instruction in engineering design graphics. These facilities include a graphics library, a
reproduction and visual aid center, photographic and darkroom facilities, a computer
graphics facility and special equipment.

No foreign language is required for the Ph.D. in civil engineering.
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(CVEN)

602. Mathematical Modeling of Water Quality. (3-0). Credit 3. Computer modeling of transport
and transformation of multiple components in multi-dimensional aquatic systems. Prerequisites:
CVEN 301, 302, 413.

603. Environmental Management. (3-0). Credit 3. Federal and state regulatory framework for
environmental management; techniques for environmental control; risk assessment; evaluation
of critical environmental problems with multimedia aspects. Prerequisite: Graduate classification
in engineering or approval of instructor.

604. Theory of Treatment Processes. (3-0). Credit 3. Theory of processes used to treat water,
wastewater and hazardous wastes; applications of theory to design and operation of treatment
systems, including biological treatment, adsorption, coagulation, filteration and precipitation.
Prerequisite: CVEN 402 or approval of instructor.

605. Environmental Measurement. (1-6). Credit 3. Theory and practice of analytical methods
used in the environmental engineering field. Instrumental and wet chemical techniques used in
measurement of environmental quality parameters and pollutants. Prerequisite: Graduate clas-
sification in engineering or science or approval of instructor.

606. Wastewater Treatment Plant Design. (1-6). Credit 3. Application of the theories of unit
operations and unit processes to design wastewater treatment systems fordomestic and industrial
wastes. Prerequisites: CVEN 402 or approval of instructor.

607. Engineering Aspects of Air Quality. (3-0). Credit 3. Characterization of air contaminants;
health effects and legal aspects; dispersion of pollutants in the atmosphere; technology for the
control of gaseous and particulate emissions. Prerequisite: CVEN 311.

608. Solid Waste Engineering. (2-3). Credit 3. Design and operation of solid waste collection and
disposal systems; review of appropriate state and federal regulations. Prerequisite: Approval of
instructor; CVEN 338, 365 or equivalent,

609. Environmental Control of Oil and Hazardous Materials. (2-3). Credit 3. Oil and hazardous
material (OHM) spills in the engineering design process; evaluation of OHM properties and their
behavior andimpact to environmental systems; prevention programs and documents, technology
for spill containment and removal; contingency planning cycle including administrative site-
specific plans and resource acquisition; response organization; restoration and documentation.
Prerequisite: Bachelor's degree in science or engineering.

611. Water Treatment Plant Design. (1-6). Credit 3. Design of portable and industrial water
systems; application of theories of unit operations and unit processes to the design of systems for
treatment of water for domestic and industrial uses. Prerequisite: CVEN 402 or approval of
instructor.

612. Transportation In City Planning. (2-3). Credit 3. Influence of transportation in shaping
urban form; relationships between land use and transportation; conceptual layout of street
systems. Trends in urban development; site development; circulation and relationships to the
street system; guidelines for the redevelopment of existing streets and the adjacent land. Cross-
listed with PLAN 612.

613. Urban Engineering. (3-0). Credit 3. Service course for nonengineers on influence and
relative importance of engineering aspects of urban development; engineering factors important
in consideration of utilities, land allocation, waste disposal, drainage, public health and recreation.

614. Stabilization of Soil-Aggregate Systems. (2-0). Credit2. Theory of mechanical and
chemical stabilization of soils and soil-aggregate systems.

615. Structural Design of Pavements. (3-0). Credit 3. Characteristics of pavement loads, stress
analysis in pavements, design practices, construction, rehabilitation and maintenance. Prerequi-
site: CVEN 307.

616. Systems Design of Pavements. (2-3). Credit 3. Optimization of the design of rigid and
flexible pavement systems; empirical and mechanistic stochastic structural subsystems; utility
theory, serviceability concept, cost studies, traffic delay, environmental deterioration, rehabilita-
tion and maintenance optimization systems. Prerequisite: CVEN 307.

617. Traffic Engineering: Characteristics. (2-3). Credit 3. Human, vehicular and traffic charac-
teristics as they relate to driver-vehicle-roadway operational systems; traffic studies and methods
of analysis and evaluation. Prerequisite: CVEN 457 or equivalent.
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618. Traffic Engineering: Operations. (2-3). Credit 3. Advanced theory and application of traffic
control; signalization and freeway operations. Prerequisite: CVEN 457 or equivalent.

619. Environmental Engineering Processes|.(3-0). Credit 3. Processes thatdescribe behavior
of materials in natural and engineered systems including biological degradation, inhibition,
photosynthesis, flocculation and sedimentation. Prerequisite: Graduate classification in engineer-
ing or approval of instructor.

620. Environmental Engineering Processes Il. (3-0). Credit 3. Processes for contaminant
transformation used in water treatment, wastewater treatment, solid and hazardous waste
treatment and disposal, and exposure assessment of contaminants in natural systems; equilib-
rium and kinetic aspects of neutralization, precipitation, complex formation, adsorption, oxidation-
reduction, coagulation, volatilization and absorption. Prerequisite: CVEN 301.

621. Advanced Reinforced Concrete Design. (3-0). Credit 3. Reinforced concrete principles;
analysis of rigid building frames, design of building frames, slabs, biaxially loaded columns,
rectangular and circular tanks, and deep beams. Prerequisite: CVEN 344 or equivalent.

622. Properties of Concrete. (3-0). Credit 3. Materials, properties and behavior of concrete;
cement, cement types, aggregate characteristics; properties of fresh concrete; structure of
portland cement paste; mechanical properties of hardened concrete; durability and repair of
concrete structures. Prerequisites: CVEN 321 and 343.

623. Concrete Construction Engineering. (3-0). Credit 3. Engineering properties of aggregate,
cements and concrete; special cements, mix design, construction practices, pumping, quality
control, lightweight concrete strength, curing, volume change and ready-mixed concrete. Pre-
requisite: Approval of instructor.

625, Traffic Engineering: Design. (2-3). Credit 3. Design of traffic control device installations with
special emphasis on traffic signal design and installation, including the design features of detector
placement and operation; national and state design standards and guidelines for traffic control
device installation. Prerequisite: CVEN 457.

626. Roadside Safety Design. (3-0). Credit 3. Fundamental concepts of designing safety into
roadways; safety improvement programs, accident data analysis, safety methodology, safety in
cross section design and the design of safety devices; safety improvement programs, sideslopes
and ditches, breakaway devices, crash cushions and roadside barriers.

627. Surface Water Hydrology. (3-0). Credit 3. Precipitation-runoff processes; watershed and
streamflow modeling; frequency analysis; erosion and sedimentation; hydrologic design of
hydraulic structures and nonstructural stormwater management strategies. Prerequisite: Ap-
proval of instructor.

628. Advanced Hydraulic Engineering. (2-3). Credit 3. Newton Raphson pipe network analysis,
unsteady flow in pipelines and pipe networks; method of characteristics; river engineering; two-
dimensional streamflow modeling; design of hydraulic stuctures. Prerequisite: CVEN 458 or
approval of instructor.

629. Hydraulics of Open Channels. (3-0). Credit 3. Application of momentum and energy
principles to advanced topics in uniform, nonuniform, gradually varied and rapidly varied flow
problems; backwater flow profile computation in steady flow; the method of characteristics applied
to unsteady flows. Jeffreys-Vedernikov criteria; flood routing calculations by advanced computer
methods. Prerequisite: Approval of instructor.

630. Applications of Construction Law. (3-0). Credit 3. Analysis of construction law and the
construction process; legal problems in the bidding process andin the performance of the contract.
Prerequisite: COSC 479 or approval of instructor. Cross-listed with COSC 628.

631. Industrial Construction. (3-0). Credit 3. Planning, project management and construction
management of large industrial construction projects; planning procedures of clients for new
construction; functions of project management and construction management teams; construc-
tion operations associated with power plant, process plant or other industrial construction.
Prerequisite: Graduate classification in engineering or building construction.

632. Street and Highway Systems Management. (2-0). Credit 2. Street classification and
function; obtaining the maximum potential from the surface street system and basic design criteria
for city streets; transportation systems management of the urban system. Prerequisite: Gradua-
tion classification in engineering or urban and regional planning or approval of instructor.
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633. Advanced Mechanics of Materials. (4-0). Credit 4. Stresses and strains at a point, torsion
of noncircular cross sections, beams with combined axial and lateral loads, energy methods, thick
walled pressure vessels, theories of failure, introduction to the theory of elasticity, theory of plates,
theory of elastic stability and solution to elementary problems. Prerequisites: AERO 306 or CVEN
306; MATH 308 or approval of instructor.

634. Airport Planning and Deslign. (2-2). Credit 3. Planning and design of the airfield; functional
terminal configurations and adjacent area land use problems; airportlocation, runway orientation,
runway capacity, surface drainage, runway pavement design, terminal orientation and ground
access considerations.

635. Streetand Highway Design. (3-3). Credit4. Advanced concepts of the design of streets and
highways, design criteria, controls and standards for design alignment, cross section, intersec-
tions and interchanges and environmental impacts of surface transport facilities. Prerequisite:
CVEN 456 or equivalent.

638. Computer Integrated Construction Systems. (2-3). Credit 3. Modeling concepts, issues and
techniques of computer integrated construction systems; current research and practice in design
and implementation of computer integrated construction systems, with emphasis on the integra-
tionofengineering, construction planning, monitoring and control through managementinformation
systems, decision support systems, knowledge based systems, and discrete event simulation
systems.

639. Methods Improvement for Construction Managers. (3-0). Credit 3. Application of work
methods and measurements to construction; examination of factors that affect productivity in
construction; study of motivational factors; review of the principles of accident prevention.
Prerequisite: CVEN 473 or approval of instructor.

640. Heavy and Civil Works Construction. (3-0). Credit 3. Application of geotechnics, engineer-
ing design and the construction arts to the design and evaluation of systems for construction of
heavy and civil works. Prerequisite: CVEN 473 or approval of instructor.

641. Construction Engineering Systems. (3-2). Credit4. Application of systems theory to project
planning and control; probabilistic network diagramming, resource allocation, statistical bidding
analysis, activity planning, financial management of construction projects and project control.
Prerequisite: CVEN 473 or approval of instructor.

642. Construction Engineering Management. (3-0). Credit 3. Construction planning, organi-
zation, coordination and direction, feasibility, contract specifications, risk, liability, quality; role of
the owner, engineer and contractor; contract performance problems. Prerequisite: CVEN 473 or
approval of instructor.

644. Rock Mechanics. (3-0). Credit 3. Deformation, strength and fluid-flow properties of intact
rock and rock masses with applications to underground openings, rock slopes and dam
foundations and abutments. Methods of rock-mass exploration and characterization; techniques
of laboratory and in situfield measurements in rock; theoretical analysis and model studies; design
considerations and excavation methods; selected case histories. Prerequisite: Approval of
instructor.

645. Geotechnical Site Investigation. (2-0). Credit 2. Soil sampling techniques to obtain dis-
turbed and undisturbed samples; in situ field tests including standard penetration test, cone
penetration test, vane test, pressuremeter test and their use in practice; other recent advances in
sampling, in situ testing and site investigation both onshore and offshore. Prerequisite: CVEN 365,
435 or equivalent.

646. Foundations on Expansive Solls. (3-0). Credit 3. Properties of partially saturated soils,
analysis of beams and plates on foundations, slab-subgrade friction, design of slabs and drilled
piers, soil improvement techniques, risk analysis -and foundation rehabilitation operations.
Prerequisites: CVEN 365, MATH 308 or approval of instructor.

647. Numerical Methods in Geotechnical Engineering. (2-2). Credit 3. Formulation and appli-
cation of finite element and discrete element methods in solving geotechnical engineering
problems related to seepage, diffusion, elasticity, plasticity, fracture and dynamic motion of soil
masses, stability and convergence problems and use of existing computer programs in working
applied problems. Prerequisite: Degree in engineering or approval of instructor.
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648. Design and Analysis of Earth Structures. (2-0). Credit 2. Principles of design and stability
analysis applied to earth and rock-filled dams, embankments, natural slopes and cuts; types of
dam cross sections and selection criteria; prediction of pore pressures during and after construc-
tion; stability calculations; total and effective stress methods; initial and long-term stability.
Prerequisites: AERO 320 or equivalent; CVEN 650 or registration therein.

