Course Listings

This Catalog offers information about
the academic programs and support
services of the University. This Catalog is
as accurate as possible, but the informa-
tion may not remain current for all of the
academic year. Circumstances may
prompt changes in courses, course
content, credit, fees, regulations, semes-
ter calendar, curriculum, degrees offered,
and other University matters. Such
changes authorized by the University
apply both to prospective students and
to those previously enrolled, unless the
latter are specifically exempted.

Not all courses are offered each se-
mester or session. Students should con-
sult the current class schedule book and
the departmental office for specific de-
tails regarding frequency of offerings in
specific courses.

Course descriptions are listed alpha-
betically by fields. (See the BIOM prefix
and the College of Osteopathic Medicine
of OSU College Catalog for osteopathic
medicine course descriptions.)

Explanation of
Course Listings

A course listing is comprised of the
following elements, in order:

Course Number. All courses are identi-
fied by numbers composed of four digits.
The first digit indicates the class year in
which the subject is ordinarily taken,
although enrollment is not exclusive as to
student classification, the second and
third digits identify the course within the
field and the last digit identifies the num-
ber of semester credit hours the course
carries. A course number beginning with
0 indicates that the course does not carry
University credit. A course number end-
ing in O indicates that the course carries
variable credit. An asterisk (*) following
the four-digit number indicates the
course is approved for graduate credit.

Those numbered 5000 and above are
primarily for graduate students, and only
graduate students and selected seniors
with consent of the instructor may enroll
in them. Courses numbered 3000 and
4000 may be taken for graduate credit if
the course number is labeled with an
asterisk. Extra work is required of a
graduate student in a 3000- or 4000-level
course.

208  Course Listings

General Education Requirement
Codes. The capital letters in parentheses
preceding some course titles designate
courses fulfilling various undergraduate
general education requirements. (See
"Academic Regulations.")

Course Title. The title of the course is
printed in boldface letters.

Statement of Variable Credit. Each
course number ending in zero is followed
by a statement of the credit that may be
earned. Typical entries are 1-6 credits,
maximum 6 and 1-3 credits, maximum
12, the first part of the entry indicating the
permissible credit per enroliment, fol-
lowed by a statement of the maximum
credit which may be earned in the course
through repeated enroliment.

Laboratory Hours. If a course contains a
laboratory, the number per week of labo-
ratory hours are stated, e.g., Lab 3.

Prerequisite(s). Prerequisites from the
same department as the course being
described are listed first, with no depart-
mental abbreviation and in increasing
numerical order. If from another depart-
ment, that departmental abbreviation
must precede the number of the prereg-
uisite course. Those courses having
prerequisites from both within and from
outside the department bear combination
entries such as 3303 and STAT 2012.
Prerequisites are listed in the following
manner:

Prerequisites: A, B or C
A orB orC is acceptable

Prerequisites: A, B and C
A andB and C are required

Prerequisites: A, and B or C
A and either Bor C

Prerequisites: A and B, or C
Both A and B, or C required

Prerequisites: A, or Band C
Either A or both B and C required

Prerequisites: A or equivalent and B
Both A, or the equivalent of A, and B
are required

Prerequisites: A, and B or equivalent
Both A and B, or the equivalent of B,
are required

Prerequisites: A and B, or equivalents
Equivalents of both A and B
are acceptable.

Where no prerequisites are listed for
courses numbered 3000 or 4000 level, it
is understood that the prerequisite is 60
credit hours of work completed, or 45

credit hours completed with an overall
grade-point average of 3.25. The
prerequisite for courses numbered 5000
or 6000 level is graduate standing in
addition to any other prerequisites listed.
Instructors may waive prerequisites when
student background justifies. Prior ap-
proval of instructor may be required in
problems courses, independent study,
internships, thesis and dissertation
courses, and courses taught in a profes-
sional school.

Description of Course Content. The
content of the course and its major em-
phases are described. Courses which
are taught under another name and
number are indicated by the statement
Same course as 0000. Credit may not be
earned in both courses so cross-refer-
enced.



Abbreviations

Used

A&S
ABSE

ACCT
AERO
AG
AGCM
AGEC
AGED
AM
AMST
ANSI
ANTH
ARCH
ART
ASTR
AVED
BADM
BAE
BCOM
BHON
BIOC
BIOL
BIOM
BOT
BSPR
BUSE
CDIS

CHE
CHEM
CIED

CIVE
CLML
CMT

CPSY
CS
DHM

ECEN

ECON
EDLE

EDTC
EDUC
EET

FOR
FPST

Arts and Sciences

Applied Behavioral Studies
in Education

Accounting

Aerospace Studies--Air Force

Agriculture

Agricultural Communications

Agricultural Economics

Agricultural Education

Arts Management

American Studies

Animal Science

Anthropology

Architecture

Art

Astronomy

Aviation Education

Business Administration

Biosystems Engineering

Business Communications

Business Honors

Biochemistry

Biological Science

Biomedical Sciences

Botany

Business Professions

Business Education

Communication Sciences
and Disorders

Chemical Engineering

Chemistry

Curriculum and Instruction
Education

Civil Engineering

Cell and Molecular Biology

Construction Management
Technology

Counseling Psychology

Computer Science

Design, Housing and
Merchandising

Electrical and Computer
Engineering

Economics

Educational Leadership

Educational Technology

Education

Electrical Engineering
Technology

English

Engineering

Engineering Science

Entomology

Environmental Science

Educational Psychology

Engineering and Technology

Management

Finance

Foreign Languages and
Literatures

Forestry

Fire Protection and Safety
Technology

PHIL
PHYS
PLNT
PLP

POLS
PSYC

REMS

RLEM

RUSS
SCFD
SDEV
SOC

Family Relations and Child
Development

French

Forensic Sciences

Genetics

General Engineering

General Technology

Geography

Geology

Graduate

Greek

German

Human Environmental
Sciences

Health and Human
Performance

History

Honors College

Horticulture

Hotel and Restaurant
Administration

Human Resources and
Adult Education

Industrial Engineering and
Management

International Studies

Japanese

Journalism and Broadcasting

Landscape Architecture

Latin

Library Science

Leisure

Legal Studies in Business

Mechanical and Aerospace
Engineering

Mathematics

Master of Business
Administration

Mass Communications

Mechanized Agriculture

Mechanical Engineering
Technology

Management

Microbiology

Marketing

Military Science

Management Science and
Information Systems

Medical Technology

Music

Natural Science

Nutritional Sciences

Occupational Education

Petroleum Technology

Philosophy

Physics

Plant Science

Plant Pathology

Political Science

Psychology

Religious Studies

Research, Evaluation,
Measurement, and
Statistics

Rangeland Ecology and
Management

Russian

Social Foundations

Student Development

Sociology

SOIL
SPAN
SPCH
SPED
STAT
TCOM

TH
TIED

UNIV
VAPP
VBSC

VCS
VIDP

VMED
VMS

Z00L

Soil Science

Spanish

Speech Communication

Special Education

Statistics

Telecommunications
Management

Theater

Technical and Industrial
Education

University

Veterinary Anatomy,
Pathology and
Pharmacology

Veterinary Biomedical
Sciences

Veterinary Clinical Sciences

Veterinary Infectious
Diseases and Physiology

Veterinary Medicine

Veterinary Medicine and
Surgery

Zoology

Course Listings 209



Accounting (ACCT)

2103

Financial Accounting. Prerequisite: 24 semes-
ter credit hours, including ENGL 1113 and
MATH 1483 or equivalent. Financial accounting
concepts and the use of financial accounting
information in decision making.

2203

Managerial Accounting. Prerequisite: 2103.
Managerial accounting concepts and objec-
tives, planning and control of sales and costs,
analysis of costs and profits.

3013

Federal Income Taxation. Prerequisite: 2203.
Federal income tax and its relationship to busi-
ness decision-making; primary emphasis on
recognition of the important tax consequences
that attach to business transactions and the
impact on business decision making.

3203

Cost Accounting. Prerequisites: 2203 with a
grade of "C" or better and STAT 2023. Cost
accumulation systems, allocating product costs,
planning and controlling costs, standard cost-
ing, and profitability analysis.

3303
Financial Accounting I. Prerequisite: 2203.
Financial accounting theory and problems.

3403

Financial Accounting Il. Prerequisite: 3303
with grade of "C" or better. Continuation of
financial accounting theory and problems.

3433

Financial Accounting and Reporting Con-
cepts. Prerequisite: 3603 with grade of "C" or
better. Theory and concepts underlying finan-
cial accounting and reporting.

3603

Accounting Information Systems. Prerequi-
site: 2203 with a grade of "C" or better. Ac-
counting system design and installation.

4010

Accounting Projects. 1-6 credits, maximum
6. Prerequisites: consent of instructor and 3203
and 3403. Special topics, projects and inde-
pendent study in accounting.

4013*

Advanced Federal Income Taxation. Prereg-
uisite: 3013 with a grade of "B" or better. Fed-
eral income tax law applicable to individuals,
corporations, partnerships, trusts and estates,
and other specialized topics.

4203*

Topics in Management Accounting. Prereg-
uisites: 2203 with grade of "C" or better and
MGMT 3223. Integrative course in cost and
management accounting; use of accounting
information for internal decision making.

4303*

Non-business, Fiduciary and Institutional Ac-
counting. Prerequisite: 3403 with grade of "C"
or better. Fund and governmental accounting,
bankruptcies, receiverships, estates and trusts.
4403*

Financial Accounting lll. Prerequisite: 3403
with grade of "C" or better. Consolidated state-
ments and other financial accounting topics.

4433

Financial Accounting and Reporting Appli-
cations and Research. Prerequisite: ACCT
3433 with a grade of "C" or better. Developing
financial research skills and applying them to
accounting and reporting issues.
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4453*

EDP Auditing. Prerequisite: 4503 or consent
of instructor. EDP auditing as it applies to the
business environment. Impact of computer-
based systems on control and auditing, total
systems control analysis, and specific EDP au-
diting techniques as they apply to computer-
based systems.

4503*

Auditing. Prerequisite: 3403, 3603. Auditing
theory, procedures and practices.

5000*

Thesis. 1-6 credits, maximum 6. For students
writing reports and theses in accounting.

5013*

Seminar in Tax Research. Prerequisite: 4013
or consent of instructor. Development and ad-
ministration of federal tax law with emphasis on
the development of tax research skills.

5023*

Seminar in Estate and Gift Taxation. Prereg-
uisite: 5013 or consent of instructor. Federal
tax law applicable to estate and gift taxation
and income taxation of estates and trusts.
5033*

Seminar in Oil and Gas Taxation. Prerequi-
site: 5013 or consent of instructor. Federal in-
come tax laws applicable to the petroleum and
other extractive industries.

5043*

Seminar in Partnership Taxation. Prerequi-
site: 5013 or consent of instructor. Federal in-
come tax laws applicable to partners and part-
nerships.

5053*

Seminar in Corporate Taxation. Prerequisites:
graduate standing and 5013 or consent of in-
structor. Federal income tax law applicable to
corporations and to other entities in their ca-
pacity as corporate shareholders.

5103*

Financial Accounting and Analysis. Prereg-
uisites: admission to MBA program or consent
of MBA director. Development of the ability to
read and to analyze financial statements and
to use this information along with other types of
information in decision making.

5110*

Special Topics and Individual Work in Ac-
counting. 1-10 credits, maximum 10. Prereg-
uisite: consent of instructor. Individual work on
special topics, projects or readings selected to
acquaint students with significant accounting
literature.

5113*

Managerial Accounting. Prerequisite: 5103.
Interpretation of accounting data in planning,
controlling and decision making.

5123*

Enterprise Resource Planning. Prerequisites:
graduate standing and 5103, 5113, MSIS 5643,
or consent of director of MIS/AIS. Resource
planning for global business organizations. In-
tegrated data flow and computer software for
enterprise resource planning. Integration of
transactional analysis, fundamental account-
ing practice, financial planning, and supply
chain analysis forming the basis for study in
this integrated approach to enterprise resource
planning. Same course as MSIS 51283.

5133*

International Oil and Gas Accounting. Pre-
requisite: graduate standing. Financial account-
ing and reporting for U.S. and international oil
and gas operations. Domestic and international
joint venture accounting. Accounting for inter-
national concession and profit sharing agree-
ments.

5203*

Seminar in Contemporary Accounting
Theory . Prerequisite: 3403. Origin and devel-
opment of accounting and a critical study of
modern accounting theory.

5303*

Seminar in Contemporary Accounting
Theory Il. Prerequisite: 3403. Critical study of
contemporary accounting theory.

5313*

Financial Statement Analysis. Prerequisite:
consent of graduate coordinator. A study of the
demand and supply of financial data, proper-
ties of numbers derived from financial state-
ments, the role of financial information in in-
vestment decisions, and features of the
decision-making environment.

5400*

Practicum in Professional Accounting. 1-6
credits, maximum 6. Prerequisite: 30 semester
credit hours of accounting. An accounting policy
course studying auditing, tax, systems, inter-
nal and external reporting and international as-
pects of business cases.

5503*

Advanced Auditing. Prerequisite: 4503. Em-
phasis on auditing aspects of EDP, use of sta-
tistical sampling techniques in connection with
audits of financial data, filings with the SEC
and other regulatory agencies and other pub-
lic accounting related topics.

5603*

Accounting-based Information Systems. Pre-
requisite: 18 credit hours of accounting
including 4203. Concepts underlying the design
and use of an effective accounting information
system.

5613*

Business Systems Controls and Risk Analy-
sis. Prerequisite: consent of MIS/AIS director
and admission to the MIS/AIS program. Con-
trolling and auditing business information sys-
tems including management and applications
controls, electronic commerce and internet-re-
lated controls, and evaluation of system perfor-
mance through use of audit software.

5713*

Seminar in International Accounting. Pre-
requisites: 3403 and consent of graduate coor-
dinator. Accounting issues faced by multina-
tional enterprises and internationally listed
companies, including diversity in financial re-
porting and harmonization.

5803*

Seminar in Cost-Managerial Accounting. Pre-
requisite: 18 credit hours of accounting. Inten-
sive study of cost managerial accounting theory
relating to problems of an advanced nature.

5900*

Graduate Internship in Accounting. 1-3 cred-
its, maximum 3. Prerequisites: admission to
master's program; consent of graduate coordi-
nator. Supervised internship in public account-
ing, industry, or not-for-profit organizations. May
be counted as elective hours only.

5902*

Research Report. Prerequisite: consent of su-
pervising professor and coordinator of gradu-
ate programs in accounting. Methods used in
research and report writing in accounting. In-
dependent investigation and writing of an ac-
ceptable report on a topic approved by the
student's supervising professor. Restricted to
candidates seeking the M.S. in accounting de-
gree and not available to students who have
credit in 5000.



6000*
Research and Thesis. 1-18 credits, maximum
36. Prerequisite: approval of advisory commit-
tee. For students working on the doctoral de-
gree.

6110*

Graduate Readings and Special Topics in
Accounting. 1- 3 credits, maximum 20. Pre-
requisite: consent of supervising professor and
coordinator of graduate programs in account-
ing. Supervised reading of significant literature
and study of special topics not covered in
regularly scheduled accounting courses.

6703*

Seminar in Accounting Research. Prerequi-
sites: Doctoral student status and consent of
coordinator of graduate programs in account-
ing. The theoretical literature and research meth-
odology in accounting.

Aerospace Studies--Air
Force (AERO)

111

Foundations of the U.S. Air Force I. Lab 1.
Doctrine, mission and organization of the United
States Air Force through a study of the total
force structure, strategic offensive and defen-
sive forces, general purpose forces, and aero-
space support forces.

1211

Foundations of the U.S. Air Force Il. Lab 1.
Continuation of the doctrine, mission and orga-
nization of the United States Air Force; review
of Army, Navy, and Marine general purpose
forces.

2111

Evolution of U.S. Air Force Air and Space
Power I. Lab 1. Growth and development of
aerospace power through history beginning
with first manned flights and continuing through
World War 1.

2211

Air Power History II. Lab 1. Development and
growth of aerospace power from the period
following World War Il through the Vietnam con-
flict; concepts of peaceful deployment of US
air power.

3103

Air Force Leadership Studies I. Lab 2. The
study of the fundamental leadership, manage-
ment, and communication skills required of an
Air Force junior officer. Basic managerial pro-
cesses, management of forces in changing
environments, organizational power, politics and
managerial strategy and tactics.

3203

Air Force Leadership Studies Il. Lab 1. The
application of leadership, management, and
communication skills required of an Air Force
junior officer. The individual as a leader in the
Air Force environment, individual motivational
and behavioral processes, group dynamics,
leader and management ethics, counseling and
evaluating are discussed.

3504

Field Training Encampment Program. Prereqg-
uisite: consent of professor of aerospace stud-
ies. Practical training on an Air Force base.
Junior officer training, familiarization training in
most functional aspects of a typical Air Force
base. Includes career orientation, small arms
firing, flight orientation rides, and survival train-
ing.

4103

(S)National Security Affairs I. Lab 2. The for-
mulation, organization and context of national
security; civil-military interaction and the evolu-
tion of strategy. Review of the military profes-
sion and officership.

4203

(S)National Security Affairs Il. Lab 1. Strategy
and management of conflict; implementation of
national security and regional world issues.
Review of societal issues in the military profes-
sion and the military justice system.

4402

Summer Professional Development Training
Program. Prerequisite: consent of professor of
aerospace studies. Students spend from two
to three weeks on an Air Force base working in
their intended specialty under supervision of
experienced officer. Leadership and manage-
ment principles applied to day-to-day
experiences.

4554

Introductory Flight Training Program. Pre-
requisite: consent of professor of aerospace
studies. Academic and flying phase. Flight char-
acteristics, meteorology, navigation, FAA regu-
lations and radio procedures.

Agricultural
Communications (AGCM)

2103

Communications in Agriculture. Lab 2. Pre-
requisite: ENGL 1113. Fundamentals of agri-
cultural newswriting and other communication
methods. Careers in and the role of the media
in agriculture and related fields.