649. Physical and Engineering Properties of Soil. (3-3). Credit 4. Introduction to physico-
chemical properties of soils; soil structure; soil classification; permeability; principle of effective
stress; stress-deformation and strength characteristics; partly saturated soils; testing procedures.
Prerequisites: CVEN 365, 435 or approval of instructor.

650. Seepage and Consolidation. (2-3). Credit 3. Fundamentals of groundwater flow; flow under
and through earth structures using flow nets; closed form solutions; numerical and approximate
methods; dewatering systems; advanced theory of consolidation; numerical methods in consoli-
dation; design of sand drains. Prerequisite: CVEN 649.

651. Theoretical Soil Mechanics. (2-3). Credit 3. Fundamentals of mechanics of deformable
bodies; theory and application of elasticity, plasticity, viscoelasticity and approximate rheological
models to soil mechanics problems. Prerequisite: Approval of instructor.

652. Soil Dynamics. (3-0). Credit 3. Dynamic properties of soil; wave propagation in an elastic
medium; analysis of dynamic soil-structure interaction and machine foundations; earthquake.
engineering; soil liquefaction; seismic design of foundations, dams, retaining walls and pipelines.
Prerequisite: MATH 308.

653. Bituminous Materials. (2-3). Credit 3. Production, specifications and tests of bituminous
materials; design and evaluation of asphaltic concrete for construction and maintenance;
inspection control of street, parking and highway paving surfaces. Prerequisite: Graduate classi-
fication in engineering.

655. Structural Reliability. (3-0). Credit 3. Uncertainties in structural mechanics; probabilistic
models for load and resistance variables, fundamentals of structural reliability theory, advanced
first-order second moment methods and reliability of complex structural systems; applications to
selected structures. Prerequisites: CVEN 345 and 383.

656. Bridge Engineering. (3-0). Credit 3. An overview of design of highway bridges, and an
introduction to maintenance of highway bridges; history of bridge engineering, types of bridges
and materials of construction, design rules, loads, inspection, rating and preventive maintenance,
esthetics. Prerequisite: CVEN 345.

657. Dynamic Loads and Structural Behavior. (3-0). Credit 3. Forces resulting from wind, other
moving fluids, earthquake, blasts, impact, moving loads and machinery; dynamic behavior of
various structures and structural elements under action of such loads; self-induced vibration.
Prerequisites: MATH 308; MEMA 467, or approval of instructor.

658. Earthquake Engineering. {(3-0). Credit 3. Characteristics of earthquakes; response of
structures to earthquake ground motions; behavior of materials, elements, assemblages and
structures subjected to earthquakes; principles of earthquake resistant design. Prerequisite:
CVEN 657. .

659. Behavior and Design of Steel Structures. (3-0). Credit 3. Buckling and post-buckling
strength of stiffened and unstiffened plate elements; behavior and design of light-gage steel
structures and plate girders; stability of frames; frames subject to sidesway; bracing design; non-
destructive evaluation of welded structures. Prerequisite: CVEN 346 or approval of instructor.

661. Photo Interpretation. (2-2). Credit 3. Photographic processes related to interpretation;
principles, methods and techniques of photo interpretation; applications in soils, engineering
" materials, geology, geomorphology. water resources, transportation and urban planning. Pre-
requisite: Approval of instructor. Cross-listed with FRSC 661.

664. Water Resources Plannlng and Management. (3-0). Credit 3. Technological and mstltu-
tional approaches for managing water resources; the planning process; systems analysis
methods; comprehensive integration of engineering, economic, environmental, legal and political
considerations in water resources development and management; issues and future directions.
Prerequisite: Approval of instructor.
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665. Water Resources Systems Engineering. (3-0). Credit 3. Linearand non-linearoptimization
models and simulation models for planning and management of water systems; single- and multi-
objective analysis and deterministic and stochastic techniques. Prerequisites: CVEN 338 and 384
or equivalent. '

666. Foundation Structures. (3-0). Credit 3. Geological and soil mechanics principles: load
bearing capacity, soil pressure and settlement; design of shallow foundation sub-structures:
pedestals, spread footings, combined footings, mats and underream footings; design of deep
foundations: piles and drilled piers; retaining walls, cofferdams and sheet piles.

672. Urban Transportation Study. (3-3). Credit 4. Procedures and techniques of traditional
urban transportation studies; study design, data collection and processing, trip generation, trip
distribution, traffic assignment and mode choice; data reliability; sketch planning and abbreviated
study techniques. Cross-listed with PLAN 672.

674. Groundwater Hydrology and Hydraulics. (3-0). Credit 3. Groundwater hydrology, theory
of groundwater movement, steady state flow, potential flow, flow nets, mechanics of well flow,
multiple-phase flow, salt water intrusion, artificial recharge, legal aspects and models. Prerequi-
site: CVEN 311 or approval of instructor.

'675. Stochastic Hydrology. (3-0). Credit 3. Analysis, simulation and forecasting of hydro-climatic
variables. Prerequisites: CVEN 383 and CVEN 463 or approval of instructor.

678. Hydromechanics. (3-0). Credit 3. General conservation laws; Euler's equation, forms of the
Bernoulli's equation; potential flow of an incompressible fluid; flow past a body of any shape;
source and vortex distribution; lift for a slender body; linear and nonlinear water waves; small
amplitude oscillations in a compressible ideal fluid or viscous flow theory. Prerequisite: CVEN 462
or approval of instructor. Cross-listed with OCEN 678.

679. Theory of Fluid Mechanics Models. (3-0). Credit 3. Dimensional analysis; model laws;
mathematical techniques; applications to fluid mechanics and coastal engineering models; fixed-
bed; movable-bed, geometric and distorted models for flows with free surface; sedimenttransport;
waves, tides and estuary models. Prerequisite: Approval of instructor.

681. Seminar. (0-2). Credit 1. Reports and discussion of current research and of selected
published technical articles. May not be taken for credit more than once in master's degree
program and twice in Ph.D. program.

685. Problems.Credit11to 6 each semester. Enables majorsin civil engineering to undertake and
complete with credit in their particular fields of specialization limited investigations not within their
thesis research and not covered by other courses in established curriculum.

686. Offshore and Coastal Structures. (3-0). Credit 3. Fundamental design and analysis
techniques; offshore platform analysis by computer (STRUDL, STRAN), pile driving analysis of
large offshore piles by the wave equation, finite element analysis of underwater shells of
revolution; solutions to problems submitted by industry to the class during the semester.
Prerequisite: Approval of instructor. Cross-listed with OCEN 686.

687. Marine Foundation Engineering. (2-2). Credit 3. Foundation engineering problems asso-
ciated with a marine environment. Settlement and bearing capacity analysis of near-shore and
offshore foundations; computer programs used to analyze axially-loaded piles, laterally-loaded
piles and sheet-pile walls. Prerequisites: CVEN 365; approval of instructor. Cross-listed with
OCEN 687.

688. Computational Fluid Dynamics. (3-0). Credit 3. Finite-difference and finite-element meth-
ods and basic numerical concepts for the solution of dispersion, propagation and equilibrium
problems commonly encountered in real fluid flows; theoretical accuracy analysis techniques.
Prerequisites: Undergraduate course in fluid mechanics; MATH 601 and/or basic course in linear
algebra; knowledge of one programming language.

689. Special Topics In ... Credit 1 to 4. Selected topics in an identified area of civil engineering.
May be repeated for credit. Prerequisites: Approval of instructor and of department head.

691. Research. Credit 1 or more each semester. Research for thesis or dissertation.
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The following MEMA courses (see College of Engineering section) are part of the
curriculum In clvil engineering.

601. Theory of Elasticity. (3-0). Credit 3.

603. Foundations of Solid Mechanics. (3-0). Credit 3.

605. Energy Methods. (3-0). Credit 3.

607. Flow and Fracture of Solids. (3-0). Credit 3.

608. Elasticity of Structural Elements. (3-0). Credit 3.

609. Materials Science. (3-0). Credit 3.

613. Principles of Composite Materials. (3-0). Credit 3.

618. Designing with Composites. (2-3). Credit 3.

620. Processing and Testing of Composite Materials. (2-3). Credit 3.
632. Structural Stability. (3-0). Credit 3.

633. Theory of Plates and Shells. (3-0). Credit 3.

636. Theory of Thermal Stresses. (3-0). Credit 3.

640. Theory of Shells. (3-0). Credit 3.

641. Plasticity Theory. (3-0). Credit 3.

647. Theory of Finite Element Analysis. (3-0). Credit 3.

650. Dynamic Fluid-Solid Interactions. (3-0). Credit 3.

651. Viscoelasticity of Solids and Structures I. (3-0). Credit 3.
652. Viscoelasticity of Solids and Structures H1. (3-0). Credit 3.
689. Special Topics in ...Credit 1 to 4.

OCEAN ENGINEERING

The graduate program in ocean engineering is broad-based and is designed tofitthe
needs of graduates from most engineering disciplines as well as naval architecture
graduates. An ocean engineer must know about the ocean environment and its measur-
able parameters; the behavior of materials within the ocean environment; the transfer of
communication characteristics of the ocean; and operational, instrumentation and other
hardware capabilities within the ocean.

Some of the specialization areas within ocean engineering include coastal and
ocean structures, marine engineering and naval architecture, instrumentation and
communications in the ocean, wave and storm prediction, offshore pipelines design,
coastal sediment processes and dredging.

No foreign language is required for the Ph.D. in ocean engineering.

(OCEN)

620. Arctic Offshore Engineering. (3-0). Credit 3. Arcticand sub-arctic cold regions engineering;
ice mechanics, sea ice formation, material properties and ice forces; limit load concepts,
probabilistic methods, offshore structures; islands, mobile and fixed platforms, new concepts and
optimal design. Prerequisite: MEMA 467.

630. Dynamics of Ocean Vehicles. (3-0). Credit 3. Dynamics and stability of motion ofimmersed
and floating structures and ocean vehicles; maneuverability and control; behavior of ocean
vehicles and stationary platforms in waves. Design considerations leading to motion reduction;
applications to surface vessels, submersibles and drilling rigs. Prerequisites: CVEN 311, MEEN 459
or equivalent, or approval of instructor.

666. Principles of Geodynamics. (4-0). Credit 4. Geological and geophysical methods and
phenomena pertinent to geodynamics. Plate tectonics; seismicity and seismology; magnetics;
gravity; heat flow; igneous, metamorphic and sedimentary petrology; paleontology; and rock
mechanics. Prerequisite: Approval of instructor. Cross-listed with GEOL 666 and GEOP 666.
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671. Ocean Wave Mechanics. (3-0). Credit 3. Wave theory and applications to engineering
problems; linear and non-linear theories of regular gravity waves; wave properties and transfor-
mation in shoaling water; spectral analysis of irregular waves; forecasting, hindcasting and
theoretical spectra. Prerequisite; OCEN 462 or equivalent.

672. Coastal Engineering. (3-0). Credit 3. Effects of waves on coastal structures; design of
seawall breakwaters, jetties, harbors, ship channels and pipelines; intentional and accidental
discharge of pollutants; diffusion and spreading; oil spill containment and collection. Prerequisite:
OCEN 671.

676. Dynamics of Offshore Structures. (3-0). Credit 3. Review of concepts of linear structural
dynamic analysis for time and frequency domain simulations, functional design of off-shore
platforms, pipelines, floating structures and moorings; environmental loading problems; hydrody-
namic phenomena including wind and current interaction, vortex shedding and wave forces;
structure-fluid interaction models. Prerequisites: OCEN 300, 301, or approval of the instructor.

678. Hydromechanics. (3-0). Credit 3. General conservation laws; Euler’'s equation, forms of the
Bernoulli's equation; potential flow of an incompressible fluid; flow past a body of any shape;
source and vortex distribution; lift for a slender body; linear and nonlinear water waves; small
amplitude oscillations in a compressible ideal fluid or viscous flow theory. Prerequisite: CVEN 462
or approval of instructor. Cross-listed with CVEN 678.

681. Seminar. (0-2). Credit 1. Reports and discussion of current research and of selected
published technical articles. May not be taken for credit more than once in master's degree
program and twice in Ph.D. program.

682. Coastal Sediment Processes. (3-0). Credit 3. Sediment properties and size distribution,
fluvial sediment transport equations, movement of material by the sea, review of pertinent wave
theories, littoral drift, inlet stability, coastal protection structures, similarity in sediment transport,
movable bed models, sediment tracing, Aeolian sand transport, case studies. Prerequisite:
Approval of instructor.

683. Estuary Hydrodynamics. (3-0). Credit 3. Development of applicable equations for tidal
dynamics applied to real estuaries; technology for determination of mean velocities, circulation
patterns, water depths, turbulent dispersion patterns, etc. for solution of environmental problems
in estuaries; physical and mathematical models. Prerequisites: Basic fluid mechanics; approval
of instructor.

685. Problems. Credit 1 to 6 each semester. Special topics not within scope of thesis research
and not covered by other formal courses.

686. Offshore and Coastal Structures. (3-0). Credit 3. Fundamental design and analysis
techniques; offshore platform analysis by computer (STRUDL, STRAN), pile driving analysis of
large offshore piles by the wave equation, finite element analysis of underwater shells of
revolution; solutions to problems submitted by industry to the class during the semester.
Prerequisite: Approval of instructor. Cross-listed with CVEN 686.

687. Marine Foundation Engineering. (2-2). Credit 3. Foundation engineering problems asso-
ciated with a marine environment; settlement and bearing capacity analysis of near-shore and
offshore foundations; computer programs used to analyze axially-loaded piles, laterally-loaded
piles and sheet-pile walls. Prerequisites: CVEN 365; approval of instructor. Cross-listed with
CVEN 687.

688. Marine Dredging.(3-0). Credit3. Dredge pump selection; pump and system characteristics;
cavitation; types of dredges; continental shelf and deep-ocean dredging; head loss in horizontal

- and vertical pipes for two and three-phase flow; design of disposal methods for dredged material;
environmental effects of dredging. Prerequisite: Approval of instructor.

689. Special Topicsin...Credit 1to4. Selected topics in anidentified area of ocean engineering.
May be repeated for credit.

691. Research. Credit 1 or more each semester. Research for thesis or dissertation.
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DEPARTMENT OF COMPUTER SCIENCE

J. Abello, L. Bhuyan, C. Boyle, J. Chen, S. B. Childs, D. Colunga, D. K. Friesen, A.
Kanevsky, J. L. Kim, J. J. Leggett, S. Liu, W. M. Lively, F. Lombardi®, B. H. McCormick,
A. Mukerjee, B. Nassersharif, S. Natarajan, P. Nelson, U. W. Pooch, S. V. Sheppard,
D. B. Simmons, J. Trinkle, R. A. Volz (Head), G. N. Williams, J. D. Wolter, J. Yen, W. Zhao

*Graduate Advisor

The Department of Computer Science offers graduate studies leading to the degrees
of master of computer science, master of science in computer science and doctor of
philosophy.

Advanced study in computer science is designed to provnde the skills to design and
utilize modern computer systems. The field of computer science is rapidly changing and
expanding, generating a need for computer scientists in the burgeoning industry. The
Department of Computer Science is meeting these needs with advanced study in
computer science. ,

Areas of study in computer science include theoretical computer science, artificial
intelligence and cognitive modelling, computer vision, graphics and robotics, computa-
tional mathematics and simulation, computer systems and networks, software systems,
and VLSI design automation.

Special laboratory facilities are available to graduate students in artificial intelli-
gence, software engineering, graphics, robotics, computervision, distributed processing,
real time computing, computer architecture, hypertext and databases. The department
houses several super minicomputers and a network of microcomputer systems and
workstations for individual student use.

Thereis noforeignlanguage requirement forthe Ph.D. program in computer science.

(CPSC)

604. Programming Language Design. (3-0). Credit 3. Research topics in high level languages
including: data abstraction, generics, tasking, exception handling, parallelism and concurrency;
advanced specification techniques for syntax and semantics of programming languages; alterna-
tive language designs; imperative, functional, descriptive, object oriented and data flow; overview
ofimplementation and use of high level languages; language interface with support environments.

~ Prerequisite: CPSC 210.

605. Compiler Design.(3-0). Credit3. Advancedtopics in compiler writing; parsergenerators and
compiler-compilers; dynamic storage and scope resolution; data flow analysis and code optimi-
zation. Prerequisite: CPSC 434.

606. Software Engineering. (3-0). Credit 3. Development of advanced concepts in software
engineering; software development environments as amechanism for enhancing productivity and
software quality; the classification, evaluation and selection of methodologies for environments;
rapld prototyping and reusability concepts; artificial |nte|hgence techniques applied to software
engineering.

607. Software Models and Metrics. (3-0). Credit 3. Software models and metrics; productivity
predicting techniques; complexity measures; software reliability models cost estimation models.
Prerequisite: CPSC 431.

608. Database Systems. (3-0). Credit 3. Database modeling techniques; expressiveness in
query languages including knowledge representation; manipulation languages data models;
physical data organization; relational database design theory; query processing; transaction
management and recovery; distributed data management. Prerequisite: CPSC 310.
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609. Artificial Intelligence Approaches to Software Engineering. (3-0). Credit 3. Artificial
Intelligence techniques and approaches to software engineering; revolutionary paradigms and
automatic programming; the knowledge-based assistant in management, specification capture,
prototyping and maintenance; transformational systems and reusable library systems; A | tools for
software development; graphical approaches to software engineering. Prerequisites: CPSC 606
and 625.

610. HypertextHypermedia Systems. (3-0). Credit 3. Comprehensive coverage of Hypertext/
Hypermedia; basic concepts and definitions; fundamental components, architectures and mod-
els; problems and current solutions; design and implementation issues; and research issues.
Prerequisites: CPSC 310 and 410.

613. Operating Systems. (3-0). Credit 3. Analysis of algorithms in computer operating systems;
sequencing and control algorithms supporting concurrent processes; scheduling algorithms to
minimize execution times and mean flow times; algorithms for allocating tasks to processors.
Allocation of memory (virtual and real); direct access device schedules; auxiliary and buffer
storage models. Prerequisite: CPSC 410.

614. Computer Architecture. (3-0). Credit 3. Reviews of von Neumann architecture and its
limitations; parallel computer structures and concurrent computation; pipeline computers and
vectorization methods; array processors, multiprocessor architectures and programming; dataflow
computers. Prerequisite: CPSC 321.

616. Computer Systems Performance. (3-0). Credit 3. Tools and techniques used to measure
performance of computer systems; evaluation studies: monitoring techniques, modeling methods
and model validation; techniques of analytic and simulation modeling; mean value analysis and
convolution algorithms; approximation techniques. Prerequisites: CPSC 410 and 461.

617. Advanced Data Communication Networks. (3-0). Credit 3. Advanced concepts and
analysis of control of data and computer communication networks; develops and studies
analytically communication network models, optimal and adaptive routing, optimal quasi-static
routing methods, dynamic routing, multi-access schemes, local networks, packet radio networks
and flow control algorithms. Prerequisite: ELEN 602 or CPSC 619. Cross-listed with ELEN 617.

618. Resilient Computer Systems. (3-0). Credit 3. Impact of reliability on computer and network
system design; stochastic models of reliability and availability in fault-tolerant systems; hardware,
software and system interaction, system design for testability, isolation and recovery. Prerequi-
site: CPSC 321 or 410.

619. Networks and Distributed Computing. (3-0). Credit3. Computer network concepts includ-
ing network architecture, layering, protocols, packet switching and virtual circuits; performance
evaluation and design considerations for local area networks; packet distributed networks;
satellite networks. Prerequisite: CPSC 463.

620. Computational Geometry. (3-0). Credit 3. Design and analysis of algorithms for solving
geometrical problems; includes convex hull problems, Voronoi diagrams, range searching and
proximity problems. Prerequisite: CPSC 311.

623. Parallel Geometric Computing. (3-0). Credit 3. Parallel computer architectures and algo-
rithms for solving geometric problems raised in VLS| design, pattern recognition and graphics;
advanced researchresults in computational geometry including convexity, proximity, intersection,
geometric searching and optimization problems. Prerequisite;: CPSC 311 or ELEN 350. Cross-
listed with ELEN 623.

625. Artificial Intelligence. (3-0). Credit 3. Basic concepts and methods of artificial intelligence;
Heuristic search procedures for general graphs; game playing strategies; resolution and rule

based deduction systems; knowledge representation; reasoning with uncertainty. Prerequisite:
CPSC 311.

626. Parallel Algorithm Design and Analysis. (3-0). Credit 3. Design of algorithms for use on
highly parallel machines; area-time complexity of problems and general lower bound theory;
application (of these concepts) to artificial |ntelllgenoe computer vision and VLS| design
automation. Prerequisite: CPSC 629.
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627. Theory of Computabliity. (3-0). Credit 3. Formal models of computation such as pushdown
automata; turing machines and recursive functions; unsolvability results; complexity of solvable
results. Prerequisite: CPSC 433.

629. Analysis of Algorithms. (3-0). Credit 3. Concrete algorithm design and analysis; abstract
models to analyze the complexity of problems; NP-Completeness; approximation and probabil-
istic algorithms. Prerequisite: CPSC 311.

631. Programming Environments for Artificial Intelligence. (2-2). Credit 3. Languages used
in artificial intelligence with emphasis on LISP and PROLOG; environments for programming in
these languages; practice using these environments in the solution of artificial intelligence
problems. Prerequisite: CPSC 320 or 625.

632. Expert Systems. (2-2). Credit 3. Basic concepts for building expert systems; inference
strategies; applications and case studies; techniques for knowledge acquisition; use of existing
tools for building expert systems. Prerequnslte CPSC 320 or 625.

633. Machine Learning. (3-0). Credit3. Machine learning is the study of self—modnfymg computer
systems that can acquire new knowledge and improve their own performance; survey machine
learning techniques, which include induction from examples, conceptual clustering, explanation-
based learning, exemplar learning and analogy, discovery and genetic algorithms. Prerequisite:
CPSC 320 or 625.

634. Speech Generatlon and Understanding. (2-2). Credit 3. A knowledge-based approach to
morphologic speech recognition and generation; rules for combining uncertain connected
phoneme streams into words; rejection of unreasonable words by syntactic, semantic and
discourse hypothesis testing; rule-based speech generation; specialized architectures, analytic
techniques, languages and programming environments for speech research. Prerequisite: CPSC
320 or 625.

635. Natural Language Processing. (3-0). Credit 3. A procedural logic approach to the repre-
sentation of natural language for computational uses such as translating text, commanding robot
actions, intelligent database retrieval and expert systems; emphasis on syntactic issues.
Prerequisite: CPSC 320.

636. Neural Networks. (2-2). Credit 3. Basic concepts in neural computing; functional equivalence
and convergence properties of neural network models; associative memory models; associative,
competitive and adaptive resonance models of adaptation and learning; selective applications of
neural networks to vision, speech, motor control and planning; neural network modeling environ-
ments. Prerequisites: Math 304, 308 or consent of instructor.

638. Description Representation and Qualitative Reasoning for Knowledge Based Systems
in Engineering and Manufacturing. (3-0). Credit 3. Issues and techniques for formal represen-
tation of semantics of system descriptions and reasoning mechanisms for manipulation; applica-
tion to engineering tasks including facilities analysis and design, manufacturing planning, product
design, and simulation model design; topics include situation semantics, ontology representation
schemes, syntactic reasoning methods, truth maintenance techniques, qualitative simulation
knowledge acquisition methods. Prerequisites: CPSC 632; CPSC 631. Cross-listed with INEN
641.

641. Computer Graphics. (2-2). Credit 3. Representations of 3-dimensional objects, including
polyhedral objects, curved surfaces, volumetric representations and CSG models; techniques for
hidden surface/edge removal and volume rendering; illumination and shading; anti-aliasing; ray
tracing; radiosity; animation; practical experience with state-of-the-art graphics hardware and
software. Prerequisite: CPSC 441.

643. Robotics Programming. (2-2). Credit 3. Manipulator dynamics, position control, hybrid
position/force control, and impedance control; advanced topics in manipulator motion planning,
assembly planning and grasp planning; cell decomposition; retraction; back projection; hypoth-
esize-and-test; and potential field methods; subassembly stability; task-level and fine motion
planning; grasp stability; grasp synthesis; dexterous manipulation. Prerequisite: CPSC 452.

651. Simulation I. (3-0). Credit3. Introduction to simulation and comparison with other problem-
solving techniques; simulation methodology including generation of random numbers and
variates, time flow mechanisms, sampling considerations, and validation and analysis of simula-
tion models and results; survey of discrete simulation languages; applications of simulation,
including operating systems and networks. Prerequisites: Graduate classification and knowledge
of a minimum of three programming languages.
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652. Simulation ll.(3-0). Credit 3. Advanced simulation and modeling; formalisms for simulation;
use of modularity and hierarchy in system specification and development: multifaceted model
building methodology; research areas in simulation including language issues, distributed
simulation, artificial intelligence, graphics and support environments; real-time simulation and
simulation of computer networks. Prerequisite: CPSC 651.