3103

Communicating Agriculture to the Public.
Lab 2. Prerequisite: junior standing in the Col-
lege of Agricultural Sciences and Natural Re-
sources or consent of the instructor. Under-
standing and application of writing principles
and communications theory as related to pub-
lic issues in agriculture and the environment.
Practice in writing for a variety of media and
preparation of other communications as part of
a communications campaign strategy.

3213

Layout and Design for Agricultural Publica-
tions. Lab 4. Prerequisite: 2103. Fundamentals
of layout and design as applied to agricultural
publications, such as brochures, newsletters
and fliers. Practical application of design prin-
ciples, typography, desktop-publishing soft-
ware, and printing practices. Opportunity for
service-learning experiences.

3223

Web Design for Agricultural Organizations.
Lab 4. Prerequisite: 2103. Development of World
Wide Web sites for agricultural organizations.
Practical application of theory and skills re-
lated to visual design, computer software, writ-
ing, editing, and project management. Oppor-
tunities for service-learning experiences.

4203*

(S)National Security Affairs Il. Lab 1. Prereg-
uisite: junior standing. Professional prepara-
tion and development for careers in agricul-
tural communications. Skills, resume and
portfolios, presentations, networking and job
interviews. Requirements and procedures for
completing required supervised internship re-
lated to academic major.

4300

Internships in Agricultural Communications.
1-6 credits, maximum 6. Prerequisites: con-
sent of internship coordinator and adviser. Su-
pervised work experience with approved em-
ployers in agricultural communications including
agricultural publications, radio stations, televi-
sion stations, public relations offices, advertis-
ing firms, government offices, and other re-
lated opportunities. Presentation required
following the internship.

4413

Agricultural Communications Product Devel-
opment. Lab 4. Prerequisites: JB 2393; senior
standing and consent of instructor. The devel-
opment of agricultural communications projects
with focus in either broadcast or print media.
Practical application of writing, editing and de-
sign skills as well as software applications.

4990

Problems in Agricultural Communications. 1-
6 credits, maximum 6. Prerequisite: consent of
instructor. Small group and individual study
and researchin problems relating to communi-
cations within the agricultural sector and from
the agricultural sector to other constituencies.

Agricultural Economics
(AGEC)

1114

(S)Introduction to Agricultural Economics.
Prerequisite: MATH 1483 or 1513. Economic
theory of production, marketing and consump-
tion of agricultural products. The role and struc-
ture of agriculture in the American economy.
Policies to achieve efficiency and welfare goals
in agriculture. No general education credit for
students also taking ECON 1113 or ECON 2103.

3010

Internship in Agricultural Economics. 1-6
credits, maximum 6. Prerequisite: approval of
internship committee and adviser. Supervised
work experience with approved public and pri-
vate employers in agricultural economics in-
cluding banks, farm credit services, agricul-
ture chemical firms, Soil Conservation Service,
congressional offices and other opportunities.
Credit will not substitute for required courses.
Graded on pass-fail basis.

3101

Professional Career Development. Prerequi-
sites: junior standing and agricultural econom-
ics or agribusiness major status. Overview of
the various areas of specialization within agri-
cultural economics and agribusiness and their
associated career opportunities and obliga-
tions. Development and improvement of writ-
ten communication, oral communication, and
leadership skills.

3213

(A)Quantitative Methods in Agricultural Eco-
nomics. Lab 2. Prerequisites: 1114, STAT 2023
or equivalent, and MSIS 2103, AG 2112 or
equivalent. Indices, graphics, budgeting, dis-
counting, basic statistical measures, use of
microcomputers, and price analysis. Basic
background methods for some courses involv-
ing analysis.

3323

Agricultural Product Marketing and Sales.
Prerequisites: 1114, ENGL 1113, SPCH 2713.
Fundamentals of agricultural marketing man-
agement and planning applied to specific agri-
cultural product (input and output) marketing
problems. Institutional differences between agri-
cultural and non-agricultural marketing envi-
ronments. The role of the individual sales rep-
resentative in a marketing and sales organiza-
tion. Written and oral presentations of market-
ing and sales information required of all stu-
dents.
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3333*

(S)Agricultural Marketing and Price Analysis.
Prerequisite: 3323. Supply, demand and price
determination within the institutional environ-
ment of agricultural commodity markets. The
roles provided by government intervention, mar-
keting agreements, and cooperatives in agri-
cultural markets. Trends, cycles, and seasonal
patterns associated with agricultural markets
and institutional arrangements. Graphical and
statistical analysis of commodity market data.
Fundamentals of futures markets applied to
agriculture.

3403

Agricultural Business Records and Analysis.
Lab 2. Prerequisites: 3413 and ACCTG 2103.
Financial accounts, production and statistical
records and their practical application to the
successful management of the farm or ranch
and other agricultural businesses.

3423

Farm and Agribusiness Management. Prereqg-
uisites: 1114, ACCT 2103. Fundamentals of
managerial functions as applied to agricultural
firms. Organization and management of hu-
man, financial, and physical assets for the prof-
itable operation of an agricultural business. An
introduction to business planning, enterprise
budgeting, financial statements, and record
keeping.

3463*

Agricultural Cooperatives. Prerequisites: 3323,
3423. An evaluation of the fundamental prin-
ciples, objectives, structure, finance, and man-
agement associated with the cooperative or-
ganization. An analysis of the cooperative
business organization within the modern
economy: history, legislation, and evolution. An
examination of careers related to cooperatives.
3503*

(S)Natural Resource Economics. Prerequisite:
1114 or ECON 21083. Framework for analyzing
natural resource management decisions. Ap-
plications of microeconomic theory to the man-
agement of soil, water and other resources,
with special emphasis on the institutions hav-
ing an impact on management opportunities.
Supply of and demand for natural resources,
resource allocation over time, rights of owner-
ship, and public issues of taxation, police power
and eminent domain.

3603*

Agricultural Finance. Prerequisite: 3423. Farm
financial management; preparation and analy-
sis of net worth, cash flow and income state-
ments, including microcomputer applications;
financial intermediaries; serving agriculture; pro-
cedures for evaluating investments; alternative
means of acquiring control of farm resources.

3703

Issues in Agricultural Policy. Prerequisite: 1114.
Emerging issues related to agricultural policy
in the United States.

3990

Special Problems in Agricultural Economics.
1-3 credits, maximum 3. Directed study of se-
lected agricultural economics topics.

4101

Agricultural Economics Seminar. Prerequisites:
senior standing and agricultural economics or
agribusiness major status. Contemporary prob-
lems in agricultural economics.

4213*

Quantitative Price Analysis. Prerequisites:
3213, 3333, MATH 2103, and ECON 3023 or
3113. Quantitative analysis of agricultural sup-
ply and demand in situations involving risk and
uncertainty within the institutional setting of ag-
ricultural markets. Use of spreadsheets to per-
form regression analysis and simulation of po-
tential market outcomes. Analysis of specific
agricultural market cases with written and oral
presentation of the results.
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4423*

Advanced Agribusiness Management. Pre-
requisites: 3213, 3333, 3603, MATH 2103, and
ECON 3023 or 3113. Application of modern
decision theory in the uncertain environment
that the agricultural business operates. Plan-
ning, organizing, implementing, coordinating,
and controlling problems associated with es-
tablishing an agricultural business, achieving
firm growth, and operating the firm through
time. Use of spreadsheets to perform produc-
tion planning and analysis related to agricul-
tural business operation with linear program-
ming, simulations and other tools. Analysis of
the interaction of resources, prices and pro-
duction alternatives.

*

Commodity Futures Markets. Prerequisite:
3333. The nature of commodity futures markets
and the mechanics of trading. Fundamentals
and technical aspects of commodity prices.
Basis and basis trading. Hedging and hedging
strategies. Regulating commodity trading. Tax
aspects. Appreciation of principles via com-
puter game.

4343*

International Agricultural Markets, Trade and
Development. Prerequisite: 3333. International
trade of agricultural products with emphasis
on theory of trade and monetary flows, national
trade policies and world market structures for
agricultural products. Impacts of trade on the
domestic agricultural sector and the role of
trade in agricultural economics.

4403*

Advanced Farm and Ranch Management. Pre-
requisites: 3213, 3333, 3603, MATH 2103, and
ECON 3023 or 3113. The development of prob-
lem solving and risk management skills needed
on the modern farm or ranch. Use of spread-
sheets to perform production planning and
analysis of farm and ranch problems with lin-
ear programming, simulations, and other tools.
Analysis of the acquisition of resources and
the use of information systems in managing the
individual farm or ranch business.

4413*

Agricultural Law. Prerequisite: 1114. Survey of
law with emphasis on agricultural problems
and applications. Contract law, tort law, prop-
erty law, real estate transactions, oil and gas
leases, business organization, estate planning
and credit.

4503*

Environmental Economics and Resource
Development. Prerequisite: 3503 or ECON 3113
or consent of instructor. Economic, social and
political factors relating to conservation, natu-
ral resource development and environmental
quality. Valuation of priced and non-priced natu-
ral and environmental resources. Analysis of
environmental and natural resource policy and
the role of public and private agencies in con-
servation and development.

4513*

Farm Appraisal. Lab 2. Prerequisite: 3423. Es-
timating the market value of agricultural real
estate using the three approaches to value.
Determining the feasibility and profitability of
land purchases.

4703*

(S)American Agricultural Policies. Prerequi-
sites: 3213, 3333, MATH 2103, and ECON 3023
or 3113. Economic characteristics and prob-
lems of agriculture; evolution and significance
of programs and policies.

4723*

(S)Rural Economic Development. Prerequi-
site: 1114. Concepts and theories of regional
and community economics, including input-out-
put, economic base, simulation, budget loca-
tion, and routing. Oklahoma applications.

4803

International Agricultural Economics Tour.
Prerequisite: Consent of Instructor. A two-three
week international travel component. Provides
an integrated approach to the cultural, agricul-
tural, historical, technological, political, eco-
nomic, and religious backgrounds of the re-
gion. Comparison of the agricultural business
environment of the region to that of the U.S.
4990*

Problems of Agricultural Economics. 1-6 cred-
its, maximum 6. Open to students with consent
of instructor only. Research on special prob-
lems in agricultural economics.

5000*

Thesis or Report in Agricultural Economics.
1-6 credits, maximum 6. For students working
for a M.S. degree in agricultural economics.
Independent research and thesis under the
direction and supervision of a major professor.

5010*

Professional Experience in Agricultural Eco-
nomics. 1-6 credits, maximum 6. Prerequisites:
approval of internship committee and adviser.
Supervised professional experience with ap-
proved public and private employers in agri-
cultural economics including banks, produc-
tion credit associations, federal land banks,
soil conservation service, and other agricul-
tural related firms. Credit will not substitute for
required courses. Designed for Master of
Agriculture program.

5101*

Research Methodology. Prerequisites: selec-
tion of a thesis adviser and a thesis topic.
Using the scientific method to solve problems
in agricultural economics. Written ten-page the-
sis proposal.

5103*

Mathematical Economics. Prerequisites:
differential calculus and ECON 3113. Math-
ematical tools necessary for formulation and
application of economic theory and economic
models.

5113*

Applications of Mathematical Programming.
The application of concepts and principles of
existing linear and nonlinear programming tech-
niques to agricultural problems.

5203*

Advanced Agricultural Prices. Prerequisite:
5103, STAT 4043. Demand and price struc-
tures, price discovery, time series and agricul-
tural price research methods.

5213*

Econometric Methods. Prerequisites: 5103 and
ECON 4213 or STAT 4043. Application of econo-
metric techniques to agricultural economic
problems, theory and estimation of structural
economic parameters.

5303*

Agricultural Market Policy and Organization.
Marketing firm decisions; structure, conduct
and performance of agricultural industries; in-
terregional trade theory; and government poli-
cies that influence decisions.

5403*

Production Economics. Prerequisite: 5103.
Analysis of micro static production economics
problems; factor-product, factor-factor and
product-product relationships; functional forms
for technical unit and aggregate production
functions; maximizing and minimizing choice
rules; firm cost structure; scale relationships.



5503*

Economics of Natural and Environmental Re-
source Policy. Prerequisites: 4503 or ECON
3313 and MATH 2103. Economics of long term
resource use with particular emphasis on agri-
cultural and forestry problems. Methods for
estimation of nonmarket prices. Cost benefit
analysis of long term natural resource use and
environmental policy. Elementary computer
simulation of long term resource use and envi-
ronmental policy.

5603*

Advanced Agricultural Finance. Prerequisite:
3603. Financial structure of agriculture, firm
financial planning and management, financial
intermediation in agriculture and agricultural
finance in developing countries.

5703*

Economics of Agriculture and Food Policy.
Prerequisites: 4703 and 5103. Application of
welfare criteria and economic analysis to agri-
cultural, food and rural development problems
and policies.

5713*

Rural Regional Analysis. Prerequisite: 5103.
Concepts of market and nonmarket based ru-
ral welfare; theories of regional growth as ap-
plied to rural areas; methods of regional analy-
sis including computable general equilibrium;
analysis of policies and programs for improv-
ing welfare of rural population groups.

5723*

Rural Development Planning. Economics of
market based planning for developing and de-
veloped countries; methods of incentive plan-
ning with emphasis on agricultural and rural
project analysis; methods of agricultural and
rural sector incentive planning with emphasis
on general equilibrium results.

5733*

International Agricultural Policy and Develop-
ment. Review and evaluation of agricultural
trade and development policies emphasizing
developing countries. Objectives, constraints
and instruments of national food and agricul-
tural trade policy in an interdependent world.
Efficiency, stability, distribution, equity and mar-
ket structure in commodity trade.

5990*

Advanced Studies. 1-6 credits, maximum 6.
Open to graduate students with consent of
instructor only. Investigation in designated ar-
eas of agricultural economics.

6000*

Research Problems. 1-15 credits, maximum
24. Open to students pursuing graduate study
in agricultural economics beyond the require-
ments for a master's degree. Independent re-
search and thesis under the direction and su-
pervision of a major professor.

6102*

Teaching Practicum in Agricultural Econom-
ics. Lab 4. Prerequisites: two semesters of
graduate study in agricultural economics. Phi-
losophies of resident and nonresident teach-
ing, general tasks performed, review, evalua-
tion and lecture organization, preparation and
presentation.

6103*

Advanced Applications of Mathematical Pro-
gramming. Prerequisites: 5103, 5113. General
presentation of nonlinear optimization theory
and methods followed by applications of non-
linear programming. Use of GAMS/MINOS op-
timization software package.

6113*

Systems Analysis for Agriculture. Prerequi-
sites: 5103, STAT 4043, knowledge of BASIC
or FORTRAN. Methodology of systems model-
ing developed. Problem definition, design of
abstract models and the simulation of dynamic
agricultural systems with time delays, storage,
feedback and stochastic variation. Theory and
application of modeling with differential equa-
tions and optimal control procedures.

6213*

Advanced Econometrics. Prerequisites: 5213
or ECON 5243; STAT 4203 and 4213 recom-
mended. Using advanced econometric tech-
niques in applied research. Linear and nonlin-
ear hypothesis testing, non-nested hypothesis
tests, Monte Carlo hypothesis testing, stochas-
tic simulation, ARIMA models, and multivariate
time series modeling. Extensive use of SAS
and SHAZAM statistical software packages.

6300*

Agricultural Marketing Seminar. 1-6
credits,maximum 6. Prerequisite: consent of
instructor. Current developments in theory, tech-
niques for evaluating marketing behavior, mar-
ket legislation and market development.

6303*

Advanced Agricultural Marketing. Prerequi-
site: 5303. Marketing theory, market structure
and performance, governmental regulation and
policy, and bargaining in agricultural markets.
6400*

Seminar in Farm Management and Produc-
tion Economics. 1-6 credits, maximum 6. Pre-
requisite: 5403 or consent of instructor. Scien-
tific research methodology applied to problems
of resource efficiency.

6403*

Advanced Production Economics. Prerequi-
site: 5403. Micro dynamic production economic
problems under risky conditions; recent devel-
opments in agricultural risk management, mea-
suring utility, stochastic efficiency and deci-
sion theory; potential application of inventory,
replacement, simulation, game theoretic, Baye-
sian and nonlinear programming models in pro-
duction economics research.

*

Agricultural Policy and Rural Resource Devel-
opment Seminar. 1-2 credits, maximum 2. Fron-
tier issues in agricultural policy, natural re-
sources and rural development.

Agricultural Education
(AGED)

2303

Personal Leadership Skills in Agriculture.
Self-awareness and understanding of behavior
preferences. Recognition and development of
opportunities for self-improvement. Personal
values and use of those values to guide goals
and decisions. Effective uses of interpersonal
skills to improve quality of relationships and
service to others. Awareness of and the ability
to present information about issues related to
agriculture. Improvement of personal effective-
ness.

3101

Laboratory and Clinical Experiences in Agri-
cultural Education. Preprofessional clinical ex-
periences in agricultural education career ar-
eas. Requirements for admission to teacher
education, student teaching and internships.
Planning courses and experiences to enhance
technical skills.

3103

Foundations and Philosophies of Teaching
Agricultural Education. Lab 2. Prerequisite: 21
semester credit hours of agriculture with a 2.50
GPA. Roles and responsibilities of the agricul-
tural education teacher; types of program of-
ferings; steps of the teaching-learning process;
place of agricultural education in relation to
other educational programs in school systems.

3203*

Planning the Community Program in Agricul-
tural Education. Lab 2. Prerequisite: 3103. De-
termining resources and trends of local com-
munities with respect to agricultural production
and agribusiness. Emphasis on agricultural edu-
cation program policies, FFA chapter advise-
ment, planning and managing the instructional
program, identification and completion of
records and reports required of a teacher of
agricultural education in Oklahoma.