653. Computer Methods In Applied Sciences.(3-0). Credit3. Classicaland modemn techniques
for the computational solution of problems of the type that traditionally arise in the natural sciences
and engineering; introductions to number representation and errors, locating roots of equations,
interpolation, numerical integration, linear algebraic systems, spline approximations, initial-value
problems for ordinary differential equations, and finite-difference methods for partial differential
equations. Prerequisite: CPSC 442 or MATH 416.

654. Supercomputing. (3-0). Credit 3. Principles of high-performance scientific computing sys-
tems, vectorization, advanced FORTRAN programming on supercomputers, numerical methods
for supercomputers, performance measuring of supercomputers, multitasking. Prerequisites:
Knowledge of FORTRAN and CPSC 442 or MATH 417 or equivalent.

659. Parallel/Distributed Numerical Algorithms and Applications. (3-0). Credit 3. A unified
treatment of parallel and distributed numerical algorithms; parallel and distributed computation
models, parallel computation of arithmetic expressions; fast algorithms for numerical linear
algebra, partial differential equations and nonlinear optimization. Prerequisite: MATH 304, CPSC
653. Cross-listed with ELEN 659.

661. Integrated Systems Design Automation. (2-2). Credit 3. VLSI design systems and their
levels of abstracting; algorithms for general VLSI design and implementation; computer aided
design tools and principles; physical and logical models. Prerequisite: CPSC 464

662. Distributed Processing Systems. (3-0). Credit 3. Principles and practices of distributed
processing; protocols, remote procedure calls; file sharing; reliable system design; load balanc-
ing; distributed database systems; protection and security; implementation. Prerequisite: CPSC
410 or 463.

664. Local Area Networks. (3-0). Credit 3. Local Area Network architectures and performance
evaluation; systems studied include Ethernet, token ring, and token bus; bridges and routers; LAN
specific protocols; high speed LANs. Prerequisites: ELEN 602 or CPSC 619 . Cross-listed with
ELEN 664.

669. Computational Optimization. (3-0). Credit 3. Combinatorial theory of polytopes as a tool for
the solution of combinatorial optimization problems; applications to max flow, matching and
matroids; geometric interpretation of the results indicating the profound role that polyhedral
combinatorics play in the design and complexity of approximation algorithms. Prerequisites:
CPSC 629.

671. Computer-Human Interaction. (3-0). Credit 3. Comprehensive coverage of Computer-
human Interaction (CHI) including history, importance, design theories, and future direction;
modeling computer users and interfaces, empirical techniques for task analysis and interface
design, and styles of interaction. Prerequisites: Graduate Classification.

679. Advanced Software Quality Assurance. (3-0). Credit 3. The impact of software testing and
quality assurance on various software development phases; taxonomy of software errors;
software testing and integration techniques; proof of program correctness; mutation listing and
analysis; symbolic testing and execution; software metrics for testing; software reliability; software
technical reviews; software configuration management; standards for software testing. Prerequi-
sites: CPSC 606 or equivalent.

681. Seminar. (1-0). Credit 1. Reports and discussion of current research and of selected
published technical articles. May not be taken for credit more than once in master's degree
program nor twice in Ph.D. program.

685. Problems. Credit 1 10 4. Research problems of limited scope designed primarily to develop
research technique.

689. Special Toplcs In...Credit 110 4. Selected topics in an identified area of computer science.
May be repeated for credit. Prerequisite: Approval of instructor.

691. Research. Credit 1 or more. Research for thesis or dissertation.
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DEPARTMENT OF CONSTRUCTION SCIENCE

D. L. Bilbo, G. B. Browning, M. L. Coody, J. W. Craig, Jr.*, J. de Jong, C.W. Graham,
J. A. Epling, C. W. Graham, L. W. Grosse, N.L. Holland, R. J. Kruhl, R. P. Maher, C. D.
McMullan, A. Pedulla, D.C. Perry (Head), W.E. Rodriguez, B. J. Ryan, R. O. Segner, L.E.
Smith, N. Stubbs, W. D. Tiner, F. J. Trost, P. K. Woods

*Graduate Advisor

" The master of science in construction management program is an advanced course
of academic study comprised of a core of study in construction-related literature, research
methodology, and statistics. Students will normally develop a specialization through
thesis and course work in such areas as construction project administration, safety,
international construction, computerization, housing, leadership, facilities management,
or hazards in the built environment. The program is augmented with classes in business
administration, engineering, architecture, and urban and regional planning as needed for
specialization development.

. Aminimum body of knowledge is required as a prerequisite of admission for students
without an appropriate undergraduate degree or substantial professional experience.
Prerequisite courses are assigned by the departmental graduate program committee and
are selected from undergraduate offerings in construction science, architecture, busi-
ness administration, engineering, mathematics, and science.

The program is a 32 credit-hour, thesis only plan of study.

(COSC)

617. Building Construction Practices l. (3-0). Credit 3. Innovative building construction
methods.

618. Building Construction Practices Il. (3-0). Credit 3. Construction problems relating to
building foundations and concrete structural frames. Prerequisite: COSC 428 or equivalent.

619. Bullding Construction Practices lll. (3-0). Credit 3. Cost estimating process (conceptual
anddefinitive); costanalysis methods; bidding and construction contract procedures; case studies
of subcontractor bidding practices; computer applications in estimating and cost analysis;
compiling bidding data based on past labor productivity rates.

620. Building Construction Practices IV. (3-0). Credit 3. Theory and case studies relative to
management of construction business operations with special reference to current business
practices employed by construction firms.

621. Construction Scheduling. (3-0). Credit 3. Types of construction schedules; case studies of
critical path schedules and allocation of resource needs for multi-story and multi-building
commercial projects. Prerequisite: COSC 619 or approval of instructor.

622. Construction Resources. (3-0) Credit 3. Identification and analysis of the factors affecting
resources of the construction industry on a local, regional, national and international level.
Prerequisite: COSC 620 or approval of instructor.

628. Applications of Construction Law. (3-0). Credit 3. Analysis of construction law and the
construction process; legal problems in the bidding process andin the performance of the contract.
Prerequisite: COSC 479 or approval of instructor. Cross-listed with CVEN 630.

629. Tort Liability in the Construction Industry. (3-0). Credit 3. Risk liability in the construction
industry, tort law, negligence, products liability and the role of liability insurance and the
professional liability of engineers and building constructors. Prerequisite: COSC 454 or approval
of instructor.

630. Systems Approachto Construction Management. (3-0). Credit3. Concepts, relationships
and techniques of decision analysis; application of methodology and techniques to major
decisions faced by construction managers. Prerequisite: Graduate classification.
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631. Supervision of the Construction Workforce. (3-0). Credit3. Individual andgroupworkforce
behavior as it affects construction productivity; unique motivational and demotivational behavior
characteristics; models of supervisory practice; effect of goal setting, management participation,
work incentives and other reinforcers on construction workers.

633. International Construction Contracting. (3-0). Credit 3. Special problems, opportunities
and procedures related to international construction projects; impact of social, cultural, legal and
financial aspects of international contracting; Ioglstm of labor, materials and equipment in a
foreign environment; recent construction activity, past trends and future developments for
selected countries.

681. Seminar.(1-0).Credit1each semester. Discussionandreview of currentpracticeinbuilding
construction.

685. Problems.Credit 110 6. Individual problems in the area of building construction involving the
application of theory and practice. Prerequisite: Approval of instructor.

689. Special Topics In...Credit 1 to 4. Selected topics in an identified field of construction
management. May be repeated for credit. Prerequisite: Approval of instructor.

691. Research. Credit 1 or more each semester. Research for thesis.

COUNSELING PSYCHOLOGY
(See Educational Psychology)

DAIRY SCIENCE
(See Animal Science)

DEPARTMENT OF ECONOMICS

J. W. Allen, R. K. Anderson, L. Auernheimer, B. H. Baltagi, R. C. Battalio, E. K.
Browning, D.R. Deere, R. Del Villar, R. F. Gilbert, M. L. Greenhut, J. M. Griffin, T. J.
Gronberg, J. R. Hanson Il, H. S. Hwang, D. W. Jansen, G. Lozada, S. C. Maurice, K.
McCue, J. R. Moroney, W. S. Neilson, S. Pejovich, B. Pierce, W. R. Reed, M. O.
Reynolds*, T. R. Saving (Head), G. Tian, J. B. Van Huyck, S. N. Wiggins, H. Winter

*Graduate Advisor

Graduate study in economics leads to the degrees of master of science and doctor
of philosophy. The graduate program develops theoretical and quantitative skills and
analyzes a broad range of contemporary policy issues in order to prepare students for
careers in teaching, research, business and government.

To enter the graduate program in economics, the student should present under-
graduate credits in economics, although an undergraduate major in economics is not
necessary. Additional preparation should include work in mathematics and statistics. The
department has no foreign language requirement for a graduate degree in economics.

ECONOMICS
(ECON)

600. Economic Analysis for Public School Personnel. (3-0). Credit 3. Basiceconomicanalysis
and reasoning for public school personnel; understanding how the American economic system is
arranged and operates; the role of markets, prices and government. Not to be used towards
degree in economics.

601. History of Economic Thought. (3-0). Credit 3. Survey of economic analysis from Adam
Smith to modern times; includes classical, Marxist, Neoclassical, Keynesian, and monetarist
economic theories; ongmal works of Smith, Malthus, West, Ricardo and Mill. Prerequtsate
Approval of instructor.
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602. Economics for School Personnel. (3-0). Credit 3. Policy-related issues in macro- and
microeconomics; the budget deficit; inflation, unemploymem the U.S. trade imbalance; tax
reform; social security; agricultural subsidies; regulations; unions and labor markets; health care;
poverty; protectlomsm economic development in Third World countries; OPEC. Not to be used
toward a degree in economics.

603. Public Economics I. (3-0). Credit 3. Economics of taxation and public spending; theoretical
and empirical analysis of the shifting and incidence of income, commodity and property taxes;
models of optimal taxation and public spending; analysis of taxation and spendmg in a federal
system of government. Prerequisite: Approval of instructor.

604. Public Economics II. (3-0). Credit 3. Economics of collective action; theoretical and
empirical analysls of externalities; externalities and public policy; the demand and supply of public
goods; economic analysis of alternative systems of public choice; models of bureaucratic
behavior. Prerequisite: ECON 629 or approval of instructor.

605. Economic Growth and Development. (3-0). Credit 3. World economic development since
the Industrial Revolution; current economic problems and policy issues facing less developed
countries.

607. Foundations of Microeconomic Theory. (3-0). Credit 3. Examination of positive and
normative analysis in economic theory; emphasis on policy applications of the theory. Prerequi-
site: MATH 230 or equivalent; ECON 323 or equivalent; or approval of instructor.

609. Human Resource Economics l. (3-0). Credit 3. Valuation and allocation of human re-
sources; labor supply of households, labor supply over the life-cycle, determination of wages,
human capital, migration, education, labor markets and population; use of the testable implica-
tions of theory and of evidence to explain observed labor market behavior. Prerequisite:
ECON 629 or equivalent.

610. Human Resource Economics Il. (3-0). Credit 3. Selected topics in labor markets; unem-
ployment, earnings differentials, effects of occupational licensing, trade unions, income distribu-
tion, military manpower and the draft, effects of minimum wage and equal pay provisions, effects
of welfare programs, the professional athlete’s labor market and others; developing and analyzing
empirical problems. Prerequisite: ECON 629 or equivalent.

611. Foundations of Macroeconomic Theory. (3-0). Credit 3. Development of modem static
national income analysis from general equilibrium system; roles of fiscal and monetary policy in
promoting economic stability. Prerequisites: ECON 323, 410, MATH 230 or equivalent.

619. Theory of the Firm in Economic Space. (3-0). Credit 3. Impacts of distance on classical
economic markets and the theory of the firm. Prerequisite: ECON 323 or approval of instructor.

629. Microeconomic Theory I. (3-0). Credit 3. Core ideas in theoretical microeconomics; theory
of consumer and firm; theory of competitive output and factor markets. Prerequisite: Approval of
instructor.

630. Microeconomic Theory Il. (3-0). Credit 3. Advanced treatment of consumer and production
theory; general equilibrium and welfare analysis. Prerequisites: ECON 629; ECMT 660.

635. Monetary Theory. (3-0). Credit 3. Traditional and modern theories of money; general
equilibrium systems and role of money in determination of prices, interest rate, income and
employment. Prerequisite: ECON 636.

636. Macroeconomic Theory l. (3-0). Credit 3. Theory of consumption, investment, money, in-
terest, inflation and employment. Prerequisite: ECON 410 or 611.

637. Monetary Policy. (3-0). Credit 3. Effect of monetary policy on aggregate economic activity
and distribution of resources; effectiveness of various policies; optimal policy in light of various
institutional restrictions that exist. Prerequisite: ECON 635.

639. Economic Analysis of Regulated Enterprise. (3-0). Credit 3. Extent of governmental
regulation in economy of U.S. economy; analysis of political processes determining regulation;
impact of regulation on pricing, resource allocation, and income distribution. Prerequisite:
ECON 425 or approval of instructor.
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642. Comparative Economic Systems. (3-0). Credit 3. Impact of economic systems on welfare;
per capita income, growth, and equity; analysis of alternative legal structures, rules, traditions and
institutions on efficiency in production and distribution. Prerequisite: Approval of instructor.

646. Macroeconomic Theory Il. (3-0). Credit 3. Dynamic models, open economies, disequili-
brium analysis, unemployment and inflation; traditional macro models and recent developments
in macro theory. Prerequisite: ECON 636.

649. Industrial Organization I. (3-0). Credit 3. Industry structure, conduct, and performance
described and analyzed with tools of microeconomics. Prerequisite: Approval of instructor.

650. Industrial Organization Il. (3-0). Credit 3. Behavior of markets operating under conditions
of imperfect information; construction and scientific evaluation of models des:gned to explain
industry performance. Prerequisite: ECON 649 or approval of instructor.

651. International Economic Policy. (3-0). Credit 3. Balance of payments and adjustment to
national and international equilibria; determination of exchange rates under various monetary
standards, capital movements, exchange controls and international monetary organization.
Prerequisite: ECON 611 or equivalent. ,

652. International Trade Theory. (3-0). Credit 3. Classical and neoclassical models of interna-
tional trade. International price formation, patterns of trade and gains from exchange; specializa-
tion and comparative advantage; factor proportions, factor prices and the Heckscher-Ohlin
theorem; foreign trade and growth; tariffs, customs unions and commercial policy. Prerequisite:
ECON 630 or approval of instructor.

655. Experimental Economics. (3-0). Credit3. Experimental methods in choice behavior experi-
ments, survey research, planned economic environments and animal experiments. Prerequisite:
Approval of instructor.

679. Theoretical Economics. (3-0). Credit 3. Topics in theoretical economics including dynamic
optimization, uncertainty and game theory. Prerequisites: ECON 629 and ECMT 669.

681. Seminar. (1-0). Credit 1. Reports and discussions of current research and presentations by
visiting economists. Prerequisite: Graduate classification.

685. Problems. Credit 110 3 each semester. Directedindividual instructionin selected problems
in economics not related to thesis or dissertation. Prerequisites: Graduate major or minor in
economics; approval of instructor.

689. Special Topics in...Credit 1to 4. Selected topics in an identified area of economics. May be
repeated for credit. Prerequisite: Approval of department head.

690. Theory of Economic Research. (3-0). Credit 3. Design of research experiments in various
subfields of economics, and evaluation of research results with the aid of examples taken from the
current scientific literature.

691. Research. Credit 1 or more each semester. Thesis research.

See AGEC 603 and 633 for description of related courses.

ECONOMETRICS
(ECMT)

660. Mathematical Economics l. (3-0). Credit 3. Use of selected types of mathematical tools in
economic theory.

661. Mathematical Economics Il (3-0). Credit 3. Fundamental properties of integral calculus,
difference and differential equations, and their use in economic theory. Prerequisite: ECMT 660
or equivalent.

666. Model Building in Econometrics. (3-0). Credit 3. Tools of mathematical and variational
programming and statistics used to present received theory and to solve newly formulated
problems. Prerequisite: ECMT 676.

668. Risk and Uncertainty. (3-0). Credit 3. Methods used to introduce risk and uncertainty into
various economic models; analysis of behavior of individuals, firms and markets in risky situations.
Prerequisite: ECMT 669 or equivalent.
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669. Fundamental Mathematics for Economists. (3-0). Credit 3. Mathematics of nonlinear
programming; applications to micro-theoretic models of demand and production; fundamental
results from matrix theory and multivariate differential calculus; systems of differential equations
and stability analysis and their economic applications.

670. Advanced Mathematical Economics. (3-0). Credit 3. Theory of competitive markets,
existence and stability developed in positive and normative analysis. Optimal growth for a macro
economy under alternative technologies. Prerequisite: ECMT €69.

675. Econometrics I. (3-0). Credit 3. Empirical distributions of economic variables; elementary
discrete and continuous distributions expressing econometric hypotheses, distributions of estima-
tors and test statistics. Prerequisite: MATH 151 and 152 or approval of instructor.

676. Econometrics Il. (3-0). Credit 3. Use of statistics in economic theory as device for testing
hypotheses, formulation of concepts and economic forecasting; regression analysis in economics
problems, heteroskedasticity, aurocorrelation, distributed lags, regressions with lagged depen-
dent variable, dummy variables and in introduction to multi-equations economics models.
Prerequisite: ECMT 675 or equivalent.

677. Econometrics lil. (3-0). Credit 3. Estimation methods applied to economic problems;
techniques include single and simultaneous equations models; general linear model in matrix
form; tests of linear restrictions; Wald, Likelihood Ratio and Lagrange Multiplier tests; seemingly
unrelated regressions, simultaneous equations identification and estimation; missing observa-
tions, errors in variables and non-linear estimation in economics problems. Prerequisite: ECMT
675, 676, STAT 610 or approval of instructor.

678. Econometrics IV. (3-0). Credit 3. Continuation of ECMT 677. Estimation methods applied to
economic problems; techniques include qualitative limited dependent variables; pooled time-
series and cross-section data; instrumental variables in economics problems. Prerequisite: ECMT
677.

686. Applied Econometrics. (3-0). Credit 3. Estimation problems associated with production,
cost and demand systems; use of time series, cross section and panel data sets; applications
include energy demand modelling. Prerequisites: ECMT 676 and ECON 630.

DEPARTMENT OF EDUCATIONAL ADMINISTRATION

M. J. Bratlien®, D. S. Carpenter, Jr., B. R. Cole, D. C. Corrigan, D. A. Erlandson
(Head),D. Hinojosa, J.R.Hoyle, G. R.Johnson, Y.S. Lincoln, J. F. McNamara, A.O.Oates,
R.O. Slater, S. L. Stark, P. T. West, C. L. Whetten

*Graduate Advisor

The Department of Educational Administration provides several alternative areas of
study. Degrees are offered on the master's and doctoral levels. Interdisciplinary study in
the social and behavioral sciences and in public school administration leads to a well-
rounded program for the school and college administrator. Preparation for the college
professorship in educational administration and research is available. Flexibility in
program planning provides adaptation to management in business, industry and related
professions.

Programmatically, the diversity of training and experience is for the principal, or
middle administrator, and the superintendent on the public school level; and the
president, dean, director, department head and professor on the college/university level.
Concentrated course work is available in community education, higher education, school
law and management, public relations, public school administration, internships, plan-
ning and evaluation, research design and techniques, field services, and inner-city and
multi-cultural studies.

All students admitted to the doctoral degree programs in educational administration
are expected to demonstrate competency in nine areas of study related to educational.
administrative settings. The following areas comprise the educational administration
common core: economic, legal, organizational, sociological, political and educational
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foundations; communication; teaching/learning environments; and planning, research
and evaluation.

Admissions to doctoral programs are made twice each year. The deadlineforreceipt
of all application materials for summer and fall admissions is March 1; the deadline for
spring admissions is October 1.

Professional Certification — Professional certification programs are offered for
superintendents, principals and middle administrators including assistants, directors,
deputies, school business managers and other central office personnel. Texas Education
Agency-approved plans are adapted to the aspirations and needs of individuals. Basic
requirements include a teaching certificate, master's degree and two years of creditable
classroom teaching experience. Two levels of certification are available — middle
management and superintendency.

Administration of Higher Education — Courses in higher education offer doctoral
students an additional dimension of professional mobility if they are interested in higher
‘education settings as part of their career goals. Depending on the student’s selection of
courses, he or she may prepare for careers in teaching, counseling, or administering in
junior and community colleges, technical colleges, or universities. Within the framework
of a number of doctoral programs at Texas A&M University, it is possible to pursue a
concentration in higher education as a cognate area. Courses available include: EDAD
610,625,626, 655; EDCI606, 649; EPSY 669, 670; INED 604; ADEX 645 and SAED 624.

Community Education — The specialization focuses on the philosophy and
implementation of community education as a vehicle for total community involvementin -
the educational process while stressing the interdisciplinary nature of leadership in the
community. Itis aimed at preparing public school administrators or administrators in other
public sectors. The Texas A&M Center for Community Education provides direct services
to school districts and communities throughout the state.

Instructional Management — Graduate study in educational administration em-
phasizing instructional management is designed to prepare curriculum directors, assis-
tant/associate/deputy superintendents of curriculum and instruction, broadly based
curriculum instructional supervisors and university professors of education. Such studies
may be pursued in either the Department of Educational Administration or the Depart-
ment of Educational Curriculum and Instruction and under either the Ed.D. or Ph.D.
program. Texas candidates may also qualify for the mid-management administrator’s
certificate and the supervisor's certificate. Out-of-state candidates should check with
their state education agencies as to whether this program would satisfy their certification
requirements.

Public Relations -— This multidisciplinary graduate studies specialization in educa-
tional administration places special emphasis on communications. Supporting fields also
include architecture, computing science, business, curriculum and instruction, English,
industrial education, industrial engineering, psychology, philosophy, sociology and urban
and regional planning. This specialization is designed to prepare students for positions
as public relations specialists in education, business, government and industry.

Research, Planning and Evaluation — The department participates in interdisci-
plinary planning, research and evaluation offered in cooperation with other departments
in the College of Education. Prospective doctoral students who wish to develop an
interdisciplinary supporting field in educational planning, research and evaluation should
examine the interdisciplinary studies option which is presented in the description of
graduate courses in interdisciplinary education.

The Principalship — Graduate study in educational administration emphasizes
professional competency along behavioral dimensions identified with the positions of
elementary and secondary school principals. Heavy reliance for professional develop-
ment is placed upon field experiences and field related simulation materials.
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604. The Elementary School Principalship. (3-0). Credit 3. Role of the elementary school
principal in organization and administration of elementary schools; management of instruction,
educational program planning, legal problems, evaluation and reading programs. Prerequisite:
Approval of instructor.

605. The Secondary School Principalship. (3-0). Credit 3. Role of the principalin the organiza-
tion of junior and senior high schools; preparation for instructional management, program
planning, evaluation and scheduling. Prerequisite: Approval of instructor.

608. School Finance and Business Management. (3-0). Credit 3. School funds on local, state
and federal level; budgeting, data processing; other systems of accounting and reporting; supply
management as related to school efficiency; maintenance of buildings, grounds and equipment.
Prerequisites: EDAD 604, 605, 615 or approval of department head.

609. Public School Laws. (3-0). Credit 3. Constitutional provisions, statutory laws, court deci-
sions and regulations governing public schools with special reference to Texas and federal
relationships.

610. Higher Education Law. (3-0). Credit 3. Legal aspects of administration in institutions of
higher education; statutes and case law related to liability, due process, studentrights, admission,
employee relations and property use. Prerequisites: Graduate classification; approval of instruc-
tor.

611. Higher Education Business and Finance. (3-0). Credit 3. Business management and fi-
nancial aspects of administration in higher education; federal and state funding, institutional
planning, budgeting and controlling, sources of financial support and business operations in
higher education. Prerequisites: Graduate classification and approval of instructor.

612. Policy Issues In the Administration of Higher Education. (3-0). Credit 3. Examination of
conflicting positions on policy issues ofimportance in higher education and their directimplications
for participants. Prerequisites: Graduate classification and approval of instructor.

613. Educational Facilities Planning. (1-6). Credit 3. Presentand future building and equipment
needs of school units; efficiency of present plant, operation and maintenance, planning building
program; field work as part of a group school plant study.