3

Leadership Skills for Agricultural Organiza-
tions. Identification of styles and roles of lead-
ership; development of leadership techniques
and skills required in working with organiza-
tions and youth groups; dynamics of group
action, methods of resolving conflict, of com-
municating, of guiding, and of evaluating; ethi-
cal considerations for leaders.

3403

Agricultural Agencies and Information Trans-
fer. Prerequisites: junior standing or consent of
adviser. Enabling legislation having an impact
on federal and state agricultural agencies; cor-
porate agricultural groups, cooperatives, fed-
eral, state and private agricultural research
entities/organizations and farm organizations.
Scope of U.S. and Oklahoma agriculture. Sys-
tems providing technical information, financ-
ing, markets and distribution of agricultural and
food products. Theory involving the dynamics
of change, diffusion of innovations and medi-
ums of communication.

4103*

Methods and Skills of Teaching and Manage-
ment in Agricultural Education. Lab 2. Prereqg-
uisites: 3203, junior standing in the College of
Agriculture, full admission to the University
Teacher Education program and concurrent
enrollment in 4200. Facets of the teaching-
learning process including teaching methods,
basic teaching skills, proper classroom man-
agement techniques and motivational tech-
niques and ideas. Preparation for student teach-
ing which is to be completed during the same
semester.

4113

Laboratory Instruction in Agricultural Edu-
cation. Prerequisites: 3103, 3203; concurrent
enrollmentin 4103 and 4200. Methods of teach-
ing agricultural education in a laboratory set-
ting. A study of laboratory safety instruction,
methods of teaching, and application of tech-
nical agricultural skills to the secondary pro-
gram.

4200

Student Teaching in Agricultural Education.
10 credits. Lab 30. Prerequisites: 3203, junior
standing in the College of Agriculture, full ad-
mission to the University Teacher Education
program and concurrent enrollment in 4103.
Full-time directed experience in an approved
agricultural education department. Applications
of methods and skills in agricultural education
as related to selecting, adapting, utilizing, evalu-
ating curriculum materials and experiences to
meet educational goals and facilitate learning
for individual students. Roles, responsibilities,
interactions, of school personnel and parents.
Study of professional education groups and
organization and operation of school systems.
Graded on a pass-fail basis.
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4203*

Professional Development in Agriculture. Pre-
requisite: junior standing. Preparation of pro-
fessionals in agricultural business and industry
and related areas who have career goals di-
rected toward service, leadership, manage-
ment, communications, production, process-
ing, marketing and education outside the public
school setting. Development of professional-
ism through relationship building, networking,
interviews, community involvement, business
correspondence, websites and the resume.

4300

Agricultural Education Internship. 3-6 credits,
maximum 6. Prerequisites: professional course
sequence and consent of adviser/internship
coordinator. Supervised full-time internships in
approved county extension offices, agribus-
inesses or government agencies, for students
preparing career paths in agricultural educa-
tion. Not intended for teacher certification. Maxi-
mum credit requires a 12-week internship in
addition to a report and final seminar.

4713*

(DInternational Programs in Agricultural Edu-
cation and Extension. World hunger and its
root causes. The function of international agen-
cies, organizations, foundation and churches
in improving the quality of life for people of the
developing nations. Roles of agricultural edu-
cation and extension at all levels for enhancing
the effectiveness of indigenous programs of
rural development and adult education.

4990*

Seminar and Problems in Agricultural Educa-
tion. 1-3 credits, maximum 6. Small group and/
or individual study and research in problems
relating to programs of occupational education
in agriculture.

5000*

Research and Seminar. 1-6 credits, maximum
6. Independent research and thesis under the
direction and supervision of a major professor.

5100*

Organizing Curriculum and Programs of Agri-
cultural Education. 1-3 credits, maximum 6.
Studies of student and community agricultural
needs as bases for localizing, personalizing
and utilizing a basic core curriculum and other
components essential to effective local agri-
cultural education programs.

5123*

Adult Programs in Agricultural and Extension
Education. Determining adult needs, priorities,
participation in educational activities and adop-
tion of new ideas and practices. Designing,
organizing, conducting, and evaluating adult
education programs in agricultural and exten-
sion education.

5500*

Directing Programs of Supervised Experience.
1-3 credits, maximum 6. Prerequisite: consent
of instructor. Determining the supervised train-
ing needs and opportunities of individual stu-
dents. Planning for supervision of agricultural
education training programs and 4-H club
projects. Analysis of training opportunities in
production agriculture, agricultural businesses
and individual career development.

5752*

Leadership in Agriculture. Lab 2. Concepts,
principles and philosophies of leadership ap-
plied to agricultural contexts. Importance of
traits, perceptions and behaviors to success of
agricultural professionals in leadership roles.
Dimensions and style of leadership for varying
situations.
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5823*

Advanced Methods of Teaching Agriculture.
Advanced concepts and methods relevant for
both formal and informal presentations. Effects
methods may have on individuals involved in
the learning experience. Demonstrations of pro-
ficiency in use of various advanced method-
ologies, technologies and concepts.

5863*

Methods of Technological Change. Processes
by which professional change agents influence
the introduction, adoption, and diffusion of tech-
nological change. Applicable to persons who
work closely with people in formal and non-
formal educational settings.

5900*

Graduate Internship in Agriculture. 1-6 cred-
its, maximum 6. Prerequisite: admission to Mas-
ter of Agriculture program; consent of gradu-
ate coordinator. Supervised internship in
agricutural education, government agency, in-
dustry, Cooperative Extension, or not-for-profit
organizations.

5940*

Styles of Leadership for Agricultural Educa-
tion. 1-3 credits, maximum 8. Study of what
leadership is and how current leadership styles
have an impact on the success of present day
agricultural organizations. Utilization of exten-
sive bank of videotapes of current leaders as
reference base for study.

5983*

Research Methods in Agricultural Education.
Prerequisite: graduate standing. Research
methods presented in support of decision mak-
ing in a scientifically literate world. Literature,
logic and research methodologies for quantita-
tive and qualitative paradigms. Studies in the
social sciences. Preparation of a proposal for
their thesis, dissertation, or creative compo-
nent.

5990*

Problems in Agricultural and Extension Edu-
cation. 1-3 credits, maximum 8. Securing and
analyzing data related to special problems or
investigation in designated areas of agricul-
tural education.

6000*

Research in Agricultural Education. 1-16 cred-
its, maximum 16. Prerequisite: approval of ma-
jor adviser. Open to students pursuing gradu-
ate study beyond the requirements for a
master's degree. Independent research and
thesis under the direction and supervision of a
major professor.

6100*

Developments in Agriculture and Extension
Education. 1-3 credits, maximum 6. Develop-
ing trends in agricultural and extension educa-
tion. Pending and anticipated organizational
and structural changes and changing empha-
ses in goals and objectives. Functional rela-
tionships with other agencies.

6103*

History and Philosophical Foundations of Ag-
ricultural and Extension Education. Prerequi-
site: graduate standing. History and philosophi-
cal foundations of agricultural and extension
education. Philosophy and its role in life, rise of
education in America, philosophical founda-
tions of education in America, legislation hav-
ing an impact on agricultural and extension
education, education in agriculture, and cur-
rent issues in agricultural extension education.

6120*

Teaching Agriculture in Higher Education. 1-3
credits, maximum 6. The teaching-learning ma-
trix functioning in both undergraduate and ad-
vanced study in the field of agricul- ture. Dis-
criminate review and assessment of recently
developed instructional methods and trends.

6200*

County Extension Program Development. 1-3
credits, maximum 6. A systematic study and
use of methods of developing county exten-
sion programs, giving attention to sources of
essential basic information, determination of
problems and needs of people, functions of lay
people and the various groups of extension
workers. Uses of committees, step-by-step pro-
cedures, coordinated county and state plans
and characteristics of effective programs.

6223*

Program Evaluation in Agriculture and Exten-
sion. Prerequisite: graduate standing. Program
evaluation theory and methodology (quantita-
tive and qualitative) presented through a ser-
vice learning framework. Problem-based ap-
proach having students submit a proposal that
addresses an evaluation need presented by a
community-based program.

Agriculture (AG)

1011

Orientation. Required of all freshman in the
College of Agricultural Sciences and Natural
Resources. Methods of study, advisement sys-
tem, organization of curriculum and discussion
of requirements and career opportunities in
various fields of agriculture. Graded on pass-
fail basis.

2003

(N)Agriculture and the Environment. A study
of agricultural ecosystems for the non-agricul-
ture major. Discussion of contemporary issues
related to agriculture and the environment in-
cluding conservation of natural resources, wa-
ter quality, use of fertilizer and chemicals, in-
tensive animal production, animal well-being,
land utilization, and use of genetically engi-
neered plants and animals.

2112

Microcomputer Techniques in Agriculture. Lab
2. Operation and capabilities of microcomput-
ers in agricultural applications. Simple program-
ming, data analysis, graphical display, spread
sheets, word processing.

3010

Internships in Agriculture. 1-3 credits, maxi-
mum 12. Supervised internships with business,
industry or governmental agencies including
cooperating veterinarians. Graded on pass-fail
basis.

3080
International Experience. 1-18 credits, maxi-
mum 36. Prerequisite: consent of the associate
dean of the college. Participation in a formal or
informal educational experience outside of the
USA.

3090

Study Abroad. 1-18 credits, maximum 36. Pre-
requisites: consent of the Study Abroad office
and associate dean of the college. Participa-
tion in an OSU reciprocal exchange program.

4010

Honors Seminar. 1-6 credits, maximum 6. Role
of agriculture in society and adjustments to
change in the economy.

American Studies (AMST)

3223

(H)Theory and Method of American Studies.
Introduction to assumptions, methods, and
theory of cultural analysis in American studies
scholarship.

3950

Special Topics in American Studies. 3 credits,
maximum 6. Particular topics (popular culture,
regionalism, myth, subcultures, race, ethnicity)
to illustrate the use of interdisciplinary methods
in American studies.



4973

(H)Senior Seminar in American Studies. Writ-
ing of senior thesis based on original research
and its analysis and evaluation or completion
of independent project based on practical com-
munity experience.

Animal Science (ANSI)

1124

Introduction to the Animal Sciences. Lab 2.
Species adaptability, product standards and
requirements, areas and types of production,
processing and distribution of products, in-
cludes meat animals, dairy and poultry.

1133

Fundamentals of Food Science. Food industry
from producer to consumer and the current
U.S. and world food situations.

1223

Exploring the Science of Animal Agriculture.
Lab 2. An introductory course describing the
principles, methods, applications and value of
biological research with farm animals. Course
also offered for honors credit.

2112

Live Animal Evaluation. Lab 4. Prerequisite:
1124, Using tools for selection including per-
formance records, pedigree information and
visual appraisal, in the evaluation of cattle,
swine, sheep, horses and poultry.

2123

Livestock Feeding. Lab 2. Nutrients and their
functions, nutrient requirements of the various
classes of livestock; composition and classifi-
cation of feed stuffs and ration formulation. Not
required of animal science majors.

2253

Meat Animal and Carcass Evaluation. Lab 2.
Prerequisite: 1124, Evaluation of carcasses and
wholesale cuts of beef, pork and lamb. Factors
influencing grades, yields and values in cattle,
swine and sheep.

3012

Beef Production. Lab 2. Prerequisites: 1124
and 2123. Modern production and manage-
ment practices for beef cattle operations. No
credit for animal science students with credit in
4612, 4621, 4631 or 4641.

3021

Sheep Production. Lab 2. Prerequisites: 1124
and 2123. Modern production and manage-
ment practices for sheep operations. No credit
for animal science students with creditin 4542.

3031

Swine Production. Lab 2. Prerequisites: 1124
and 2123. Modern production and manage-
ment practices for swine operations. No credit
for animal science students with credit in 4643.

3033

Meat Technology. Lab 3. The basic character-
istics of meat and meat products as they relate
to quality. Product identification, economy, nu-
tritive value, preservation and utilization. No
credit for students with credit in ANSI 2253 or
3333.

3101

Undergraduate Seminar. Prerequisites: 60
credit hours and animal science major status.
An in-depth consideration of the various areas
of specialization in the field of animal science
and their associated career opportunities and
obligations.

3113

Quality Control. Lab 2. Prerequisites: organic
chemistry and MICRO 2124 or equivalent. Ap-
plication of the principles of quality control in
food processing operations to maintain the de-
sired level of quality.

3154*

Food Microbiology. Lab 2. Prerequisites: Ml-
CRO 2124 and organic chemistry. Relationship
of microorganisms to food manufacture and
preservation, to food spoilage and microbial
food poisoning and to various aspects of pri-
mary food production. Same course as MICRO
3154,

3182

Meat Grading and Selection. Lab 4. Prerequi-
site: 2253. Classifying and grading carcasses
and wholesale cuts of beef, pork and lamb;
factors influencing quality and value.

3210

Animal and Product Evaluation. 1-2 credits,
maximum 4. Prerequisite: consent of instruc-
tor. Advanced instruction in evaluating slaugh-
ter and breeding animals, and grading and
evaluating meat, poultry and dairy products.

3242

Advanced Live Animal Evaluation. Lab 4. Pre-
requisite: 2112. Visual and objective appraisal
of beef cattle, sheep, swine and horses.

3301

Food Sanitation Laboratory. Lab 2. Prerequi-
sites: 3302 or concurrent enroliment, and MI-
CRO 2124. Exercises to illustrate qualitative or
quantitative methods for monitoring foods, food
ingredients or processing procedures and
equipment for proper attainment of sanitation.

3302

Food Sanitation. Prerequisite: organic chem-
istry. Principles of sanitation in food process-
ing, distribution, preparation and service. Em-
phasis on control of food spoilage and
food-borne illnesses.

3333*

Meat Science. Lab 3. Prerequisites: 2253, CHEM
1215 or equivalent. Anatomical and basic
chemical and physical characteristics of meat
animals studied. The application of scientific
principles to the processing and economical
utilization of meat animals, as well as in the
manufacture of meat products, emphasized in
the laboratory.

3373

Food Chemistry. Lab 2. Prerequisite: 3543 or
organic chemistry. Basic composition, struc-
ture and properties of foods and the chemical
changes or interactions that occur during pro-
cessing and handling.

3422

Horse Management and Production. Nutrition,
feeding, reproduction and physical condition-
ing of horses. Current management concepts
as they apply to the health and well being of
horses.

3423*

(N) Animal Genetics. Prerequisite: introduc-
tory biology. The basic principles of heredity
including: kinds of gene action, random segre-
gation, independent assortment, physical and
chemical basis of heredity, mutations, sex-link-
age, chromosome mapping, multiple alleles and
chromosomal abnormalities. Also a brief intro-
duction to quantitative inheritance and popula-
tion genetics.

3433*

Animal Breeding. Lab 2. Prerequisite: 3423.
The application of genetic principles to live-
stock improvement; study of the genetic basis
of selection and systems of mating; and the
development of breeding programs based on
principles of population genetics.

3443*

Animal Reproduction. Lab 2. Prerequisite: in-
troductory biology. Physiological processes of
reproduction in farm animals, gonadal func-
tion, endocrine relationships, fertility and fac-
tors affecting reproduction efficiency. Empha-
sis on principles of artificial insemination in the
laboratory.

3493*

Marketing and Utilization of Milk. Lab 2. Pre-
requisites: 1124 and AGEC 1114. Marketing
and utilization of milk, pricing, quality controls,
procurement, processing and utilization, prod-
uct distribution and factors affecting consump-
tion.

3523

Pet and Companion Animal Management. Cur-
rent concepts and management principles re-
lated to pet and companion animal species
and their roles in society. Discussion of the
human-animal bond, service animals, kennel
and cattery management, anatomy, internal and
external parasites, toxins, restraint and han-
dling, training, reproduction, nutrition, genet-
ics and breeding.

3543

(N) Principles of Animal Nutrition. Prerequi-
site: CHEM 1215 or equivalent. Basic principles
of animal nutrition including digestion, absorp-
tion and metabolism of the various food nutri-
ents; characteristics of the nutrients; measure
of body needs; ration formulation.

3603*

Processing Dairy Foods. Lab 3. Prerequisites:
MICRO 2124 and organic chemistry. Theory
and practice in formulation and processing:
butter and margarine, cottage cheese, blue
and processed cheeses; evaporated and
sweetened condensed milk; ice cream; ice milk
and other frozen desserts.

3612*

Rangeland and Pasture Utilization. Lab 2. Pre-
requisite: AGRON 3213 or 3913. Integration of
livestock production with rangeland and pas-
ture management practices.

3653*

Applied Animal Nutrition. Lab 2. Prerequisite:
3543. Composition, characteristics and nutri-
tive value of feeds and ration additives; quali-
tative and quantitative nutrient requirements of
each of the classes of livestock; formulation of
rations for each of the classes of livestock.

3753

Basic Nutrition for Pets. Nutrients, nutrient re-
quirements, feeding practices, food sources
and diet management for pets and companion
animals as well as exotic animals and birds.

3763*

Analysis of Food Products. Lab 2. Prerequi-
site: organic chemistry. Application of quanti-
tative chemical and physical methods of analy-
sis to the examination of foods.

3903

(I)Agricultural Animals of the World. The pro-
duction and utilization of agricultural animals
by human societies.

4023

Poultry Science. Lab 2. Prerequisites: 1124,
and 2123 or 3543. The relationship of the bio-
logical concepts and functions of poultry to
management practices, incubation procedures,
and economic factors utilized by poultrymen in
the commercial production of table and hatch-
ing eggs, broilers, turkeys and other poultry
meat.

4333*

Processed Meat. Lab 3. Prerequisite: 3033 or
3333. Meat and meat product composition.
Techniques in the molding and forming of meat;
sausage formulation; curing; quality control;
and cost analysis.

4423

Horse Science.Lab 2. Prerequisites: 3433, 3443
and 3653. Current concepts and production
principles related to the horse industry includ-
ing nutrition, reproduction, herd health, func-
tional anatomy and implications, social behav-
ior, and applying principles of psychology in
horse management and training.
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4543*

Dairy Cattle Science. Lab 2. Prerequisites: 3433,
3443 and 3653. Organization and managerial
efficiency in dairy farm businesses. Principles
related to current and future systems of milk
production, feeding and waste disposal and
other involved systems.