615. School Superintendency. (3-0). Credit 3. Examination of the role of the superintendent of
schools as the chief educational officer of the local school district; major emphasis on the functions
and relationships of the superintendent. Prerequisite: EDAD 604, 605 or approval of instructor.

616. Administration of Staff Personnel. (3-0). Credit 3. Personnel organization and administra-
tion in school systems; relationship of individual to organization; organizational health, staffing,
remuneration, appraisal, ethics, security, inservice and negotiations. Prerequisite: EDAD 639 or
approval of instructor.

618. Educational Administration in Cross Cultural Environments. (3-0). Credit3. Designedto
provide educational administrators insights and background into the life styles, values and
aspirations of minority Americans as related to the administrative process.

619. Contemporary Dimensions of Administering Urban Schools. (3-0). Credit 3. Causes and
consequences of racial and socio-economic isolation, impact of school desegregation, urban
school politics, alternatives for urban schools, decentralization, community control, urban popu-
lation trends and housing patterns.

620. Educational Program Evaluation. (3-0). Credit 3. Theory and practice of evaluation of
instructional programs including research methods and design strategies to measure program
outcomes; skills to evaluate personnel and projects included as components of evaluation models
and management of educational evaluation functions. Open to all graduate students in education.

621. Educational Planning/Futurism. (3-0). Credit3. Concepts and skills to prepare educational
leaders to anticipate and manage the future; system theory, futures methodology, planning
models and scenario writing; designing educational programs for the 21st century. Prerequisite:
Approval of instructor.

627. Case Studies In Higher Education Administration. (3-0). Credit 3. Management of
institutions of higher education through case studies, simulations, problem solving exercises, and
in-basket activities; analysis, synthesis and evaluation of variables and decisions in administering
the academic enterprise; understandirtg of process and content issues in administering higher
education institutions. Prerequisites: Graduate classification; approval of instructor.
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635. Administration of Speclal Services. (3-0). Credit 3. To help administrators, counselors,
supervisors and teachers develop an understanding of functions, operation and evaluation of
special services which support the educational program; individual study of content and on-site
evaluations of organization and administration of school services programs.

636. Practices and Problems in Educational Public Relations. (3-0). Credit 3. Selected
contemporary problems and practices in educational public relations; case study approach as a
decision-making strategy. Prerequisite: EDAD 640 or approval of instructor.

637. Administration of Change in Educational Organizations. (3-0). Credit 3. Relationships
among individual and group behaviors; roles of administrators; on-site analysis of educational
organizations and change principles. Prerequisite: Approval of instructor.

638. Current Issues in Community Education. (3-0). Credit 3. Current educational issues af-
fecting public education; merging and alternative models of community education. Prerequisites:
EDAD 641; approval of instructor.

639. Foundations of Educational Administration.(3-0).Credit3. Selectedhistorical, philosophical
and sociological foundations and developmental dimensions of educational administration.

640. School-Community Relationships. (3-0). Credit 3. Interpretation of schools to community
publics; promotion of school-community relations through media; roles of administrators, teach-
ers, non-teaching personnel, pupils, parents and lay groups.

641. Community Education. (3-0). Credit 3. Structure, purpose and strategies of community
education as they relate to public school administration.

651. Orientation In Business Principles and Procedures. (2-2). Credit 3. Interdisciplinary
survey using management science and operations research procedures from various fields of
business as a means to improve decision-making and policy-planning educational organizations;
emphasis on microcomputer applications; case studies; field studies. ‘

652. Educational-Governmental Relationships. (3-0). Credit 3. lnterdasclphnary survey course
using various fields in political science, comparative government, and American and state history;
interrelationships of educational administration to political organizations.

653. The Nature and Problems of Administrative Behavlor. (3-0). Credit 3. Interdisciplinary
survey course using case study method; designed to enhance understanding of organizational
theory and the appropriate techniques in decision-making, communication and staff relations
required by the educational administrator. Prerequisite: Master's degree or approval of instructor.

654. Problem Resolution in Educational Organizations. (3-0). Credit 3. Focuses on concepts
and skills to prepare school administrators, counselors, college student affairs professionals, and
school and counseling psychologists to anticipate and cope with conflict emerging from interper-
sonal interaction. »

655. Administration of Higher Education. (3-0). Credit 3. Survey of management principles in
higher education; functions in delegation, direction, operation, governance and financing applied
to postsecondary institutions.

656. Administration of Supervisory Personnel. (3-0).Credit3. Administration ofpublicand private
school supervisory programs; roles of administrators in the managementofinstructional programs
in small and large schools.

657. Financlal Resource Development in Higher Education. (3-0). Credit 3. Complete survey
of the field of fund raising in higher education in the United States; examination of approaches to
annual, capital, and planned giving; the administration and public relations aspect of educational
fund raising. Prerequisites: Graduate classification and approval of instructor.

681. Seminar. (1-0). Credit 1. Problems pertinent to superintendent and principal; recent devel-
opments and research in different areas.

684. Internship. Credit 1 to 6. Designed to give the prospective educational administrator job
related experience under supervision in an educational setting appropriate to the selected roles
in administration indicated below. Prerequisites are determined by each specific degree, certifi-
cation or program requirements. A maximum of six hours credit may be earnedin eachinternship.
Prior approval required.

(a) Community Educator (c) College Administrator  (e) School Superintendent
(b) Public Relations Specialist  (d) Middle Administrator

685. Problems. Credit 1to 4 each semester. Directedindividual study of elected problemin ﬁeld

of educational administration. Prerequisite: Prior approval required.
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689. Special Topics in...Credit 1 to 4. Selected topics in an identified area of educational
administration. May be repeated for credit.

690. Theory of Educational Administration Research. Credit 3 to 6. Design of research and
inquiry in various areas of educational administration; application of models and research
procedures from the social and the management sciences to policy issues and problems in
educational organizations; case studies. May be repeated for credit. Prerequisite: Approval of
instructor.

691. Research. Credit 1 or more each semester. Research for thesis or dissertation.

692. Professional Study. Credit 1 or more each semester. Approved professional study of
project undertaken for doctor of education degree. Preparation of a record of study summarizing
the rationale, procedure and results of the completed project. Prerequisite: Approval of major
advisor.

DEPARTMENT OF EDUCATIONAL
CURRICULUM AND INSTRUCTION

P. A. Alexander, C. Anderson®, D. G. Armstrong, T. R. Blair, L. Burlbaw, J. K.
Campbell, F. Clark, B. R.Cole, D. W. David, J. J. Denton, C. J. Dockweiler, R. Donato,V. E.
Florez-Tighe, H. S. Garcia, D.C. Godwin, R. K. James, D. L. Janke, G. R. Johnson*, S.L.
Knight, J. B. Kracht (Head)*, G. Kulm*, P. J. Larke, J. E. Morris, D. E. Norton*, W. H.
Peters, L.P. Rieber, J. H. Rollins, W. H. Rupley, M. C. Sadoski, J.F. Schielack, A. C.
Seaman, R. E. Shutes, J. Stallings, J. C. Stansell, W. F. Stenning*, C. Stuessy, D. L.
Wiseman, R. Zellner

*Graduate Advisor

The Department of Educational Curriculum and Instruction offers four degrees in
curriculum and instruction: the master of science (M.S.) a thesis only option, the master
of education (M.Ed.), doctor of philosophy (Ph.D.) and doctor of education (Ed.D.). Each
of these programs has a required core plus an area of emphasis. The current areas are:
advanced curriculum and instruction (Ph.D. and Ed.D. only), reading/language arts,
mathematics education, science education, English as a second language/bilingual
(M.S. and M.Ed. only), early childhood (M.S. and M.Ed. only), elementary education -
general (M.S. and M.Ed. only) and secondary education - general (M.S. and M.Ed. only).
A college-wide internship program at the master's and doctoral level is offered in higher
education. :

The department offers both Ph.D. and Ed.D. programs. Although both have a strong
research emphasis, the Ed.D. program focuses more directly on applications of research
to practice while the Ph.D. is more concerned with generating new knowledge to advance
the field. Both the Ph.D. and the Ed.D. programs require extended full time study.

EDUCATIONAL CURRI((églé:;IM AND INSTRUCTION

600. Higher Education: The College Curriculum. (3-0). Credit 3. Compare curricula of early
colonies and present day institutions; examine classical curriculum, the elective curriculum, the
comprehensive university, the research university; analyze recommendations made by national
committees, curriculum writers and higher education personnel. Prerequisites: Admission to
graduate programs and completion of at least 12 semester hours of graduate work in a major field
of study.

601. College Teaching. (3-0). Credit 3. Review of research studies related to college settings;
college-level teaching strategies; cognitive interaction analysis.
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602. Cultural Foundations of Education. (3-0). Credit 3. Contributions of behavioral sciences
applied as analytic tools in solving problems of curriculum and instruction.

603. Models for Classroom Management Processes. (3-0). Credit 3. Recent research and
developments in modaels for classroom and school discipline management; design, implementa-
tion and evaluation of programs in light of changing student, school, community, and state needs.
Prerequisite: Approval of instructor.

604. Theory and Instructional Design of Teaching. (3-0). Credit 3. Theoretical rationales
associated with teaching in secondary schools; instructional design based on normative and
empirical literature of teaching. Prerequisite: Approval of instructor.

605. Creative Application of Technology to Education. (2-3). Credit 3. Identification and
solution of leaming problems using a learning systems approach; creative application of
educational technology (programmed instruction, electronic carrels, etc.).

607. Programs and Procedures in Supervision. (3-0). Credit 3. Designed for teachers, super-
visors and administrators; philosophy, organization and administration of supervision of both
elementary and secondary schools. Required for mid-management and supervisor's certificate.

608. Supervision of Student Teachers. (3-0). Credit 3. Performance objectives, observation
systems, conferencing and evaluation procedures related to supervision of student teaching;
public school teacher's role in supervision of student teachers.

609. Reading and Interpreting Educational Research. (3-0). Credit 3. Components of a re-
search report; interpreting and evaluating sampling procedures and instrumentation; interpreting
selected descriptive and inferential statistics; interpreting and critiquing reports of historical
descriptive, correlational and experimental studies in education. Prerequisite: Graduate classifi-
cation. Co-requisite: EPSY 439 or STAT 303 or STAT 651.

610. Second Language Assessment and Development. (3-0). Credit 3. Second language as-
sessment and development stressing classroom situations to teach second language acquisition.
Prerequisite: Graduate classification.

611. Teaching English as a Second Language.(3-0). Credit3. Translation oftheoryinto practice
stressing various methods and techniques in ESL,; relationship of language development, culture
and conceptual processes to language teaching. Prerequisite: Graduate classification.

612. Bilingual/ESL Content-Area Instruction. (3-0). Credit 3. Integrating English language
instruction with content-based ESL instruction in science, mathematics and social sciences for
non-English speaking students. Prerequisite: Graduate classification.

613. Spanish/English Reading for Bilinguals. (3-0). Credit 3. Developmental processes in
second language reading; nature of skill transfer and the application of transfer principles in the
classroom. Prerequisite: Graduate classification.

614. ESLforInternationaland Intercultural Settings.(3-0).Credit3. Internationalandintercultural
teaching practices with major emphasis on secondlanguageinstruction in an international setting.
Prerequisite: Graduate classification.

615. Classroom Practice in Adult ESL. (3-0). Credit 3. Literacy practice issues in adult ESL
literacy leading to assessment, instructional planning, curriculum development and program
evaluation. Prerequisite: Graduate classification.

616. Teaching in Spanish in the Bilingual Classroom. (3-0). Credit 3. Acquisition of English by
Spanish speakers in an elementary bilingual classroom and its relationship to instructional and
curriculum issues. Prerequisite: Graduate classification.

617. Early Childhood Mathematics. (3-0). Credit 3. Development of mathematical concepts in
young children from developmental and mathematical perspectives. Prerequisite: Graduate
classification.

618. Teaching Elementary School Mathematics. (3-0). Credit 3. Contemporary issues in
teaching elementary school mathematics; the active learning instructional mode.

619. Teaching Basic Concepts of Mathematics. (3-0). Credit 3. Content and pedagogy of
middle/junior high school mathematics programs.

620. Teaching Secondary School Algebra. (3-0). Credit 3. Content and pedagogy of selected
contemporary programs in school algebra.
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621. Teaching Secondary School Geometry. (3-0). Credit 3. Contemporary issues in informal
and formal school geometry; emerging curricular alternatives.

622. Theorles of Learning and Teaching Mathematics. (3-0). Credit 3. Theoretical bases of the
learning and teaching of mathematics, including an examination of the research which supports
the theoretical bases. Doctoral level only.

623. Advanced Topics in the Secondary School Mathematics Curriculum. (3-0). Credit 3.
Analysis of national and state standards regarding content, organization andevaluation of elective
mathematics courses offered to secondary school students; focus on mathematical content to be
learned, expected actions of learners and context of instruction. Prerequisites: Graduate classi-
fication; EDCI 329; approval of instructor. Doctoral level only.

624. Diagnosis and Prescriptionin Elementary School Mathematics. (3-0). Credit3. Diagnos-
tic procedures in elementary school mathematics and their potential in identifying problem areas
related to elementary school children’s acquisition of computational skills. Prerequisite: Graduate
classification.

625. Remediating Error Patterns Iin Elementary School Mathematics. (2-2). Credit 3. Applica-
tion of remedial techniques after identifying an elementary student's mathematical difficulties.
Prerequisite: EDCI 624.

626. Geometry and Measurement in the Elementary School. (3-0). Credit 3. An investigative,
exploratory approach to the development of geometric and measurement concepts in elementary
school mathematics. Prerequisite: Graduate classification.

627. Historical Aspects of the Secondary School Mathematics Curriculum. (3-0).
Credit 3. Historical development of basic mathematical topics comprising the current secondary
school curriculum (numeration, computation algorithms, measurement systems, algebra, geom-
etry); historical evolution of the curriculum in terms of the selection and arrangement of those
topics. Prerequisites: Graduate classification; 24 hours of mathematics. Doctoral level only.

629. Educational Programming for the Gifted and Talented. (3-0). Credit 3. Theoretical issues
confronting educators involved in program development for gifted and talented children and
adolescents; analysis of educational perspectives and instructional implications. Prerequisite:
Graduate classification. Doctoral level only.

637. Instructional Strategles: Principles and Applications. (3-0). Credit 3. Analysis of teach-
ing-learning environments for the purpose of improving instruction; instructional strategies.
Prerequisites: EDCI 644 and 673 or approval of instructor.

638. Trends in Curriculum and Instruction. (3-0). Credit 3. Recent research and development
in theories and practices of curriculum and instruction; curriculum innovations, school organiza-
tion and new instructional media.

643. Current Issues in Elementary Education. (3-0). Credit 3. Current issues affecting the el-
ementary school; curriculum, instruction and organization in light of current social and educational
change. Prerequisite: Elementary Provisional Certificate or equivalent.

644. Curriculum Development. (3-0). Credit 3. Curriculum development; bases of curriculum
design; problems of balance, scope, organization, sequence, selection and articulation.

645. Soclety and Education In World Perspective. (3-0). Credit 3. Comparative education;
interrelationships among societal institutions and particular roles that education plays in different
cultures and political systems. Prerequisites: EDCI 402.

646. Instruction Theory. (3-0). Credit 3. Theoretical basis for research and training in instruction;
systematic study of existing research on key factors influencing instructional effectiveness.
Exploration of mteractlon among variables of instruction. Prerequisite: EDCI 675. Doctoral level
only.

647. Curriculum Theory. (3-0). Credit 3. Theoretical basis for curriculum conceptualization,
development, evaluation and implementation; value and empirical basis of curriculum decision-
making strategies for curriculum change. Prerequisite: EDCI 644. Doctoral level only.

648. Curriculum Management. (3-0). Credit 3. Determination of appropriate levels of curriculum
structure; planning and leading curriculum development, implementation and evaluation; estimat-
ing time and cost requirements and organizing personnel for curriculum projects and programs;
defining curriculum leadership roles, responsibilities and relationships. Prerequisites: EDCI 644
and 647 or approval of instructor. Doctoral level only.
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651. Advanced Strategies for Teaching Young Children. (3-0). Credit 3. The young child and
proven methods which enhance growth and effectively educate; examination of environmental,
self directive, intervention, and peer teaching strategies and their implementation in the class-
room. Prerequisite: Graduate classification.

652. Parental Involvement in Early Childhood Education. (3-0). Credit 3. Dynamics of the
family unit, school-home communication systems, legalities of parent participation in the school,
parent involvement, parent training and home bound programs; development of programs with
parents.

653. Classroom Management in Early Childhood Education. (3-0). Credit 3. Methods of
classroom management, principles of child guidance, establishing positive educational environ-
ments, interpreting children's needs and methods of discipline as related to teaching strategies
in early childhood education. Prerequisite: Approval of instructor.

654. Organization and Operation of Early Childhood Education Programs. (3-0). Credit 3.
Comprehensive survey of the various types of preschool centers serving the needs of young
children; operating procedures, programs and services provided; experimental educational
research projects now being conducted with young children.

655. Program Development for Early Childhood Education. (3-0). Credit 3. Developing lan-
guage-experience based curriculum guides specifically for young children; instructional theory
directed toward the development of language-experience based curriculum units. Prerequisite:
EDCI 644.

662. Philosophical Theories of Education. (3-0). Credit 3. Selected historical theories of
education from Plato to Skinner; evaluating educational ends and means; the nature of knowl-
edge, its acquisition and transmission. Doctoral level only.

663. Advanced Methods of Elementary Science Education. (3-0). Credit 3. Strategies for
teaching elementary school science; design -and evaluation of elementary school science
instruction; recent developments in elementary school science teaching.

664. Advanced Methods of Secondary Science Education. (3-0). Credit 3. Strategies for
teaching secondary school science; design and evaluation of secondary school science instruc-
tion; recent developments in secondary school science teaching.

665. Science Curriculum. (3-0). Credit 3. Critical exploration of the trends and issues in school
science programs; consideration of the foundations and strategies for the design, selection and
evaluation of science curriculum. Doctoral level only.

666. Laboratory Methods and Managementin Sclence Teaching. (3-0). Credit3. Foundations,
procedures and techniques associated with effective laboratory science teaching; planning,
conducting and evaluating laboratory activities, facilities management and safety.

667. Research and Foundations of Science Education. (3-0). Credit 3. Analysis of research in
science education with implications for improved instructional procedures; historical and philo-
sophical bases of science teaching; learning research in elementary and secondary science
teacher education. Doctoral level only.

670. Soclal Studies in Elementary and Secondary Education. (3-0). Credit 3. Methodology
course focusing upon the implementation, both practical and theoretical, of the objectives of social
studies: current trends, resource materials, demonstrations of teaching methods.

672. Curriculum and Methodology of Language Arts. (3-0). Credit 3. Advanced methodology
course for teachers of language arts courses and their supervisors; total curriculum development,
attitudes and procedures for fostering developmental skills and creativity.

673. Analysis of Teaching Behavior. (3-0). Credit 3. Identification of beliefs and assumptions
regarding teaching; review of research on teacher effectiveness; alternative methods for gather-
ing data regarding dimensions of teaching behavior; development of teacher analysis systems.

675. Teaching Strategies: Patterns of Learning. (3-0). Credit 3. Leamning and teaching theory
and research applied to development of teaching strategies appropriate for various contents,
objectives and instructional situations; variables influencing learner behavior and approaches to
optimization of teacher behavior. Prerequisite: EPSY 602 or 673 recommended. Doctoral level
only.

676. Teaching Strategles: Critical Problems. (3-0). Credit 3. Critical issues in curriculum and
instruction; solving educational problems through observation and evaluation; developing plans
to gather information to improve education systems. Prerequisite: Approval of instructor. Doctoral
level only.
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677. Strategles for Teaching in a Culturally Pluralistic Soclety. (3-0). Credit 3. Research
concemning the cognitive, psychomotor and affective aspects of learning and teaching among
culturally diverse leamers; practical applications to curriculum and instruction.

678. Curriculum Development and Instructional Strategies in Teaching Composition. (3-0).
Credit3. Methods of teaching writing in the primary, elementary, and secondary grades; focuses
on teaching and leaming all aspects of the writing process, and development of writing across the
school curriculum. Prerequisite: Approval of instructor.

681. Seminar.(1-0).Credit1. Professional roles and responsibilities, research, special topics and
other issues relevant to master's and doctoral students in curriculum and instruction.

682. Seminar in...(1-0). Credit 1. Knowledge, skills and attitudes in educational curriculum and
instruction. Specific topics will be assigned for each seminar as itis offered. May be repeated for
credit.

684. Professional Internship. Credit 1 to 6 each semester. On-the-job training for educational
curriculum and instruction majors under the supervision of successful, experienced personnel
from the University; conducted in a setting appropriate to the student's projected career
aspirations and areas of specialization. '

685. Problems.Credit1to 4 each semester. Directedindividual study of selected problemsinthe .
field of education. d

689. Special Topics In...Credit 1 to 4. Selected topics in an identified area of curriculum and
instruction. May be repeated for credit.

690. Theory of Curriculum and Instruction Research. (3-0). Credit 3. Theory and design of
research problems and experiments in various subfields of curriculum and instruction; communi-
cation of research proposals and results; evaluation of currentresearch of faculty and student and
review of current literature. May be repeated for credit.

691. Research. Credit 1 or more each semester. Research for thesis or dissertation.

692. Professional Study.Credit1ormoreeachsemester. Approved professional study of project
undertaken as the terminal requirement for doctor of education degree. Preparation of a record
of study summarizing the rationale, procedure and results of the completed project. Prerequisite:
Approval of major advisor.

READING
(RDNG)

604. Reading Diagnosls. (2-3). Credit3. Appraisal and diagnosis of reading problems; practicum
in administration and interpretation of individual reading inventories. Prerequisite: EDCI 649, 674
recommended.

612. Children’s Literature and Literacy. (3-0). Credit 3. Critical selection and evaluation of
various children’s literature genres; comparative studies of children’s literature; development,
implementation and evaluation of research in children's literature and literacy; integration of
reading and response theory into the study of literature. Prerequisite: Graduate classification.

613. Multicultural Children’s Literature and Literacy. (3-0). Credit 3. Analysis and evaluation
of Native American, Black and Hispanic children's literature; development, implementation and
evaluation of research in multicultural literature and literacy; analysis of issues influencing
multicultural literature and literacy. Prerequisites: Graduate classification; RDNG 612.

614. Reading Research and Trends. (3-0). Credit 3. Exploration of recent research in reading.
Identification of trends and patterns inissues attached, research designs employed and consistent
findings. Generation of new research hypotheses and guidelines for improving current practice.
Prerequisites: Doctoral classification; 12 graduate hours in reading. Doctoral level only.

615. Advanced Reading Diagnosis and Remediation. (3-0). Credit3. Evolving theory, research
and controversy in reading diagnosis and remediation; analysis of trends. Prerequisites: Doctoral
classification; 12 graduate hours in reading, including RDNG 604 and 642. Doctoral level only.

616. Organization and Supervision of Reading Programs. (3-0).  Credit 3. Organization of
school reading programs; role of reading supervisor in program implementation, staff develop-
ment, program evaluation; coordination of reading services with total curriculum. Prerequisites:
Doctoral classification; approval of instructor. Doctoral level! only.
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642. Clinic Teaching in Reading. (1-6). Credit 3. Practicum in recognition, diagnosis, remedia-
tion and corrective procedures of reading-study problems; demonstration and laboratory analysis
?{ gh)gmloglcal and psychological factors related to reading disabilities. Prerequisites: EDCI 351,

NG 604

649. Reading Instruction in High School and College. (3-0). Credit 3. Basic principles of
reading instruction; nature and scope of total reading program; methods, materials and organiza-
tion of developmental, corrective and speed-reading programs in high school and college.

650. Foundations of Reading Instruction. (3-0). Credit 3. Psychological, linguistic and physical
factors related to reading performance; implications for content and teaching methods; appraisal
of current research and related reading for teachers, supervisors and reading specialists.
Prerequisites: RDNG 649 and 674, or approval of instructor.

674. Developmental Reading in the Elementary School. (3-0). Credit3. Methods and materials
of reading instruction in the elementary grades; past, present and emerging programs; organiza-
tion and administration of programs and classroom management; teaching reading to special
groups; issues in reading.