4553*

Sheep Science. Lab 2. Prerequisites: 3433,
3443 and 3653. Breeding, feeding, manage-
ment and marketing of commercial and pure-
bred sheep.

4613*

Cow-Calf and Purebred Beef Cattle Manage-
ment. Lab 2. Prerequisites: 3433, 3443, and
3653. Application of scientific knowledge, man-
agement principles and research advances to
modern commercial cow-calf and purebred
beef cattle production.

4632*

Stocker and Feedlot Cattle Management. Lab
2. Prerequisites: 3612, 3653. Application of sci-
entific knowledge, management principles and
research advances to modern stocker and feed-
lot cattle operations.

4643*

Swine Science. Lab 2. Prerequisites: 3433, 3443
and 3653. Application of genetic, physiologi-
cal, microbiological, nutritional and engineer-
ing principles to the efficient production of
swine.

4712

Livestock Sales Management. Lab 2. Prereg-
uisite: 3433. Advertising of purebred livestock;
performance data and breeding values in the
merchandising of purebred livestock; photog-
raphy and ad copy layout; conduct of an actual
livestock auction, including animal selection,
advertising, catalog and animal preparation,
clerking, receipt of payments, sales budgets
and transfer of registration papers.

4803*

Animal Growth and Performance. Prerequi-
site: an upper-division course in animal sci-
ence. Physiological and endocrine factors af-
fecting growth and performance of domestic
animals.

4843

Applications of Biotechnology in Animal Sci-
ence. Lab 3. Prerequisites: 3423 and BIOCH
3653. Training in current biotechniques used in
protein, hormone and molecular genetic re-
search in food and animal science. Theory and
applications of the various techniques.

4863

Capstone for Animal Agriculture. Lab 2. Pre-
requisite: senior standing. Examination of the
role of animal agriculture in society, the impor-
tance of research and current issues. Oral and
written reports.

4900

Special Problems. 1-6 credits, maximum 6.
Prerequisite: consent of instructor. A detailed
study of an assigned problem by a student
wishing additional information on a special topic.

4910*

Animal or Food Industry Internship. 3-12 cred-
its, maximum 12. Prerequisite: consent of in-
structor. Full-time internship at an approved
production, processing or agribusiness unit or
other agency serving animal agriculture. Maxi-
mum credit requires a six-month internship in
addition to a report and final examination.
Graded on a pass-fail basis.
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4973

Rangeland Resources Planning. Lab 3. Pre-
requisites: 3612 and AGRON 4954, Inventory
or ranch resources, survey and evaluation of
ranch practices, and economic analysis. De-
velopment of a comprehensive ranch manage-
ment plan. Managing rangeland and ranch re-
sources in a social context. Written and oral
reports. Field trips required. Same course as
AGRON 4973.

5000*

Research and Thesis. 1-6 credits, maximum 6.
Independent research planned, conducted and
reported in consultation with a major professor.

5010*

Special Problems. 1-3 credits, maximum 6.
Special problems in areas of animal science
other than those covered by the individual
graduate student as a part of his research and
thesis program.

5110*

Seminar. 1 credit, maximum 3. A critical review
and study of the literature; written and oral
reports and discussion on select subjects.

5113*

Basic Reproductive Physiology. Prerequisite:
ZOOL 3204. Female and male reproductive
processes, the influences of environmental fac-
tors upon these processes and the application
of reproductive physiology to animal produc-
tion.

5120*

Special Topics in Food Science. 1-4 credits,
maximum 4. Prerequisites: graduate standing
and/or consent of instructor. Advanced topics
and new developments in food science espe-
cially with reference to foods of animal origin.

5213*

Advances in Meat Science. Prerequisites:
BIOCH 4113 and ZOOL 3204 or equivalent.
Development of muscle and its transformation
to meat. Properties of meat and their influence
on water-binding, pigment formation, texture
and fiber characteristics.

5303*

Advanced Animal Breeding. Prerequisites:
3433 or equivalent and STAT 4013. Basic con-
cepts of population genetics as related to theo-
retical animal breeding including heritability,
genetic correlations, selection methods, in-
breeding and heterosis.

5733*

Advanced Ruminant Nutrition. Lab 2. Prereg-
uisite: 3653. Factors influencing nutrient re-
quirements of ruminants for maintenance,
growth, reproduction, and lactation, and their
implications with regard to husbandry prac-
tices and nutritional management of livestock;
application of current concepts of ruminant live-
stock nutrition; use of microcomputer programs
in diet evaluation and formulation, beef gain
simulation, and problem solving.

5742*

Rumenology. Prerequisite: 3653 or equivalent.
Physiology of development of the ruminant di-
gestive tract; the nature of, and factors control-
ling, digestion and absorption from the tract to
include the relative nature and roles of the
rumen bacteria and protozoa.

5751*

Rumenology Laboratory. Lab 3. Prerequisite:
5742 or concurrent enroliment. Demonstrations
and practice of basic techniques used in nutri-
tional and physiological research investigations
with the ruminant animal including cannulations,
passage measurements, microbiology and in
vitro rumen fermentation.

5763*

Advanced Nonruminant Nutrition. Prerequi-
site: BIOC 3653. An in-depth study of the di-
gestion, absorption and metabolism of nutri-
ents in nonruminant domesticated farm animals.
Unique metabolic characteristics of nonruminant
species contrasted with ruminant animals. Fun-
damentals of energetics as related to animal
performance.

5772*
Protein Nutrition. Prerequisite: BIOC 5753. Nu-
tritional, biochemical and clinical aspects of
protein metabolism as it relates to nutritional
status.

5782*

Vitamin and Mineral Nutrition. Prerequisite:
BIOC 5753. Development of the concept of
dietary essential minerals and vitamins. Indi-
vidual minerals and vitamins discussed for ani-
mal species from the standpoint of chemical
form, availability, requirements, biochemical
systems, deficiencies and excesses, and esti-
mation in foods and feed.

6000*

Research and Thesis. 1-10 credits, maximum
30. Prerequisite: M.S. degree. Open only to
students continuing beyond the level of the
M.S. degree. Independent research, planned,
conducted and reported in consultation with
and under the direction of a major professor.
6003*

Population Genetics. Prerequisites: 5303 or
equivalent and STAT 4023. Population concept
of genetics with emphasis on qualitatively in-
herited traits and statistical techniques utilized
in population genetics. Gene and genotypic
frequencies, estimation of genetic parameters
within a population and the forces which can
alter the magnitude of these genetic param-
eters and inbreeding.

6010*

Special Topics in Animal Breeding. 1-3 cred-
its. Prerequisite: consent of instructor. Advanced
topics and new developments in animal breed-
ing and population genetics.

6110*

Seminar. 1 credit, maximum 3. A critical analy-
sis of the objectives and methods of research
in the area of animal science. Review of the
literature, written and oral reports and discus-
sion on select topics.

Anthropology (ANTH)

2353

General Anthropology. Anthropology, empha-
sizing the study of human physical evolution
(physical anthropology) and cultural evolution
(archaeology).

3353*

(S)Cultural Anthropology. Introduction to cul-
ture, various subdisciplines of cultural anthro-
pology, anthropological concepts and capsule
ethnographies of assorted ethnic groups.

3823

(S)North American Indian Cultures. Pre-con-
tact and traditional subsistence patterns, so-
cial organization and ideology with emphasis
on specific groups in each culture area.

4123*

Archaeology of North America. Factors influ-
encing the initial peopling of North America,
the spread and diversification of hunting and
gathering economies, the rise of agricultural
systems and emergence of extensive and com-
plex political units.

4633*

(S)Racial and Cultural Minorities. Ethnic and
racial groups in contemporary pluralistic soci-
ety, including a cultural-historical perspective
on their origins, social relations, value systems
and goals.



4823*

Contemporary Native Americans. Cultural
adaptations of North American Indians within
both contemporary 'traditional' communities and
urban settings. Federal programs and current
problems as they relate to the adaptational
processes.

4883*

(S)Comparative Cultures. Compares envi-
ronments, economies, social and political or-
ganizations and other aspects of culture among
selected literate and preliterate societies.

4990*

Special Topics in Anthropology. 1-3 cred-
its, maximum 6. Prerequisite: consent of in-
structor. Directed readings or research on sig-
nificant topics in anthropology.

Applied Behavioral
Studies in Education

(ABSE)

5793*

Intellectual Assessment of Children and
Youth. Prerequisites: 5783 or consent of in-
structor; admission to the psychometry or school
psychology program, counseling psychology
program, or clinical psychology program. Inten-
sive study of the Wechsler Scales, the Stanford-
Binet and other selected tests of mental ability.
Emphasis and practice in administration, scor-
ing and interpretation. Issues related to report
writing and non-discriminator assessment.

6610*

Doctoral Internship in School Psychol-
ogy. 3-6 credits, maximum 6. Prerequisites: ad-
mission to school psychology doctoral program,
completion of all course work, completed readi-
ness for internship form, and approved by school
psychology faculty. Supervised experience of
doctoral school psychologists for final prepara-
tion to enter the profession of school psychol-

ogy.

Architecture (ARCH)

1111

Introduction to Architecture. Lab 2. An
introduction to the School of Architecture and
OSU resources and how to use them. Introduc-
tion to the professions of architecture and ar-
chitectural engineering and the issues facing
these professions in the next century. Intro-
duction to the educational processes and ob-
jectives required for becoming a professional
architect or architectural engineer.

1216

Architectural Design Studio I. Lab 16.
Architectural graphics and design fundamen-
tals.

2003

(H,l)Architecture and Society. Design, plan-
ning and building considered in their social and
aesthetic contexts.

2024

Statics and Strength of Materials. Lab 2.
Prerequisites: grade of "C" or better in PHYSC
1114 or PHYSC 2014 and MATH 2145. Result-
ants of force systems, static equilibrium of rigid
bodies and statics of structures. Shear and
bending moments, deformation and displace-
ments in deformable bodies.

2100

Architectural Studies. 2-4 credits, maximum
4. Lab 6-12. Beginning studies in graphics and
design in architecture.

2116

Architectural Design Studio Il. Lab 16.
Prerequisite: grade of "C" or better in 1216.
Problems in architectural design.

2216

Architectural Design Studio Ill. Lab 16.
Prerequisite: grade of "C" or better in 2116.
Problems in architectural design.

2263

Building Systems and Materials. Prerequi-
site: grade of "C" or better in 2116. Architec-
tural, structural, environmental control systems
and materials in architecture.

3073

(H)History and Theory of Greek and
Roman Architecture. Prerequisite: 2003. His-
tory and theory of the ancient greek and roman
periods of architecture.

3083

(H)History and Theory of Baroque Archi-
tecture. Prerequisite: 2003. History and theory
of renaissance architecture in the western world
particularly the later, baroque period.

3100

Special Topics in Architecture. 2-6 cred-
its, maximum 12. Subjects to be selected by
the faculty in architecture from advances in
state-of-the-art areas.

3116

Architectural Design Studio IV. Lab 16.
Prerequisites: grade of "C" or better in 2216 and
admission to third year. Problems in architec-
tural design.

3126
Structures: Steel, Timber and Concrete.
Lab 4. Prerequisite: grade of "C" or better in
ENSC 2143. Analysis and design of steel, tim-
ber and concrete structures used in architec-
ture.

3134

Environmental Control: Thermal Systems
and Life Safety. Lab 2. Prerequisite: MATH
1715 or MATH 1513. A survey of the funda-
mentals of thermal comfort, energy concerns
and mechanical systems for buildings as well
as the basic principles of life safety.

3143

Structures: Analysis I. Prerequisite: grade
of "C" or better in ENSC 2143. Structural theory
for applications in architecture.

3216

Architectural Design Studio V. Lab 16.
Prerequisite: grade of "C" or better in 3116.
Problems in architectural design.

3223
Structures: Timbers. Lab 2. Prerequisite:
grade of "C" or better in 3323. Analysis and
design of timber structures used in architec-
ture.

3224

Structures: Steel Il. Lab 2. Prerequisites:
grades of "C" or better in 3126 and 3143.
Design and analysis of multi-story steel frames,
trusses, arches and other architectural struc-
ture components.

3253

Computer Applications in Architecture |I.
Prerequisite: concurrent enrollment in ARCH
3216. Introduction to 2-D and 3-D AUTOCAD
and plotting and their application in the design
process.

3323

Structures: Steel |. Lab 2. Prerequisite: grade
of "C" or better in 2113. Analysis and design of
steel structures used in architecture.

3433*

Environmental Control: Acoustics and
Lighting. Prerequisite: MATH 1513 or 1715. A
survey of architectural acoustics, electrical and
lighting systems for buildings.

3454

Computer Applications in Architectural
Engineering. Prerequisite: grade of "C" or bet-
ter in 3143. Computer applications in architec-
tural engineering introducing AUTOCAD; com-
puter programming; and the use of commercial
analytical software.

4033*

Advanced Architectural Acoustics De-
sign. Prerequisite: 3433. The analysis and de-
sign of acoustically-critical spaces including
open-plan offices, music facilities, studios, the-
aters, etc. The course includes a design project
of the student's choice.

4073*

(H)History and Theory of Early Modern
Architecture. Prerequisite: 2003. History and
theory of modern architecture in the western
world from the industrial revolution to the early
twentieth century.

4083

(H)History and Theory of English and
Early American Architecture. Prerequisite:
2003. English renaissance architecture from
1483 to 1837 and its importance to develop-
ments in early American architecture.

4123*

Structures: Concrete I. Lab 2. Prerequisite:
grade of "C" or better in 3223. Analysis and
design applications in architectural problems
using concrete structures.

4143*

Structures: Foundations for Buildings.
Lab 2. Prerequisite: grade of "C" or better in
3126. Interaction of frames and supports for
structures used in architecture. Subsurface con-
ditions and design of foundation systems and
retaining walls for buildings.

4183*

History and Theory of Architecture: Cit-
ies. Prerequisite: 2003. The development of
cities as an aspect of architecture from ancient
times to the twentieth century.

4193*

Marketing Professional Services. Prereqg-
uisite: 3116. Business development aspects of
design firm management, including: marketing
plan development; marketing organization; strat-
egies and tools; selling techniques and con-
tract negotiating.

4216*

Architectural Design Studio VI. Lab 16.
Prerequisites: grade of "C" or better in 3216.
Problems in architectural design.

4225*

Structures: Concrete Il. Lab 4. Prerequi-
sites: grades of "C" or better in 3126, 3454, and
4143. Design and analysis of multi-story rein-
forced concrete frames and prestressed and
post-stressed concrete structural components
used in architecture applications.

4373*

Field Study in Europe I. Prerequisite: senior
standing in architecture or consent of instruc-
tor. On-site analysis and study of European
architecture, culture and urban design.

4417

Architectural Design Studio VII. Lab 20.
Prerequisite: grade of "C" or better in 4517.
Problems in architectural design.

4443*

Structures: Analysis Il. Lab 2. Prerequi-
sites: grades of "C" or better in 3454, and MATH
3263. Mathematical formulation of architec-
tural structural behavior. Matrix applications,
finite element, finite differences, stability con-
siderations and three-dimensional structural
modeling.
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4517

Architecture Design Studio VI. Lab 20.
Prerequisite: grade of "C" or better in 3216.
Problems in architectural design.

5000*

Special Problems. 1-6 credits, maximum 6.
Lab 3-18. Prerequisite: consent of instructor
and head of the School. Theory, research or
design in related disciplines. Plan of study to be
determined jointly by student and graduate
faculty.

5023*

Masonry Design and Analysis. Prerequi-
site: grade of "C" or better in 4123. Analysis and
design of low-rise masonry structures and multi-
story masonry shear walls including, code re-
quirements, analysis techniques, design of com-
ponents and detailing of architectural
engineering contract documents, conforming
to the relevant codes.

5073*

History and Theory of the Architecture
of Frank Lloyd Wright and His Contem-
poraries. Prerequisite: 4073. A study of the
architecture of Frank Lloyd Wright and his con-
temporaries in the late 19th and early 20th
centuries.

5083*

History and Theory of Japanese Archi-
tecture. Prerequisite: admission to the profes-
sional school or consent of instructor. Histori-
cal Japanese architecture from 200 BC to 1980;
Shinto, Buddhist, Zen Sukiya, Zukuri, Minka
and contemporary subjects.

5100*

Special Topics. 3-6 credits, maximum 15.
Subjects to be selected by the graduate fac-
ulty in architecture to cover state-of-the-art ad-
vances.

5116*

Architectural Design Studio VII. Lab 16.
Prerequisites: grades of "C" or better in 3126,
3134, 3233, 3163, 4216. Enrollment in appro-
priate architecture seminar required. Problems
in architectural design.

5133*

Advanced Energy Issues in Architec-
ture. Prerequisite: 3134. Design-oriented pas-
sive energy control strategies for use in con-
temporary architecture. Energy issues and
theoretical concepts interspersed with practi-
cal design exercises.

5143*

Structures: Special Loadings. Lab 2. Pre-
requisites: grade of "C" or better in MATH 3263,
ARCH 4443, and ENGSC 2123. Mathematical
formulations and modeling in architectural struc-
tures. Human response to vibrations. Seismic
design in building. Design for extreme winds on
buildings. Approximate methods for preliminary
design of architectural structures.

5173*

History and Theory of Architecture: Me-
dieval. Prerequisite: 2003. Architecture of
Western Europe from the Dark Ages to the
beginning of the Renaissance including Ro-
manesque and Gothic.

5193*

Management of Architectural Practice.
Prerequisite: fifth-year standing in architecture
or architectural engineering or consent of in-
structor. Principles of management as applied
to the private practice of architecture and ar-
chitectural engineering.