DEPARTMENT OF EDUCATIONAL PSYCHOLOGY

M. J. Ash (Head), D. G. Barker, W. G. Birch, C. A. Borman, D. Davenport, M. Duffy,
G. Garcia, Jr., E. T. Goetz, P. A. Haensly, R. J. Hall, L. H. Hope, J. N. Hughes, J. T.
Kapes, J. J. Koldus lll, J. F. McNamara, W. R. Nash, A. Olivarez, D. J. Palmer*, L. H.
Parrish, R.R. Reilley, C.R. Reynolds, A.J. Roach, D.Smith, W.F. Stenning,
B. Thompson, V. L. Willson, F. F. Worchel

*Graduate Advisor

The Department of Educational Psychology offers study for the Ph.D. degree in
educational psychology, counseling psychology, schoo! psychology and vocational
education. The Ed.D. is offered only in vocational education. Students seeking the Ph.D.
in educational psychology may emphasize one of four areas of study: gifted and talented,
human learning and development, research and evaluation (college-wide) and special
education. While each of the areas can prepare students for employment as university
teachers and researchers, non-academic careers can also be pursued in areas appro-
priate to the study programs. For example, the counseling psychology program is
designed to prepare students as counseling psychologists in college and university
counseling centers or other social service settings. The school psychology program
prepares school psychologists to practice in schools and other health care settings. The
vocational education program prepares individuals for leadership positions in the broad
field of vocational education at the secondary, post-secondary and university levels as
well as in other agencies that deliver education-for-work programs. Each of the areas
could lead to positions with school districts as program coordinators, staff specialists and
the like.

Students seeking the M.Ed. in educational psychology may emphasize one of the
following areas: school counseling or gifted and talented education. The gifted and
talented emphasis is also compatible with the M.S. degree in educational psychology.
School counseling prepares students for certification by the Texas Education Agency as
school counselors. The department offers a 6-year generic special education teacher
training program that leads to a master's degree (M.Ed.) in educational psychology. The
training, which occurs in two phases, consists of 4 years of undergraduate training leading
to abachelor of science in educational curriculum and instruction. This phase is followed
by two years of graduate study, the last of which is a full-time one year paid internship.
Seethe Undergraduate Catalog for details. The vocational education program also offers
a M.Ed. degree and Texas Education Agency certification course work in career
investigation, vocational counseling and vocational supervision.
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In conjunction with its training in all areas of study, the department operates the
Counsaeling and Assessment Clinic as a vehicle for student preparation and as a service
to the University, as well as to the public and its schools. The clinic provides a modern
laboratory for practicum experiences in counseling, educational and psychological
assassment and research.

Preparation as a professional in the areas of emphasis offered in the department
requires attention to personal characteristics of the individual and his or her socialization
into the profession as well as to successful completion of academic course work. In
particular, students should exhibit an orientation toward fostering human development
and possess characteristics conducive to helping relationships. Accordingly, the depart-
mentrequires that students desiring to pursue certification or degree programs satisfy the
demands of the screening committee for the area of emphasis desired. These faculty
committees require students to submit personal references, complete selected tests, and
be interviewed by appropriate faculty members. Formal admission to a degree program,
an area of emphasis or a certification program is contingent upon the appropriate
screening committee’s decision concerning the individual’s total fitness and promise as
a professional person in the area of emphasis for which application is made. Students in
all areas of study will periodically have their total progress in professional development
reviewed by a committee of the faculty offering that area of study to determine whether
or not they shall be permitted to continue. All Ph.D. students in the counseling and school
psychology programs are expected to undertake a series of supervised professional
training experiences in addition to formal course work.

The deadline for fall admissions to all programs is February 1. Admissions are
announced on April 1. Prospective students should contact the department’s student
services secretary and request a copy of the pertinent program brochure and departmen-
tal application forms in addition to contacting the Office of Admissions and Records to
obtain the appropriate application forms for admission to graduate studies.

Field experiences in appropriate schools, colleges or social agencies are required
in all degree programs. A full year of full-time, professional internship is required of all
doctoral students in the counseling psychology program. A full-time academic year
internship is required of all doctoral students in the school psychology program.

Because of the professional training involved, enrollment in a number of courses is
limited to students majoring in the department. Some courses are limited to students
admitted to specific areas of study. Approval by the department head is required for
enrollment in these courses.

The department participates in interdisciplinary planning, research and evaluation
offered in cooperation with other departments in the College of Education. Prospective
doctoral students who wish to develop an interdisciplinary supporting field in educational
planning, research and evaluation should examine the interdisciplinary studies option
which is presented in the description of graduate courses in interdisciplinary education.

Courses in higher education offer doctoral students an additional dimension of
professional mobility if they are interested in higher education settings as part of their
career goals. Depending on the student's selection of courses, he or she may prepare for
careers in teaching, counseling, or administration in junior and community colleges,
technical colleges, or universities. Within the framework of existing doctoral programs
among different departments at Texas A&M University and/or within the College of
Education, it is possible to pursue a concentration in higher education as acognate area.
Courses available include: EDAD 610, 625, 626, 655; EDCI 601, 606, 649; EPSY 669,
670; INED 604; ADEX 645 and SAED 624 — see the separate departments within the
College of Education.



COURSE DESCRIPTIONS / Educational Psychology 133

EDUCATIONAL PSYCHOLOGY
(EPSY)

602. Educational Psychology. (3-0). Credit 3. Cognitive analysis of academic skills and tests;
current cognitive views of learning, memory, problem solving, and development of skill and
expertise; effects of aptitude, motivation and task environment on academic performance.
Implications for assessment and instruction.

619. Gifted and Talented Children. (3-0). Credit 3. Psychological characteristics of gifted and
talented children; introduction to identification techniques, educational programs, instructional
approaches and speclal problems. Prerequisite: Approval of instructor.

620. Nonblased Assessmentof Special Populations. (3-0). Credit3. Principles and techniques
for nonbiased assessment of minority and culturally different children; procedures to ensure
nondiscriminatory appraisal of preschool, severely handicapped, bilingual and emotionally
disturbed children and youth; implications for educational strategies. Prerequisites: SPSY 614
and approval of instructor.

622. Measurement and Evaluation in Education. (3-0). Credit 3. Principles of psychological
testing applied to education; uses and critical evaluation of achievement and aptitude, interest,
and personality tests and performanoe in educational settings.

623. Soclal and Emotional Development of the Gifted and Talented. (3-0). Credit 3. Theoretical
models and patterns of social and emotional development among the gifted and talented through
adolescence; implications and strategies for educators. Prerequisites: None.

624. Creative Thinking. (3-0). Credit 3. Major theories and research findings regarding the
creative thmkmg process; psychometric assessment of creative thinking abilities and methods for
increasing creative behavior.

625. TestConstruction.(3-0). Credit3. Planning, oonstructuon analysis and evaluation of written
and performance tests; test item analysis, reliability studies and validity studies; development of
testnorms, score transformations andequivalentforms of tests. Prerequisites: EPSY 439 and 622
or equivalents.

626. Research Applications of Educational Measurement. (3-0). Credit 3. Psychometric
theory applied to advanced problems of measurement in educational research; principles
underlying development and use of measurement methods in education. Prerequisites:
EPSY 622, 625, STAT 651, 652 or equivalents.

627. Structured Personality Assessmentin Counseling.(3-0). Credit3. Personality evaluation
using structured assessment instruments; variety of self-report personality inventories; the
Minnesota Multiphasic Personality Inventory. Prerequisites: EPSY 622; approval of department
head.

628. The Rorschach Technique with Children and Adolescents. (3-0). Credit 3. Analysis of the
Rorschach Technique;basicissues in projective assessment, scoring, interpreting, and analyzing
the Rorschach, with an emphasis on its clinical use with children and adolescents. Prerequisite:
Approval of instructor.

629. Educational Programming for the Gifted and Talented. (3-0). Credit 3. Theoretical issues
confronting educators involved in program development for gifted and talented children and
. adolescents; analysis of educational perspectives and instructional implications. Prerequisite:
Graduate classification.

636. Techniques of Research. (3-0). Credit 3. Fundamental concepts and tools of research
applied to psychological and educational problems; rationale of research, analysis of problems,
library skills, sampling, appraisal instruments, statistical description and inference, writing the
research report and representative research designs.

637. Experimental Design in Education. (3-0). Credit 3. Preparation in experimental research
design in educational studies; application of statistical methods in these designs. Prerequisites:
EPSY 636 or equivalentand 3 hours of statistics; EPSY 682 or equivalent computer competence.

646. Issues in Child and Adolescent Development. (3-0). Credit 3. Theoretical orientations,
issues, research strategies and empirical findings of developmental psychology relevant to
education. Prerequisite: PSYC 634 or equivalent.
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650. Professional Standards and Issues in Psychology. (3-0). Credit 3. Issues, ethics and
standards in professional psychology intended for beginning Ph.D. students; legal and profes-
sional guidelines in research, teaching and service delivery. Prerequisite: Graduate classification
in educational psychology or psychology.

659, Practicum In Gifted and Talented Education. (1-6). Credit 3. Theory and strategies for
instruction and guidance of the gifted and talented through a supervised experiencein a laboratory
setting with gifted and talented children and/or adolescents. May be taken three times for credit.
Prerequisite: Approval of the instructor.

665. Psychology of Career Development. (3-0). Credit 3. Historical concepts, foundations and
present status of career development theory; research, issues, practical applications and future
projections of career development theory.

669. The College Student. (3-0). Credit 3. Nature, needs and characteristics of American college
students; developmental tasks, peer group relations and impact of college environmenton student
development. Research from behavioral sciences.

670. Student Personnel Workin Higher Education. (3-0). Credit 3. Survey of student personnel
services in higher education; principles, philosophy and major theoretical issues; organization and
administration of specialty areas.

673. Learning Theories. (3-0). Credit 3. Comprehensive study of classical and current learning
theories; their significance to modern education. ’

682. Seminarin...(1-0).Credit 1. Knowledge, skills and attitudes in special education, counseling,
psychological foundations of education and school psychology. Specific topics are announced for
each seminar offered. May be taken more than once but not to exceed 6 hours of credit.

683. Fleld Practicum In...Credit 1 to 15. Supervised experience in professional employment
settings in educational psychology. Wide range of practical experiences and activities as listed
below that are closely supervised by departmental faculty. Repeatable to fifteen hours total.
Prerequisite: Approval of instructor.

a — Special Education d — Applied Research
b — Educational Assessment e — Gifted and Talented Education
¢ — Instructional Psychology

684. Professional Internship. Credit 1 to 4 each semester. Limited to advanced doctoral
students; University-directed experience in a professional employment setting; full-time participa-
tion and responsibility in experiences related to career specializations in counseling or school
psychology. Repeatable to 9 hours total. Prerequisite: Approval of department head six weeks
prior to registration.

685. Problems. Credit 1 to 4 each semester. Directed individual study of selected problems.
Prerequisite: Approval of department head.

689. Special Toplcs in...Credit 1 to 4. Selected topics in an identified area of educatlonal psy-
chology. May be repeated for credit.

690. Theory of Educational Psychology Research. (3-0). Credit 3. Theory and design of
research problems and experiments in various subfields of educational psychology; communica-
tion of research proposals and results; evaluation of current research of faculty and students and
review of current literature. May be repeated for credit. Prerequisite: Approval of instructor.

691. Research. Credit 1 or more each semester. Research for thesis or dissertation.

692. Professional Study.Credit1ormoreeachsemester. Approvedprofessional study or project
undertaken as the terminal requirement for doctor of education degree. Preparation of a record
of study summarizing the rationale, procedure and results of the completed project. Prerequisite:
Approval of major advisor.

COUNSELING PSYCHOLOGY
(CPSY)

630. Foundations of Counseling. (3-0). Credit 3. Philosophical, psychological and sociological
concepts fundamental to counseling and related helping professions.
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631. Techniques of Counseling. (3-0). Credit 3. Methods and procedures descriptive of the
counseling process; dynamics of counselor-counselee relationship; interviewing techniques; use
of test results in counseling. Prerequisite: CPSY 630.

632. Career Counseling. (3-0). Credit 3. Theories of career development; sources, classification
and analysis of educational, occupational and social information including occupational trends,
post-secondary programs and financial planning; use of occupational-educational information,
appropriate psychological measures and computerized guidance systems.

633. Introduction to Group Process. (2-3). Credit 3. Principles, procedures and processes of
group approaches to assisting individuals in their personal growth and developmentin educational
settings; participation as member of a personal growth group required. Prerequisite: CPSY 630.

634. Group Counseling and Psychotherapy. (3-0). Credit 3. Major cont