5217*
Architectural Design Studio VIII. Lab 16.
Prerequisite: grade of "C" or better in 5116 or
consent of instructor. Problems in architectural
design.
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5233*

Advanced Architectural Lighting Design.
Prerequisite: 3433. Lighting applications in con-
temporary architectural design, including of-
fices, schools, churches and health care facili-
ties. Applications of the principles learned to a
design of the student's choice.

5293*

Architectural Project Management. Pre-
requisite: fifth-year standing in architecture or
consent of instructor. Principles of manage-
ment as applied to architectural and architec-
tural engineering projects.

5373*

Field Study in Europe Il. Prerequisite: se-
nior standing in architecture or consent of in-
structor. On-site analysis and study of Euro-
pean architecture, culture and urban design.

6000*

Special Problems. 1-15 credits, maximum
15. Lab 3-18. Prerequisite: consent of instruc-
tor and head of School. Theory, research or
design investigation in specific areas of study
in the field of architecture and its related disci-
plines. Plan of study determined jointly by stu-
dent and graduate faculty.

6053*

Computer Applications in Architecture.
Lab 3. Prerequisite: MECDT 4013 or equivalent
or consent of instructor. State-of-the-art appli-
cations of computers to the practice of archi-
tecture and architectural engineering.

6073*

History and Theory of Non-Western Ar-
chitecture. Prerequisite: 2raduate standing
or consent of instructor. Architecture in the
non-Western and pre-Columbian world.

6083*

History and Theory of Contemporary Ar-
chitecture. Prerequisite: graduate standing
or consent of instructor. American architecture
beginning in the 16th century through the 20th
century.

6100*

Special Topics. 3-6 credits, maximum 15.
Subjects selected by the graduate faculty in
architecture to cover state-of-the-art advances.

6113*

Creative Component Research. Prerequi-
site: admission to graduate program. Data gath-
ering, analysis and program formulation related
to creative component.

6117*

Graduate Design Studio I. Lab 20. Prereg-
uisite: admission to graduate program. Prob-
lems in architectural design.

6183*

Architecture Seminar |. Prerequisite; admis-
sion to graduate program or consent of instruc-
tor. Architectural criticism.

6193*

Financial Management for Architects and
Engineers. Prerequisite: 3116. Financial as-
pects of design firm management, including
fundamentals of finance, profit planning and
control, cash management and analysis of fi-
nancial statements.

6206*

Creative Component in Architectural En-
gineering. Lab 18. A design project based on
a program previously developed by the stu-
dent, to include a written report and supporting
documents when appropriate. Must be approved
by the project adviser and completed in the
final semester of the graduate program.

6207*

Creative Component in Architecture. Lab
20. Prerequisite: 6117. A design project based
on a program previously developed by the stu-
dent to include a written report and supportive
documents when appropriate. Must be approved
by the project adviser and completed in the
final semester of the graduate program.

6214*

Graduate Design Studio. Lab 12. Prerequi-
site: 6117. Independent projects or competi-
tions. May be combined with 6206 with ap-
proval of adviser.

6244~

Structures: Analysis lll. Prerequisite: grade
of "C" or better in 4443. Analysis techniques for
architectural structures including stability,
space frames, computer applications, guyed
towers and project research.

6283*
Architecture Seminar Il. Seminar for gradu-
ate students only. Architectural criticism.

6343*

Structures: Steel lll. Prerequisite: grade of
"C" or better in 4144. Plastic analysis and de-
sign of structural steel frames utilizing load and
resistance factor design.

6543*

Structures: Concrete lll. Prerequisite: grade
of "C" or better in 5244. Design of prestressed
concrete structures, including pre- and post-
tensioning.

Art (ART)

1103

Drawing I. Lab 6. A freehand drawing experi-
ence designed to build basic skills and aware-
ness of visual relationships. A sequence of
problems dealing with composition, shape, vol-
ume, value, line, gesture, texture and perspec-
tive. A variety of media explored.

1113

Drawing Il. Lab 6. Prerequisite: 1103. Objec-
tive and subjective approaches to visual prob-
lem solving in a variety of black and white and
color media. The analysis and manipulation of
form, light, space, volume, and the formal as-
pects of perspective.

1203

Color and Design. Lab 6. Introduction to
visual problem-solving. Organization of the two-
dimensional plane; line, shape, value, texture,
and color theory dealing with its visual and
psychological aspects.

1803

(H)Introduction to Art. An introduction to
the analysis and interpretation of visual arts.
Visual, emotional and intellectual aspects of art
in painting, sculpture, printmaking and archi-
tecture.

2113

Life Drawing. Lab 6. Prerequisite: 1113. In-
troduction to life drawing with emphasis on
preliminary linear construction and structural
aspects of the figure, including the study of
general body proportions, rapid visualization
and figure-ground relationships.

2203

Three-dimensional Design. Lab 6. Prereg-
uisite: 1103. Exploration of three-dimensional
form and space stressing organization of de-
sign elements, development of concepts and
manipulation of materials. Investigation of lin-
ear space, modular ordering, mass/volume and
color through projects of a conceptual and
applied nature.



2213

Color Theory. Lab 6. Prerequisite: 1103. In-
tensive, structured investigation into the nature
and properties of color. Hue, value, chroma,
and additive color mixing theory as well as the
expressive qualities, symbolic potential, and
psychological impact of pigment color.

2403

lllustration 1. Lab 6. Prerequisite: 1113, 1803.
Introduction to historic and contemporary illus-
tration and consideration of a wide range of
illustrative styles. Required experiments with
media and consideration of alternate ways of
illustrating a message through conceptual and
compositional variations.

2413

Typography I. Lab 6. Prerequisites: 1103,
1113, 1803. An investigation of letter forms
and their characteristics and a study of spac-
ing, leading, type selection, layout alternatives,
type specification and copy fitting. Preliminary
introduction to typography as a communica-
tion medium. An understanding of typographic
terminology and measuring systems while de-
veloping hand skills and introducing computer
technology.

2423

Graphic Design I. Lab 6. Prerequisite: 1113.
Exploration of basic design principles—Iine, form
and color, as visual communication. Problem
solving, generation of ideas, development of
concepts and the integration of word and im-
age. Technical and presentation skills.

2603

Art History Survey I. A study of the arts,
artists, and their cultures from prehistoric times
through the Early Renaissance.

2613

Art History Survey Il. A study of the arts,
artists, and their cultures from the Early Renais-
sance to the present.

2623

Research Methods for Art History. Pre-
requisite: 1803. An introduction to research
methodology and writing art history. Required
of art history majors.

3110

Life Drawing Studio. 3 credits, maximum 9.
Lab 6. Prerequisite: 2113 or consent of instruc-
tor. The development of formal and expressive
aspects of drawing by direct observation of the
figure and its environment. Emphasis on media
experimentation, aesthetic considerations, per-
sonal concepts, and anatomy.

3123

Oil Painting. Lab 6. Prerequisites: 1113, 2203,
or consent of instructor. The development of
skills in oil painting stressing form and content,
visual perception and individual expression.
Technical instruction applicable to individual
problems and needs.

3133

Watercolor Painting. Lab 6. Prerequisites:
1103, 2203, or consent of instructor. The de-
velopment of skills in watercolor painting stress-
ing form and content, visual perception and
individual expression. Structured assignments
in color mixing, wet-on-dry techniques, wet-
into-wet techniques, brush handling, paper sup-
ports and surface manipulation.

3323

Sculpture I. Lab 6. Prerequisites: 1113, 2203.
Studies in clay and plaster. Subtractive and
additive processes. Emphasis on sculptural
ideas, methods and materials.

3333

Sculpture Il. Lab 6. Prerequisite: 3323. Non-
ferrous metal casting. Basic welding techniques
using oxy-acetylene, electric arc and T.I.G.
methods. Emphasis on concepts, form, meth-
ods, and materials.

3343

Jewelry and Metals. Lab 6. Prerequisites:
1113, 2203, or consent of instructor. Fabrica-
tion and forming techniques for non-ferrous
metals. Cold joinery, silver soldering, surface
treatment and elementary stone setting. Appli-
cations toward either wearable or small scale
sculptural format.

3403

Illustration Il. Lab 6. Prerequisites: 2403,
2413, 2423. Exploration of illustrative solutions
to maximize visual interest via varied viewpoints,
concepts and altered reality. Projects involving
different career areas within the field of illustra-
tion. Requirements and advantages of each
area.

3413

Typography Il. Lab 6. Prerequisites: 24083,
2413, 2423. Exploration of typographic com-
munication through a variety of problems. Type
as the visual solution with emphasis on its
functional, decorative and creative applica-
tions. Solution of more complex typographic
problems, dealing with a large body of informa-
tion via the development of grid systems.

3423

Graphic Design Il. Lab 6. Prerequisites: 2403,
2413, 2423. Use of computer and traditional
methods to enhance production skills and so-
lution of design projects from concept to the
comprehensive. Evaluation and design of sym-
bols and logos and their various applications,
leading to an understanding of system design.
Introduction to graphic design production and
the preparation of art for reproduction.

3433

Applied Graphic Design. Lab 6. Prerequi-
site: 3423. Design problems with special atten-
tion to signage, exhibition design, packaging,
display, and point of purchase. Use of model-
building tools and study of structure and form
to introduce the student to problem-solving
and finishing techniques. Development of con-
cepts into models.

3443

Computer Graphics |. Lab 6. Prerequisites:
2403, 2413 and 2423. Use of computer soft-
ware to capture, create and alter electronic
images for use in graphic design and illustra-
tion applications with an emphasis on concept
and thematic development.

3503

Ceramics. Lab 6. Prerequisites: 1113, 2203 or
consent of instructor. Methods of clay prepara-
tion, hand building, wheel forming methods,
methods of decoration and glazing, firing and
kiln construction. Involvement with ceramic
materials and processes.

3603

(H) History of Classical Art. Stylistic, philo-
sophical and formal qualities of art in the Clas-
sical world. The creation of the Greek ideal and
its dissemination in the Roman world through
architecture, sculpture, and painting.

3613

(H) History of Medieval Art. Architecture,
sculpture, painting and mosaic in the Christian
world, c. 400-1400. Early Christian and Byzan-
tine periods in Southern Europe and concur-
rent developments in the North, including
Carolingian, Romanesque and Gothic.

3623

&H) History of Italian Renaissance Art.
rchitecture, sculpture and painting in lItaly,

€.1300-1580. Major artists in their local con-

texts (e.g. Leonardo in Milan, Michelangelo in

Florence, and Titian in Venice).

3633

(H) History of Baroque Art. Art in 17th
century Europe. Architecture, sculpture and
painting of the Catholic Reformation (e.g.
Caravaggio and Bernini in Italy, Velasquez in
Spain, Rubens in Flanders), concluding with
painting in non-sectarian, Protestant Nether-
lands (Rembrandt and Vermeer).

3643

History of Graphic Design. Evolution of
graphic communication from prehistoric times
to the present. Investigation of the origins of
printing and typography in Europe leading to
the design of the printed page, the impact of
industrial technology upon visual communica-
tion and the study of the growth and develop-
ment of modern graphic design.

3653

(H) History of 19th Century Art. Art of 19th
century Europe-ideals, conflicts, escapes and
triumphs, beginning with the French Revolution
and ending in 1900.

3663

(H)History of American Art. Visual arts in
America from the Colonial period to the present.
Major styles, ideas and uses of material in
architecture, painting, sculpture and design.

3673

(H)History of Northern Renaissance Art.
Art in Northern Europe, c. 1200-1550. Panel
painting in the Netherlands (e.g. Van Eyck,
Bosch), and book illustration in Germany (Ddrer).

3683

(H,l)History of 20th Century Art. Begin-
ning with the birth of 'modernism" in the late
19th century, exploration of the fast-changing
artistic styles of the 20th century: abstraction,
expressionism, fantasy, realism, surrealism, and
social protest. Emphasis on the relationship of
art and 20th century society.

3693

&H,I)Survey of Asian Art. Arts of India,
hina, Japan and related countries in their

historical and cultural settings. Traditions of

painting, sculpture and architecture from their

beginnings to the modern period.

3700

Printmaking: Relief. 3 credits, maximum 9.
Lab 6. Prerequisites: 1113 or consent of in-
structor. Understanding and control of carving,
processing and creating prints from wood, lino-
leum and plastic. Development of images utiliz-
ing both traditional and contemporary ap-
proaches to relief printmaking.

3720

Printmaking: Intaglio. 3 credits, maximum 9.
Lab 6. Prerequisites: 1113 or consent of in-
structor. Understanding and control of intaglio
techniques; preparation, processing, and
editioning of images from metal plates. Devel-
opment of concepts and images through tradi-
tional and contemporary approaches to the
intaglio process.

3730

Printmaking: Lithography. 3 credits, maxi-
mum 9. Lab 6. Prerequisites: 1113 or consent
of instructor. Understanding and control of the
procedures of drawing, processing and print-
ing editions from stones and metal plates. De-
velopment of concepts and images through
the medium of lithography.

4100

Advanced Drawings. 3 credits, maximum 9.
Lab 6. Prerequisite: 3110. Investigation of draw-
ing stressing thematic development, abstract
ideas and individual imagery.

4120

Oil Painting Studio. 3 credits, maximum 9.
Lab 6. Prerequisite: 3123. Oil painting with
emphasis on personal development of visual
ideas and technique.
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4130

Watercolor Studio. 3 credits, maximum 6.
Lab 6. Prerequisite: 3133. Structured assign-
ments with exploration of individual concepts,
ideas and imagery to reinforce growth of tech-
nical skills and personal painting style in water-
color.

4330

Sculpture Studio. 3 credits, maximum 9. Lab
6. Prerequisite: 3333. A broad-based course
which allows students to pursue individual in-
terests using a variety of materials and pro-
cesses. Emphasis on further development of
concepts, skills and techniques.

4340

Jewelry and Metals Studio. 3 credits, maxi-
mum 9. Lab 6. Prerequisite: 3343 or consent of
instructor. Metalworking processes including
casting, rubber modeling, and advanced stone
setting. Consideration of non-metal media. Em-
phasis on development of materials and ideas
through conceptual problems.

4420

Graphic Design Studio. 3 credits, maximum
9. Lab 6. Prerequisite: 4413 or consent of
instructor. Design and production of projects
suited to the professional portfolio. Discussion
of practical issues including career options,
resume and portfolio preparation, and interview
techniques.

4430

lllustration Studio. 3 credits, maximum 9.
Lab 6. Prerequisites: 3403, 4413 or consent of
instructor. Conceptual development and pro-
duction of illustrations in series. Development
of individual style and assembly of a profes-
sional and consistent portfolio.

4453

Computer Graphics Il. Lab 6. Prerequisites:
3443 and 4420 or 4430; graphic design major
or consent of instructor. Use of computer soft-
ware to create three-dimensional objects in an
artificial three-dimensional space leading to
storyboard design, animation scripts and the
production of animation sequences to video.

4493

Portfolio Capstone. Lab 6. Prerequisites:
senior standing and consent of instructor. Final
preparation of a professional portfolio, culmi-
nating in an extensive design project and the
design, organization and production of an ex-
hibition of work. Professional study on setting
fees, writing contracts, working with an agent
and other business practices.

4500

Ceramics Studio. 3 credits, maximum 9. Lab
6. Prerequisite: 3503. Continued explorations
of ceramic arts: glazes, clay bodies, methods
of forming, decorating and firing. Continued
emphasis on the relation between visual unity
and individual expressive concepts as these
apply to both utilitarian and conceptual forms.

4603

(H)History of Ancient Egyptian Art. Broad
survey of ancient Egyptian art and architecture
from Pre-dynastic to the beginning of the Chris-
tian Era under Roman rule (4000 B.C.-320 A.D.)
Discussion within the context of religious mean-
ing and overall cultural development of ancient

Egypt.

4613

sH)Art Since 1945. Art and art theorg from
945 to the present. Major trends of abstract

expressionism, pop art, minimalism, photorealism

and conceptual art. Theories and intellectual

bases of each movement as well as major

critical responses.
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4623

(H)History of Prints and Printmaking. A
survey of graphic art in Europe and the United
States, c. 1450-1950. Woodcut, intaglio and
lithography by major masters (e.g. Durer,
Rembrandt, Goya, Picasso). Print as a docu-
ment of social history in the West.

4653

(H,)History of Indian Art. The history and
culture of South Asia (India and Pakistan) are
explored through its arts—architecture, sculp-
ture, painting and design.

4663

&H,I)History of Chinese Art. The arts of
hina in their historical, cultural, religious and

social context. Painting, sculpture, architec-

ture, porcelain, furniture and decorative arts.

4673

(H,))History of Japanese Art. The arts of
Japan from the beginning to the modern period
in their historical and cultural setting. Cross-
cultural contacts with China and the West.
Architecture, sculpture, painting, landscape
architecture, prints and decorative arts.

4800

Special Studies in Art. 1-3 credits, maxi-
mum 9. Prerequisites: junior standing and con-
sent of instructor. Courses in media explora-
tion, special subjects and currentissues. Offered
on campus or through extension workshops.

4900*

Directed Study in Art. 1-3 credits, maximum
9. Lab 1-6. Prerequisites: junior standing and
written permission of department head. Self-
designed special topics in studio art or graphic
design. By contract only.

4910*

Directed Study in Art History. 1-3 credits,
maximum 9. Lab 1-6. Prerequisites: junior stand-
ing and written consent of department head.
Self-designed special topics in art history. By
contract only.

4933

Art in Context. Prerequisites: senior stand-
ing. Capstone course studying the role of vi-
sual arts in their historical, social and cultural
context and in comparison to other disciplines
of creative or performing arts, humanities and
science.

4993

Senior Honors Project. Prerequisites: de-
partmental invitation, senior standing, Honors
Program participation. A guided reading and
research program ending with an honors thesis
or project under the direction of a faculty mem-
ber. Required for graduation with departmental
honors in art.

5900*

Graduate Studies in Art. 1-6 credits, maxi-
mum 12. Prerequisite: B.A., B.F.A., or 15 up-
per-division hours in a discipline; consent of
instructor. Projects in art with emphasis on port-
folio preparation.

5910*

Graduate Studies in Art History. 1-6 cred-
its, maximum 12. Prerequisite: B.A., B.F.A., or
15 upper-division hours in art history; consent
of instructor. Advanced research in art history.

Arts Management (AM)

5103*

Principles of Arts Management. Basic prin-
ciples of managing performing arts and art
museum organizations. Relationships of arts
organizations to the community, budgeting,
structure, income sources.

5203*

Arts Marketing and Audience Develop-
ment. An examination of marketing arts events.
Public relations and promotions, subscription
sales, event sales and box office manage-
ment, and developing new audiences.

5303*

Fundraising and the Arts. Basic charitable
fundraising strategies including development
of ongoing donor programs, fundraising events,
planned giving, corporate and business spon-
sorships and grantwriting.

5403*

Law and the Arts. Legal and contractual
issues specific to fine and performing arts orga-
nizations. Establishment and maintenance of
501c not-for-profit organizations, unions and
contracts, ADA compliance and OSHA.

5500*
Arts Management Creative Project. 1-3
credits, maximum 6. Creative project.

5600*

Arts Management Internship. 1 credit, maxi-
mum 4. Fifteen week management internship
with professional arts organization. Must repeat
four times. A minimum of one internship taken
with a gallery or museum and one internship
with a performing arts organization.

Arts and Sciences (A&S)

1100

An Introduction to the Arts. 1-3 credits,
maximum 36. Prerequisites: participation in the
Oklahoma Summer Arts Institute and consent
of department head. Workshop experience in
creative writing, dramatic performance, studio
arts or music performance. Enroliment restricted
to Oklahoma Summer Arts Institute participants.

1111

Freshman Orientation. Orientation for fresh-
men. Study techniques, evaluation of one's
abilities and the making of proper educational
and vocational choices.

1221

Honors Freshman Orientation. Prerequi-
site: Honors Program participation. Orientation
for freshmen to Arts and Sciences Honors pro-
gram, introduction to University academic ex-
pectations, techniques for achieving academic
success, and substantive introduction to mate-
rial in selected academic disciplines. No credit
for students with credit in A&S 1111.

2000

Special Topics. 1-3 credits, maximum 6.
Selected interdisciplinary topics presented in
lecture or seminar format.

3003

Arts and Sciences Honors Supervised
Research. Prerequisites: Honors Program par-
ticipation, consent of instructor and A&S Hon-
ors program director. Introduction to research
or other creative activity in student's major field
through participation in professor's research or
creative activities.

3080

International Experience. 1-18 credits,
maximum 36. Prerequisite: consent of the as-
sociate dean of the college. Participation in a
formal or informal educational experience out-
side of the USA.

3090
Study Abroad. 1-18 credits, maximum 36.
Prerequisites: consent of the Study Abroad
office and associate dean of the college. Par-
ticipation in an OSU reciprocal exchange pro-
gram.



3603

Colloquium in Area Studies. Interdiscipli-
nary studies in one area: African, Asian, Latin
American, Russian and East European, Native
American, Ancient and Medieval, or Women's
studies. Individual undergraduate research
projects.

3710

A&S Internship. 1-3 credits, maximum 6. Pre-
requisite: junior standing. Practicum or intern-
ship experiences not included in departmental
offerings. Before enrolling, students must have
an individual contract approved by the spon-
soring Arts and Sciences professor and the
dean of Arts and Sciences (or administrative
officer). For use in special circumstances by
Arts and Sciences departments that do not
have an internship course.

4000

Special Topics. 1-3 credits, maximum 6. Se-
lected interdisciplinary topics presented in lec-
ture or seminar format.

4110

Arts and Sciences Upper-division Hon-
ors Independent Study. 1-3 credit, maxi-
mum 3. Prerequisite: participation in the Arts
and Sciences Honors Program. Independent
study by individual contract only. Before enroll-
ing, student must have contract approved by
the sponsoring professor and the director of
Arts and Sciences Honors program.

4990

Honors Senior Thesis or Creative Activ-
ity. 1-3 credits, maximum 6. Undergraduate
honors thesis, research and report, or other
creative activity undertaken to satisfy the re-
quirements for Departmental Honors in the Col-
lege of Arts and Sciences. Restricted to Arts
and Sciences Honors students.

5710*

Developmental Workshop in Selected
Academic Fields. 1-3 credits, maximum 9.
Arts and Sciences discipline-based material.
Study groups, lectures and seminars.

6000*

Research for Ed.D. Dissertation. 1-15
credits, maximum 15. Prerequisite: candidacy
for Ed.D. degree. Ed.D dissertation.

Astronomy (ASTR)

1014

(N)The Solar System. Recent discoveries
about the sun, planets, moons, asteroids, me-
teoroids, and comets; formation and future of
the solar system; interplanetary travel, coloni-
zation, terraforming, and the search for extra-
terrestrial life. Offered in the fall semester. No
credit for those with credit in 1104.

1024
EN)Stars_, Galaxies and the Universe.
ecent discoveries about the structure and life
cycles of stars, galaxies and the universe; the
search for extraterrestrial intelligence; interstel-
lar travel, black holes, wormholes, and tachy-
ons. Offered in the spring semester. No credit
for those with credit in 1104.

3023

Astrophysics. Prerequisite: PHYS 2114 or con-
sent of instructor; ASTR 1024 recommended.
Analysis and interpretation of astronomical phe-
nomena in terms of the laws of physics; e.g.
stellar structure, the interstellar medium, galax-
ies and cosmology.

Aviation Education

(AVED)

1113

Theory of Flight. A ground school course
covering Federal Aviation Regulations, theory
of flight, power plant operation, service of air-
craft, principles of navigation and meteorology.
Fulfills the ground school training needed for a
Private Pilot Certificate.

1222

Primary Flight Laboratory. Lab 4. Meets the
flight requirements for the FAA Private Pilot
Certificate. Flight instruction conducted under
FAR Part 141. Special fee required. Graded on
a pass-fail basis.

1403

Advanced Theory of Flight. Prerequisites:
1113 and passed FAA Private Pilot Examina-
tion. Advanced navigation, aircraft performance
and meteorology, and introduction to crew re-
source management.

1503

History of Manned Space Flight. Signifi-
cant historical concepts and events leading to
the current status of space exploration.

2113

History of Aviation. History of aviation from
its early developments to the present. Historic
events and the role of government as they
relate to the evolution of the regulatory infra-
structure of the aviation industry.

2122

Commercial Flight Laboratory I. Lab 4.
Prerequisite: 1222. First of three flight laborato-
ries required for FAA commercial flight certifi-
cate with instrument rating. Flight instruction
conducted under FAR Part 141. Special fee
required.

2132

Commercial Flight Laboratory Il. Lab 4.
Prerequisite: 2122. Dual instrument flight in-
struction to meet requirements for FAA instru-
ment rating. Flight instruction conducted under
FAR Part 141. Special fee required.

2142
Commercial Flight Laboratory Ill. Lab 4.
Prerequisite: 2132. Final flight lab to meet re-

quirements for the FAA commercial pilot certifi-
cate. Flight instruction conducted under FAR
Part 141. Special fee required.

2152

Instrument Flight. Lab 4. Dual fli%ht training
in preparation for the instrument flight examina-
tion. Unusual attitudes, emergencies, instru-
ment approaches, and IFR cross-country flight.
Special fee required.

2203

Impact of Aviation and Space Explora-
tion on Society. Survey of significant events
and ideas and their economic and social im-
pact on society.

2213

TheorY of Instrument Flight. P.rere(?.uisite:
1403. Instrument flight rules, the air traffic sys-
tem and procedures, the elements of forecast-
ing weather trends. Preparation for FAA instru-
ment computer-based knowledge exam.

2313

Theory of Commercial Flight. Prerequisite:
2213. Advanced aircraft systems, aerodynam-
ics, federal aviation regulations, airports and
airspace, navigation, and performance. Prepa-
ration for FAA Commercial Pilot Written Exami-
nation. Special fee required.

2633

Air Traffic Control and the National Air-
space System. Prerequisite: 1113. In-depth
knowledge in the subject of air traffic control
and the national airspace system facilities, equip-
ment and associated development. Enroute
and terminal control areas, computerization and
automation, flight service systems, ground-to-
air systems and integrated telecommunications
networks.

3231

Theory of Multi-engine Flight. Prerequi-
site: Private Pilot Certificate. Aeronautical theory
and information required for operating the multi-
engine airplane safely, efficiently and within its
specified limitations. Emphasis on aerodynam-
ics and multi-engine emergencies.

3243

Human Factors in Aviation. Prerequisite:
PSYC 1113. The study of people interacting
with the aviation environment. Individual and
group performance, equipment design, physi-
cal environment, and procedure development.

3333

Advanced Aircraft Systems. Prerequisite:
2313. Study of complex aircraft systems. Elec-
tronic flight instruments, inertial navigation, and
aircraft monitoring systems.

3341

Multi-engine Flight Laboratory. Lab 2. Pre-
requisites: Private Pilot Certificate and FAA Third-
class Medical Certificate. Dual flight instruction
to meet requirements for the FAA multi-engine
rating. Flight instruction conducted under FAR
Part 141. Special fee required.

3441

Aerobatic Flight. Lab 2. A minimum of ten
hours dual flight training. Basic, intermediate
and advanced aerobatic flight maneuvers in-
cluding sequencing and dimensional box spac-
ing. Special fee required.

3443~

Aviation Law. Prerequisite: LSB 3213. In-
sight pertinent to federal governing bodies in
addition to local and international laws forming
the present structure of aviation law. Practices
and pitfalls in aviation activities and a basic
legal research capability.

3513

Aviation Management. Prerequisite: 50 credit
hours. Managing the major elements of the
aviation industry including aircraft manufactur-
ing and air transportation system.

3523

Airport Plannin% and Management. Pre-
requisite: 50 credit hours. Overview of the ma-
jor functions of airport management including
master planning. Study of the socio-economic
effects of airports on the communities they
serve.

3533

Aircraft Turbine Engine Operation. Prin-
ciples of physics and gas laws pertaining to
turbine powered aircraft operation. Turbine
powerplant systems theory with emphasis on
safe and efficient operation of turbine powered
aircraft.

3553*

General Aviation Management. Prerequi-
site: 50 credit hours. Functions of manage-
ment in general aviation and airport operations
including information systems, maintenance,
regulatory impact, physical facilities, flight op-
erations, political forces and administration.

3563

Aviation Marketing. Prerequisite: 50 credit
hours. Marketing aviation products for the ma-
jor elements of the aviation industry.
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3573

Aviation Finance. Prerequisite: 50 credit
hours. Financing the major elements of the
aviation industry including general aviation, air-
craft manufacturing and airports.

3663*

Air Transportation: The Industry. Prereg-
uisite: 50 credit hours. Broad understanding of
the air transportation industry and an in-depth
knowledge of the organizational structures,
managerial functions and operational aspects
of today's major, national, and regional air car-
riers. Historical perspectives, regulators and
associations, economic characteristics, labor
relations and marketing of modern air carriers.

4100*

Specialized Studies in Aviation. 1-3 cred-
its, maximum 6. Prerequisite: 55 credit hours.
Independent studies, seminars, and training
within selected areas of aviation.

4113*

Aviation Safety. Prerequisite: 55 credit hours.
Overview of flight safety including studies in
human factors, weather, aircraft crashworthi-
ness, accident investigation, and aviation safety
programs. Students will be introduced to ele-
ments of aviation safety in ground and flight
operations.

4133

Principles of Flight Instruction. Prerequi-
sites: 2142, 2313. Development of flight train-
ing lesson plans and syllabi. Application of
learning theory and teaching fundamentals to
flight maneuvers and performance evaluation.
Preparation for the FAA Fundamentals of In-
structing and Flight Instructor-Airplane Written
Examinations.

4200*

Internship in Aviation. 1-12 credits, maxi-
mum 12. Prerequisite: 55 credit hours. Individu-
ally supervised internship in aviation career
areas. Directed field experience related to the
participant's area of concentration.

4213*

Current Trends and Issues in Aviation.
Prerequisite: 3663. Analysis of current issues
facing management in various segments of the
aviation industry. Specific areas include issues
affecting the airline industry and general avia-
tion. Application of previously learned concepts
to case studies of practical problems to de-
velop deeper understanding of the subject.

4231

Flight Instructor: Airplane Flight Labora-
tqr%. Lab 2. Prerequisites: 2142, 4133. Dual
flight instruction to meet the requirements for
the FAA flight instructor: airplane certificate.
Flight instruction conducted under FAR Part
141. Special fee required.

4303*

Aviation Weather. Prerequisite: GEOG 3033.
Familiarization with weather products needed
to enhance flight safety.

4331

Flight Instructor: Instrument Flight Labo-
ratory. Lab 2. Prerequisite: 4231. Dual flight
instruction to meet the requirements of adding
an instrument flight instructor rating to the flight
instructor certificate. Flight instruction con-
ducted under FAR Part 141. Special fee re-
quired.

4333*
Advanced Aircraft Performance. Prereg-
uisite: 50 hours. A study of advanced aircraft
performance including appropriate physical laws,
atmospheric properties and power plant tech-
nology.
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4643*

Aviation Navigation Global Positioning
Systems. Prerequisite: 50 credit hours. Over-
view of the theory and operation of the GPS in
the private and public sector.

4653

(DInternational Aviation Issues. Prerequi-
site: 50 hours. The fundamental knowledge,
comprehension and the abilities to apply, ana-
lyze, synthesize and evaluate international avia-
tion issues.

4703*

Crew Resource Management. Prerequi-
sites: 2142, 3243. Decision making and com-
munication to improve effective crew manage-
ment. Ten hours in a dual flight control
multi-engine simulator. Special fee required.

4771

Flight Instructor: Multi-engine Flight Lab-
oratory. Lab 2. Prerequisite: 4231. Dual flight
instruction to meet the requirement for adding
amulti-engine flight instructor rating to the flight
instructor certificate. Flight instruction con-
ducted under FAR Part 141. Special fee re-
quired.

4943*

Basic Aircraft Accident Investigation.
Prerequisite: 50 credit hours. A study of stat-
utes, regulations and regulatory agency re-
quirements that influence aircraft accident in-
vestigation.

4953*

Corporate Aviation Management. Prereg-
uisites: 2142 and 3341. Study of management
principles and practices of corporate aviation.
Equipment acquisition, legal requirements, gov-
ernment regulations, aircraft maintenance man-
agement, and investment decision-making.

4973*

Air Transport Law. Study of the legal system
as itrelates to air transport law and governance
of the air transportation industry.

4990

Pilot Proficiency Flight. 1-2 credits, maxi-
mum 4. Lab 32. Required for students entering
the aviation education program who possess
all FAA certificates/ratings required for the avia-
tion sciences degree.

5000*

Master's Report or Thesis. 1-3 credits,
maximum 3. Master's degree enrollment for a
total of two credit hours if writing a report or
three hours if writing a thesis.

5020*

Seminar in Aerospace Education. 1-3 cred-
its, maximum 6. Prerequisite: consent of in-
structor. Individual research problems in aero-
space education.

5052*

Guided Reading and Research. Prerequi-
site: consent of instructor. Guidance in reading
and research required for completing the re-
port for the M.S. in aviation and space science
program.

5103*

Aviation Career Development. Aviation
career development in private and public avia-
tion organizations.

5113*

Aviation Safety Program Development.
Prerequisite: 4113. A detailed examination of
risk management and accident prevention in
the aviation industry. Organization and opera-
tion of safety programs including OSHA re-
quirements, performance measurements, cost
analysis, and systems safety analysis.

5200*

Graduate Internship in Aviation and
Space. 1-6 credits, maximum 6. Directed field
experiences in aerospace education for
master's students.

5203*

Aeromedical Factors. Prerequisite: 3243. The
study of aeromedical factors that influence
pilot performance. The study of life support
equipment designed to increase aviation safety.

5303*
Aviation and Space Quality Issues. A
study of the practice and research involved in
implementing aviation and space quality is-
sues.

5702*

Simulation in Aviation. Prerequisite: 3341.
Preparation for the practical skills required for a
career as a professional pilot. Skill areas com-
parable to those required for the FAA Airline
Transport Pilot rating.

5711*

Airline Transport Pilot. Prerequisite: 3341.
Designed for the professional pilot. Completion
of the course assists in preparation for the FAA
Airline Transport Pilot written examination.

5720*
Current Issues in Aerospace Education.
1-3 credits, maximum 6. Prerequisite: consent
of instructor. Current issues in aerospace edu-
cation.

5813*

Earth Observations: Land. Prerequisite:
GEOG 4333. A study of systems orbiting earth
that collect data on the land.

5823*

Space Science: Sun, Inner Planets and
Asteroid Belt. A study of the sun, inner plan-
ets and asteroid belt.

5833*
Earth Observations: Water. A study of sys-
tems orbiting earth that collect data on the
water.

5843*
Space Science: The Outer Planets and
Probes. Evolution of the outer planets, space
probe exploration, orbital mechanics and mis-
sions.

5850*

Directed Readings in Aerospace Edu-
cation. 1-3 credits, maximum 6. Prerequisite:
consent of instructor. Directed studies in aero-
space education.

5853*

Earth Observations: Air. Prerequisite: GEOG
3033. A study of systems orbiting earth that
collect data on the atmosphere.

5910*

Practicum in Aerospace Education. 1-3
credits, maximum 6. Prerequisite: consent of
instructor. Directed observation and supervised
clinical experiences in aerospace education.

6000*

Doctoral Thesis. 1-15 credits, maximum 15.
Required of all candidates for the Ed.D. in
applied educational studies. Credit awarded
upon completion of the thesis.

6203*

Aviation Ph siologcy. Prerequisite: 5203 or
equivalent. The study of the complexities of
pilot performance as it relates to human physi-
ology, human factors and aviation safety.

6303*

Aviation and Space Safety Data Analy-
sis. Practical application and research of avia-
tion and space safety data bases.

6313*

Administration of Aviation Institutions. A
study of the organization and administration of
public and private aviation institutions. Study of
the impact of economic and governmental sys-
tem on these institutions.



6413*

Development of Air and Space Flight.
Specific air and space missions with emphasis
on contributions to humankind.

6423*

Certification of Airplanes. A study of the
practices and research involved in the certifi-
cation of airplanes.

6443*

Certification of Rotorcraft. A study of the
practices and research involved in the certifi-
cation of rotorcraft.

6613*

Aviation Executive Development. A study
of the styles of aviation executives in private
and public aviation organizations.

6773*

Applied Aviation and Space Research.
Prerequisites: consent of instructor and ap-
proval of student's advisory committee. Action
research topics in aviation and space identi-
fied by the aerospace industry with emphasis
upon publications in aviation and space refer-
eed journals and trade publications.

6883*

Doctoral Internship in Aviation and
Space. Prerequisites: consent and approval
of student's advisory committee. Directed field
experiences in aerospace education for doc-
toral students.

6943*

Aviation Regulatory Law. A study of the
practical application and research of the FAA
regulatory process and associated case law.

6963*

Advanced Aircraft Accident Investiga-
tion. Prerequisite: 4943. Application and prac-
tice of the different statutes, regulations, and
regulatory agency requirements that influence
aircraft accident investigations.

Biochemistry (BIOC)

2344

Chemistry and Applications of Biomole-
cules. Lab 3. Prerequisite: CHEM 1225. A de-
scriptive survey of organic functional groups
and biomole-cules. Mode of formation and func-
tion of these molecules in microorganisms, plants
and animals as they relate to biotechnology,
environmental sciences and health related is-
sues. A terminal course for students in applied
biological science education. Not recom-
mended for prepro-fessional students or stu-
dents planning graduate study in biological
sciences.

3653*

Survey of Biochemistry. Prerequisite: CHEM
3015 or 3053. An introduction to the chemistry
of living systems. Chemical properties of the
constituents of living organisms. Modes of for-
mation, reactions and function of these com-
pounds in microorganisms, plants and animals.

3723

Biochemical Laboratory. Lab 6. Prerequi-
site: 3653 or concurrent enrollment. Qualitative
and quantitative examination of biochemical
and molecular biology materials and reactions.
Hands-on experience with contemporary as-
pects of biochemical and molecular biology
techniques. Designed for biochemistry majors
and others desiring an extensive biochemical
laboratory experience.

4113*

Biochemistry. Prerequisite: 3653. An exten-
sion and expansion of 3653 emphasizing appli-
cations of biochemistry, molecular biology and
genetic engineering to studies on protein struc-
ture and function, regulation of cell function,
metabolism and disease processes.

4224*

Physical Chemistry for Biologists. Prereg-
uisites: CHEM 1515, MATH 2133, PHYS 1214
or consent of instructor. Classical and statisti-
cal thermodynamics with applications to pure
systems, solutions and electrochemistry; trans-
port; chemical and enzyme kinetics, quantum
chemistry of structure and chemical bond; and
spectroscopy — all with emphasis on biological
applications.

4990*

Special Problems. 1-6 credits, maximum 10.
Training in independent work, study of relevant
literature and experimental investigation of an
assigned problem.

5000*
Research. 1-6 credits, maximum 6. For M.S.
thesis.

5753*

Biochemical Principles. Prerequisite: CHEM
3153 or equivalent. Chemistry of cellular con-
stituents; introduction to the chemical processes
in living systems. The first in a series of courses
for graduate students in biochemistry and re-
lated fields.

5824*

Biochemical Laboratory Methods. Lab 6.
Prerequisites: 4113 or 5753, or concurrent en-
rollment in either, and CHEM 2113 and 2122, or
3324. Lecture and laboratory course in basic
biochemistry and molecular biology methods
for separation and analysis of biological materi-
als, including chromatography, electrophore-
sis, centrifugation, use of radioisotopes, mo-
lecular cloning, and DNA sequencing.

5853*

Metabolism. Prerequisite: 5753 or 4113. Re-
action sequences and cycles in the enzymatic
transformations of fats, proteins and carbohy-
drates; energy transfer, biosynthesis and inte-
gration in the metabolic pathways.

5930*

Advanced Biochemical Techniques. 1-4
credits, maximum 10. Prerequisites: 5753, 5824
or concurrent registration, and consent of in-
structor. Lecture and laboratory course in ad-
vanced research techniques, designed to
supplement 5824. In subsequent semesters,
individual research problems pursued in labo-
ratories of department faculty for six weeks and
one credit hour each.

6000*
Research. 1-15 credits, maximum 60. For Ph.D
dissertation.

6110*

Seminar. 1-2 credits, maximum 2 for Ph.D.
candidates or 1 for M.S. candidates. Prerequi-
site: 5853. Graded on pass-fail basis.

6740*

Physical Biochemistry. 1-2 credits, maxi-
mum 2. Prerequisites: one semester each of
biochemistry, calculus and physical chemistry.
Two independent modules dealing with appli-
cations of physical chemistry and math to bio-
logical phenomena: 1) numerical analyses and
selected spectroscopic methods, and 2) ther-
modynamics and transport properties. Modules
may be taken together as two credits or indi-
vidually for one credit.

6763*

Nucleic Acids and Protein Synthesis.
Prerequisite: 4113 or 5753. Structure and bio-
logical function of nucleic acid containing struc-
tures with emphasis on recombinant DNA meth-
odologies, information content, nucleic
acid-protein interaction, regulation and rear-
rangement.

6773*

Protein Structure and Enzyme Function.
Prerequisite: 4113 or 5753. Theory of and meth-
ods for studying the physical and chemical
basis of protein structure and function; and the
enzyme catalysis, including kinetics, chemical
modification and model studies. Examples from
current literature.

6783*

Biomembranes and Bioenergetics. Pre-
requisite: 5853 or consent of instructor. Com-
ponents, organization and biosynthesis of
plasma, mitochondrial and photosynthetic mem-
branes, emphasizing structure-function relation-
ships. Mechanism of metabolites, protons and
electrons transport. Energy conservation in
bioenergetic apparatus such as mitochondria,
chloroplasts or bacterial chromatophores.

6792*

Plant Biochemistry. Prerequisite: 4113 or
5753. Biochemistry of processes and struc-
tures of special importance to plants, such as
photosynthesis, cell walls, nitrogen fixation,
secondary metabolites and storage proteins.

6820*

Selected Topics in Biochemistry. 1-3 cred-
its, maximum 15. Prerequisite: 5853. Recent
developments in biochemistry. Subject matter
varies from semester to semester; students
should inquire at the department office before
enrolling.

Biological Science (BIOL)

1114

(L,N)Introductory Biology. Lab 3. Introduc-
tion to the integration between structure and
function among all levels of biological organi-
zation. Application of principles of evolution,
genetics, physiology and ecology to under-
standing the integrated and interdependent
nature of living systems through discussions
emphasizing the process of science. Current
issues and local research and observation and
investigation in both lecture and lab. Recom-
mended for non-science and science majors.

1404

N)Plant Biolo%y. Lab 3. Prerequisite: 1114.
orphology and anatomy of plants. Plant func-

tioning: photosynthesis, water relations, trans-

location, hormonal regulation, photoperiodism.

Survey of the plant divisions, algae and fungi.

1604
&\I)Animal Biology. Lab 2. Prerequisite: 1114.
orphology, physiology, ecology, embryologi-
cal development behavior, life histories and
importance to man of representatives of major
groups. Evolution of systems and mechanisms
which have allowed animals to survive and
adapt to diverse habitats.

3014*

Cell and Molecular Biology. Lab 3. Prereg-
uisites: 1403, or 1604, or equivalent; and or-
ganic chemistry. The cell concept and cell
morphology, cell macromolecules, organelles,
enzymes, energetics, movement of water and
materials across membranes, influence of ex-
ternal environment, cellular synthesis, growth
and maintenance, control and integration of
function, replication, differentiation, origin and
evolution of cells.

3024~

General Genetics. Prerequisite: 1404, or
1604, or equivalent. Inheritance in plants, ani-
mals and microorganisms; molecular and clas-
sical aspects.

3034*

General Ecololgy. Lab 4. Prerequisites: 1404,
1604 or equivalent; MATH 1513 or 1715. Physi-
cal and biotic environment, responses of or-
ganisms to the environment, community ecol-
ogy, natural ecosystems, and man's interaction
with ecosystems.

Biological Science 223



3223

(N)Survey of Human Diseases. Prerequi-
site: 1114 or equivalent. Types of diseases,
such as metabolic, genetic, infectious. Biologi-
cal processes involved in disease. Impact of
disease on human activity and of human activ-
ity on disease patterns. For the nonbiology
major.

3232

(N)Human Reproduction. Prerequisite: 1114,
Human reproduction is dealt with in terms of
anatomy, physiology, embryology, genetics and
evolution. Birth control, and teratogenic sub-
stances as well as pregnancy and childbirth.
For the nonbiology major.

3253

(N)Environment and Society. Prerequisite:
1114 or equivalent strongly recommended. The
impact of human activities and population
growth on the natural world. Analysis of the
potential of technological and societal changes
to have an impact on the environment. For the
nonbiology major.

3263

(N)Plants and People. Prerequisite: 1114 or
consent of instructor. Types of plants, form and
function, history of uses of plants and plant
products for food and beverages, fiber, medici-
nal purposes, and in people's surroundings.
For the nonbiology major.

3604

Biological Principles for Teachers. Lab
2. Prerequisites: 1114, CHEM 1314, ZOOL 3204.
Capstone course in biology for potential sci-
ence teachers. Review of biological phenom-
ena and principles as related to the curriculum.

5100*

Current Topics in Biology for Teachers.
1-4 credits, maximum 4. Prerequisite: approval
of instructor. Acquaints the primary or second-
ary teacher with recent advances in biology.
May include lecture, laboratory or field work.

Biomedical Sciences

(BIOM)

5013*

Medical Biostatistics. Prerequisite: gradu-
ate standing. Fundamentals of biostatistics in-
cluding parametric and non-parametric statisti-
cal methods with applications to biomedical
research, clinical epidemiology and clinical
medicine.

5020*

Biomedical Sciences Seminar. 1-4 cred-
its, maximum 4. Prerequisite: graduate stand-
ing. Literature and research problems in bio-
medical sciences.

5117*

Gross and Developmental Anatomx. Lab
3. Prerequisite: graduate standing in the bio-
medical sciences program. General and spe-
cific concepts of regional morphology through
didactic presentations and laboratory dissec-
tions. Emphasis on the range of normal for the
various organ systems and their interrelation-
ships. Application of anatomical knowledge in
clinical situations.

5124*

Histology. Lab 4. Normal microscopic tissue
architecture. Lecture and laboratory presenta-
tion for the histologic concepts of the basic
tissues and organ systems. Basis for pathologi-
cal and physiological principles.
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5132*

Neuroanatomy. Lab 1. Prerequisite: gradu-
ate standing in the biomedical sciences pro-
gram. A continuation of gross anatomy to in-
clude anatomy of the head region. Emphasis
on neuroanatomy. Laboratory sessions on head
and brain dissection and special demonstra-
tions. The relation of basic principles with os-
teopathic medicine and neurology in clinical
correlation sessions.

5215*

Medical Biochemistry. Broad survey of the
chemical classes and metabolic processes that
are consistent with the normal functions of
biosystems. Functions and interrelationships of
these processes in human metabolism to pro-
vide a foundation for understanding the chem-
istry of disease states when discussed in the
second-year program.

5316*

Medical Microbiology and Immunology.
Lab 2. Prerequisite: 5215. Similarities and dif-
ferences among pathogenic microorganisms.
Characteristics, pathogenesis and control of
medically important microorganisms and disor-
ders of the immune system. Laboratory exer-
cises on the basic serological and microbio-
logical procedures used in the diagnosis of
infectious diseases.

5415*

General Pathology I. Prerequisites: gradu-
ate standing. The reaction of the body to dis-
eases and the description and identification of
basic disease processes in terms of morphol-
ogy, physiology and chemistry. Major processes
such as cell injury, cell death, healing, neopla-
sia, inflammation, and diseases of develop-
ment and aging. Basic disease processes and
ability to recognize and describe basic disease
processes from gross and microscopic speci-
mens.

5425*
General Pathology Il. Prerequisite: 8radu—
ate standing. Continuation of General Pathol-

ogy |.

5513*

Pharmacology |. Prerequisite: 5215, 5616.
General principles of drug action, drugs acting
on the autonomic nervous system, and drugs
used in treating infectious diseases and can-
cer. The mode of action, pharmacogenetics,
physiologic effects, therapeutic indications, and
adverse reactions to these drugs.

5523*
Pharmacolo%y Il. Prerequisite: 5513. Con-
tinuation of Pharmacology I.

5616*

Medical Physiology. Prerequisite: 5215. The
integration 'of structure and function of the
human body with a functional analysis of the
organ systems. Comprehension of the physi-
ologic principles and control mechanisms that
maintain homeostasis. Discussion of all sys-
tems of the body, and analysis of various inter-
relationships. The fundamental dynamic view
of physiology upon which subsequent clinical
learning is dependent. Problem-solving tech-
niques utilized to develop and examine student
understanding.

6000*

Research and Dissertation. 1-15 credits,
maximum 45. Lab 1-15. Prerequisite: consent
of major adviser. Research in biomedical sci-
ences for Ph.D. degree.

6010*

Topics in Biomedical Sciences. 1-3 cred-
its, maximum 3. Prerequisite: consent of in-
structor. Tutorials in areas of biomedical sci-
ences not addressed in other courses.

6113*

Human Embryology. Lab 2. Prerequisite: 5117
or consent of instructor. Formation of the fetus
from conception through development of the
organs and organ systems with discussions of
congenital malformations.

6124*

Advanced Histology. Lab 4. Prerequisite:
5124. Histochemical techniques used in the
identification of cells or tissues based on the
localization of cell organelles or cell products
using electron microscopy, immunofluores-
cence, cryosectioning, and immunoperoxidase
labeling.

6133*

Biology of Transplantation. Prerequisites:
basic course in immunology; graduate stand-
ing; consent of instructor. The biology of organ
and cell transplantation, including study of im-
mune aspects, technical aspects, organ dona-
tion and preservation, transplant tolerance,
genetic manipulation of graft tissues, use of
fetal/stem cells in transplantation, and biomedi-
cal ethics related to transplantation.

6143*

Biomedical Electron Microscopy. Lab 4.
Prerequisite: graduate standing. The theory and
application of transmission and scanning elec-
tron microscopy in a biomedical setting.

6153*

Islet Cell Biology and Diabetes. Prerequi-
site: graduate standing; consent of instructor.
An overview of the current knowledge in the
field of islet cell biology and the clinical as-
pects of diabetes.

6214*

Advanced Topics in Medical Biochemis-
try. Prerequisite: 5215 or concurrent enroll-
ment. Chemical basis of protein, carbohydrate,
lipid, nucleic acid, steroid and porphyrin struc-
ture, function and metabolism as related to
health and disease.

6223*

Medical Genetics. Prerequisite: 5215. De-
velopments in genetic principles including bio-
chemical, molecular cytological, clinical, diag-
nostic, prevention and inheritance of genetic
disorders in humans.

6233*

Enzyme Analysis. Lab 2. Prerequisite: 6214.
Characterisitcs, separation, detection, assays,
kinetics, mechamisms of catalysis, inhibition or
inactivation, and clinical applications of en-
zyme analysis.

6243*

Human Nutrition. Lab 2. Prerequisite: 5215.
Role of vitamins and minerals in maintaining
normal metabolism, role of nutrients in provid-
ing athletic and immune system performance,
and pathophysiology associated with nutrient
deficits and nutrient excesses. Role of drugs in
inducing cancer and increasing nutrient re-
quirements.

6253*

Biqchemistrg_ of Hormone Action. Prereg-
uisite: 6233. Biochemical mechanisms behind
peptide and steroid hormone action.

6263*

Techniques in Molecular Biology. Lab 4.
Prerequisites: 5215, 5316, consent of instruc-
tor. Transformation of bacterial and mammalian
cells; purification of nucleic acids; cloning of
DNA fragments; labeling of nucleic acids with
non-radioactive probes; analysis of DNA and
RNA by electrophoresis and hybridization; DNA
sequencing; design, synthesis and use of oli-
gonucleotides; site-directed mutagenesis; de-
tection of rare nucleic acids by the polymerase
chain reaction and expression of proteins.



6313*

Diagnostic Parasitology. Lab 2. Prerequi-
site: 5316. Animal parasites of humans with a
focus on the laboratory identification of the
medically important protozoan and helminthic
diseases.

6323*

Diagnostic Virology. Lab 4. Prerequisites:
5215, 5316. Viruses causing disease in hu-
mans with emphasis on the laboratory diagno-
sis, prevention, and treatment of viral diseases.

6333*

Immunology. Prerequisites: 5215, 5316. The
experimental basis of immunology and immu-
nopathology.

6343*

Microbial Physiology. Lab 2. Prerequisites:
5215, 5316. The chemical composition, growth
and metabolism of prokaryotic organisms in-
cluding regulation and control of metabolic
pathways with emphasis on metabolism unique
to microbes.

6353*

Molecular Virology. Lab 2. Prerequisites:
5215, 5316, consent of instructor. The funda-
mental molecular biology of the virus life cycle
using one virus as a model to examine penetra-
tion, gene regulation, replication, assembly and
egress, as well as hostimmunological response
and epidemiology.

6413*

Graduate General Pathology and Labo-
ratory Medicine. Lab 2. Prerequisite: gradu-
ate standing. An introduction to the structural
and functional abnormalities at the tissue level
that manifest as disease states in organ sys-
tems, with emphasis on a patho-physiologic
approach to etiology and pathogenesis of dis-
ease.

6513*

Neuropharmacology. Prerequisites: 5513,
5523. The pharmacology of agents affecting
central nervous system (CNS) function, the in-
teraction of drugs with receptors, and the ac-
tion of endogenous neuromodulators at CNS
sites of action.

6523*

Cardiovascular Physiology and Pharma-
cologx. Prerequisites: 5513, 5523. Physiologic
and pharmacologic mechanisms of cardiac and
vascular smooth muscle function and control
at the molecular, cellular, tissue and organ
system levels.

6533*

Principles of Drug Action. Prerequisites:
5513, 5523. The molecular basis of drug up-
take, distribution, physiologic action, and elimi-
nation from the body including pharmacoge-
netics, drug allergy, drug resistance, drug
tolerance and physical dependence, and
chemical mutagenesis, carcinogenesis, and
teratogenesis.

6543*

Neurochemistry. Prerequisites: 5215, 5616.
Introduction to”the fundamental aspects of
neurochemistry using both cellular and mo-
lecular approaches.

6553*

Neurochemical Basis of Disease. Prereg-
uisites: 5215, 5616, 6543. Introduction to the
cellular and molecular aspects of disease states
as they relate to changes in neurochemistry.

6563*

Neuroimmunoendocrinology. Prerequisites:
5513, 5523, 5616. The molecular, structural
and cellular bases of the bidirectional commu-
nication between the immune and neuroendo-
crine systems.

6613*

Environmental Physiology. Prerequisite:
5616. Environmental parameters, including baro-
metric pressure, temperature, light, gravity,
noise, and crowding, having an impact on ho-
meostatic mechanisms in the normal human
with special emphasis on acute and chronic
adaptations in response to changes in environ-
mental parameters.

6623*

Epithelial Transport and Electrophysiol-
ogy. Prerequisites: 5215, 5616. Transport pro-
cesses across biological membranes and vari-
ous electrophysiological methods related to
membrane transport.

6643*

Neurophysiology. Prerequisite: 5616. Fun-
damental concepts of the motor and sensory
components of the nervous system with em-
phasis on integrative mechanisms.

Biosystems and
Agricultural Engineering
(BAE)

1012

Engineering Software. Lab 3. Prerequisite:
engineering major. Introduction to microcom-
puter software packages useful in engineering
analysis and report preparation.

2022

Introduction to Engineering Design. Lab
4. Prerequisite: sophomore standing in the Col-
lege of Engineering, Architecture and Technol-
ogy. Implementation of creativity and the de-
sign process to solve engineering problems.
Evaluation of the role and the integration of
user considerations, specifications, materials
selection, human and legal factors, economic
factors, and feasibility in the design process.

3023*

Instruments and Controls. Lab 2. Prerequi-
sites: ENGR 1412, ENSC 2613. Transducers,
signal conditioning, read-out instruments, and
electrical controllers. Assembly language pro-
gramming, interfacing and applications of mi-
cro-computers in agriculture.

3113

Quantitative Biology for Engineers. Pre-
requisites: ENSC 2213, 3233. Engineering quan-
tification of biological systems from microscopic
to macroscopic including cellular, microbial,
individual plants and animals, and ecosystems.
System processes such as transport phenom-
ena, bioenergetics, thermodynamics, enzyme
kenetics, metabolism, bioregulation, and agro-
ecosystem modeling.

3213

Machinery for Production and Process-
ing. Lab 2. Prerequisites: 1012, 2012 and ENSC
2112. Function, design, operation and appli-
cation of machine elements used in the pro-
duction and processing of biological materials.

3323

Soil and Water Resource Engineering.
Prerequisite: ENSC 3233. Engineering analysis
applied to soil and water resources. Design
principles and practice for engineering sys-
tems including pumping plants, irrigation and
drainage systems, and erodible channels.

3423

Physical Properties of Biological Materi-
als. Lab 2. Prerequisites: BIOL 1304; ENSC
2142 and 3233. Basic engineering fundamen-
tals applied to characterization and determina-
tion of physical properties of biological materi-
als. Physical characteristics; water relations;
and rheological, thermal, aerodynamic, and
electromagnetic properties of biological materi-
als, including soils. Flow properties of non-
Newtonian fluids and granular solids. Principles
and techniques for measurement and determi-
nation of properties.

4001

Seminar. Prerequisite: senior standing. Prepa-
ration for professional practice through case
studies about ethics, legal liability, safety, and
societal issues. Practical professional
communica- tions experience.

4012

Senior Engineering Design Project |. Lab
6. Prerequisites: 2022; senior standing; admis-
sion to professional school. Team work on pro-
fessional level design projects, using design
procedures to develop specifications, propose
alternative solutions, consider external con-
straints, develop drawings or plans, construct,
test and evaluate designs.

4022

Senior Engineering Design Project II.
Lab 6. Prerequisites: 2022, 4012. Second of
two-semester sequence of senior design
courses.

4213*

Precision Agriculture. Lab 2. Prerequisites:
MATH 1513, senior standing. Introduction to
the concepts of precision agriculture including
analysis of spatial variability, relationships of
fertility and crop response, geographical infor-
mation systems, variable rate technology, opti-
cal sensing, global positioning systems, and
yield monitoring. Case studies included for de-
tailed analyses. Same course as SOIL 4213.

4223*

Power for Production and Processing.
Lab 2. Prerequisites: 3213, ENSC 2122, 221%,
2613. Mobile and stationary power units used
for crop production and processing. Engine
performance, chassis stability and traction. Elec-
tric motor selection and control. Design of power
systems for agricultural production and pro-
cessing applications.

4313*

Hgdrolo&g I. Prerequisites: CHEM 1515, PHYS
2014, ENSC 3233. Basic principles of surface
and groundwater hydrology and their applica-
tion in engineering problems. The hydrologic
cycle, weather and hydrology, precipitation,
evaporation, transpiration, subsurface waters,
stream flow hydrographs, hydrologic and hy-
draulic stream routing, probability of hydrologic
events, application of hydrologic models. Same
course as CIVE 3843.

4353*

Mechanical Design Il Prerquisites: ENGSC
2013, ENSC 2122, MAE 33283. Design of power
transmission systems, including belts, chains
and gears. Selection of electric motors, actua-
tors, encoders, and related electromechanical
components. Selection and application of hy-
draulic and pneumatic components in machine
design applications. Design practice in the form
of short projects integrating the various seg-
ments covered in the course. Same course as
MAE 4353.

4400*

Special Problems. 1-4 credits, maximum 4.
Investigations in specialized areas of agricul-
tural engineering.
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4413+

Processing Biological Materials. Prerequisites:
3423; ENSC 3233, course in heat transfer. Ma-
terials handling. Size reduction and agglom-
eration of biological materials. Fan characteris-
tics. Dehydration. Special emphasis on design
of systems and equipment for materials han-
dling, grain drying and storage.

4423

Food Engineering. Prerequisites: 4413, ENSC
2213; senior standing. Design thermal pro-
cesses. Drying processes. Separation pro-
cesses. Microbial and quality changes during
processing. Processing non-Newtonian fluids.

5000*

Thesis and Research. 1-6 credits, maximum 6.
Prerequisite: consent of major professor.
5030*

Engineering Practice. 1-12 credits, maximum
12. Prerequisite: B.S. degree in agricultural
engineering. The identification, analysis and
synthesis of an authentic problem in agricul-
tural and biological engineering. Solution of
the problem will involve making engineering
decisions tempered by real-time restraints, eco-
nomic realities, and limited data with due con-
sideration for environmental and social impli-
cations.

5413*

Instrumentation in Biological Process Con-
trol System. Prerequisite: 3023 or equivalent.
Analysis of transducers for on-line measure-
ment and control of biological processes. Em-
phasis on selection of measurement techniques
and transducers to sense physical properties
of biological materials. Application to agricul-
tural and food processing industries.

5501*

Seminar. Discussion of current literature with
special emphasis on research and experimen-
tal techniques.

5513*

Experimental Engineering Analysis. Prereg-
uisite: STAT 4023. Design and analysis of engi-
neering experiments, error sources and pre-
diction equations using statistical theory.
6000*

Research and Thesis. 1-10 credits, maximum
30. Prerequisite: approval by the student's ad-
visory committee. Independent research and
doctoral thesis preparation under the cogni-
zance of a graduate faculty member in the
student's field of specialization.

6313*

Stochastic Methods in Hydrology. Prerequi-
sites: CIVE 5843, STAT 4033. Stochastic and
statistical hydrologic analyses of surface water
and groundwater systems. Analysis of urban
and rural drainage and detention systems.
Same as CIVE 6843.

6323*

Advanced Irrigation Engineering. Prerequi-
site: 3323 or equivalent. Hydraulic theory and
design and operation of surface, sprinkler, and
trickle irrigation systems. Management of wa-
ter and energy in irrigated agriculture.

6333*

Fluvial Hydraulics. Prerequisite: 3013 or
equivalent. Principles of sediment detachment
and transport in fluvial systems. Design of stable
channels and flow resistance relationships for
sediment-laden flows.

6343*

Ground Water Contaminant Transport. Pre-
requisite: SOIL 5583 or CIVE 5913 or GEOL
5453. Principles of solute and multiphase trans-
port in soils and ground water. Effects of ad-
vection, diffusion, dispersion, degradation, vola-
tilization and adsorption. Relationships between
laboratory and field scale transport. Contami-
nation by nonaqueous phase liquids.

6503*

Similitude in Research. Prerequisite: MATH
2233. Theory of similitude and its use in plan-
ning, conducting and analyzing experiments in
engineering and biological sciences.

6520*
Problems in Soil and Water Engineering. 2-6
credits, maximum 6. Prerequisite: consent of
instructor. Problems associated with erosion
control, drainage, flood protection and irriga-
tion.

6540*

Problems in Farm Power and Machinery. 2-6
credits, maximum 6. Prerequisite: consent of
instructor. Literature review and analytical stud-
ies of selected farm power and machinery prob-
lems. Written report required.

6580*

Problems in Transport Processes. 2-6 cred-
its, maximum 6. Prerequisite: consent of in-
structor. Literature review and analysis of heat
and mass transport and interval diffusion in
biological materials. Transport phenomena at
interfaces, thermal and cryogenic processing,
drying, packed and fluidized bed systems.
Thermal and moisture control processing af-
fecting quality of food products. Written report
required.

6610*

Advanced Research and Study. 1-10 credits,
maximum 20. Prerequisite: approval by the
student's advisory committee. Research and
study at the doctoral level on the topic related
to the student's doctoral program and field of
interest.

Botany (BOT)

3005

(N)Field Botany. Lab 6. Prerequisite: BIOL
1114 or equivalent. Botanical field techniques,
the vegetation of North America, and the flora
of Oklahoma. Terminology of description, use
of taxonomic keys, techniques of specimen
preservation, field recognition of plant taxa and
communities and controlling ecological factors,
economic and wildlife significance of dominant
taxa, principles of classification and and no-
menclature. Four weekend field trips required.

3013*

Biological Microtechnique. Lab 3. Prerequi-
site: BIOL 1404 or 1604. Techniques for prepa-
ration of biological materials for microscopic
examination. Same course as ZOOL 3013.

3024*

Plant Diversity. Lab 4. Prerequisite: BIOL 1404.
Forms and life histories of selected plants with
emphasis on some of the less familiar forms.
The diversity of plant forms as well as basic
similarities in life histories; importance of each
form to man and his environment. Field trips
required.

3114*

Plant Taxonomy. Lab 4. Prerequisite: BIOL
1404 or equivalent. Vocabulary and concepts
of plant taxonomy: terminology, keys, nomen-
clature, documentation, classification and bio-
systematics. Emphasis on angiosperm flora of
Oklahoma. Field trips required.

226 Biosystems and Agricultural Engineering

3233*

Plant Anatomy. Lab 3. Prerequisite: BIOL 1404.
Structure of cells, tissues and organs of plants.
Consideration of structure as related to ontog-
eny, phylogeny and function.

3460*

Plant Physiology Laboratory. 1-2 credits,
maximum 2. Lab 2-4. Prerequisite: 3463 or
concurrent enroliment. Skills in techniques for
working with plants, experiments involving nu-
trition, respiration, photosynthesis, water rela-
tions, translocation, hormones, growth and de-
velopment. Students having creditin BIOL 3014
should enroll for one hour; all others enroll for 2
hours credit.

3463*

Plant Physiology. Prerequisite: BIOL 1404.
Plant subcellular structure, water relations, wa-
ter absorption and ascent of sap, transloca-
tion, gaseous exchange, nutrition, enzymes,
respiration, photosynthesis, growth, develop-
ment, reproduction, tropisms, hormones, dor-
mancy and seed germination.

3693*

Plant Geography. Prerequisite: BIOL 1404. Dis-
cussion of the natural geography of the world's
plants and the factors controlling it, especially
environmental and biological, with emphasis
on evolutionary trends and events.

4023*

Community Ecology. Prerequisite: BIOL 3034
or equivalent. Plant and animal communities,
community theory, the role of competition, pre-
dation, and demography in structuring plant
and animal communities, succession, current
controversies in ecology, with emphasis on the
primary literature.

4123*

Ethnobotany. Prerequisite: one course from
BIOL 1404 or 1604, HORT 1013, 3024, PLNT
1213, or consent of instructor. Uses of plants
by past and present cultures for food, fiber
and medicinal purposes. The role of plants in
traditional rituals and religious practice.

4213*

Botanical Limnology. Lab 3. Prerequisite:
BIOL 1404 or equivalent strongly recom-
mended. Taxonomy, ecology, and physiology
of freshwater algae and vascular aquatic plants,
with special reference to their role in overall
limnological dynamics. Field trips required.

4374*

Agrostology. Lab 4. Prerequisite: BIOL 1404.
Grasses and the principles involved in their
classification. Field trips required.

4400

Undergraduate Research. 1-3 credits, maxi-
mum 6. Prerequisite: consent of instructor. Un-
dergraduate research problems in botany.

4993

Senior Honors Thesis. Prerequisites: depart-
mental invitation, senior standing, Honors Pro-
gram participation. A research project under
the direction of a faculty member resulting in a
written report to be judged by a second faculty
member as well. An oral presentation made at
a departmental seminar. Required for gradua-
tion with departmental honors in botany.

5000*

Research. 1-6 credits, maximum 6. Research
for the M.S. degree.

5104*

Mycology. Lab 4. Prerequisite: graduate stand-
ing. A systematic study of the fungi, with em-
phasis on taxonomy, comparative morphology
and fungal biology. Taught in the Department
of Plant Pathology. Same course as PLP 5104.



5110*

Problems in Botany. 1-5 credits, maximum 8.
Prerequisite: consent of instructor. Special stud-
ies in any area of botany.

5153*

Ecosystem Analysis. Prerequisite: BIOL 3034;
CHEM 3015 or equivalents. Theory and prin-
ciples of ecosystem ecology focusing on me-
tabolism and biogeochemical cycles in terres-
trial and aquatic systems. Application of
principles to current issues of environmental
change and management. Same course as
ZOOL 5153.

5232*

Cytogenetics Laboratory. Lab 4. Prerequi-
site: PLNT 5452 or concurrent enrollment. Cy-
togenetic research techniques, especially
karyotyping; observation and interpretation of
cytogenetic phenomena including mitosis, meio-
sis and chromosomal aberrations.

5423*

Plant Mineral Nutrition. Prerequisite: 3463 or
equivalent. Uptake, translocation, metabolism,
and biochemical function of mineral nutrients
in higher plants.

5533*

Advanced Ecology. Lab 3. Prerequisite:
Strongly recommended to have taken 4023 or
BIOL 3034 or equivalent. Physiological and evo-
lutionary aspects of plant ecology as revealed
by recent research. Spring recess field trip
required.

5753*

Physiology of Plant Growth and Develop-
ment. Prerequisite: 3463 or equivalent. Mo-
lecular mechanisms of growth and develop-
ment, subcellular organization and function,
plant hormones, photomorphogenesis, germi-
nation and dormancy, senescence and abscis-
sion, plant rhythms. Application of physiologi-
cal principles to agriculture.

5763*

Plant Tissue Culture. Lab 3. Prerequisite: 3463
or BIOL 3014 or equivalent. Skills in sterile
technique, media preparation, embryogenesis
and organogenesis. Survey of the major types
of tissue culture and their application to crop
and horticultural species. Introduction to gen-
eral principles of genetic engineering of plant
cells.

5813*

Plant Developmental Genetics. Prerequisite:
BIOL 3024 or equivalent. Discussion of mor-
phogenesis, embryogenesis, gametogenesis,
and the regulation of gene expression during
plant development. Emphasis on recent ge-
netic, experimental, and molecular studies of
development in higher plants.

5823*

Plant Morphology. Lab 3. Prerequisite: 3024.
Comparative study of the form and life cycle of
representative genera of the major taxa of vas-
cular plants. Field trips required.

5850*

Botany Seminar. 1 credit, maximum 6. Re-
quired of senior and graduate majors.

5923*

Environmental Plant Physiology. Prerequi-
site: 3463 or equivalent. Effects of light, tem-
perature, water, soil and other environmental
factors on physiological responses of plants;
photosynthesis, water relations, water and tem-
perature stress, flowering, dormancy and ger-
mination.

6000*

Research. 1-15 credits, maximum 36. Inde-
pendent research for the doctoral dissertation.

Business Administration

(BADM)

1111

Business Freshman Orientation. Prerequisite:
freshman standing only. Required of all first
semester freshmen in the College of Business
Administration. An orientation to the CBA and
OSU; survival skills; and a study of the career
opportunities and curriculum in the various busi-
ness departments.

2010

Special Topics. 1-6 credits, maximum 6. Pre-
requisite: consent of instructor. Special topics
and independent study in business.

3080
International Experience. 1-18 credits, maxi-
mum 36. Prerequisite: consent of the associate
dean of the college. Participation in a formal or
informal educational experience outside of the
USA.

3090

Study Abroad. 1-18 credits, maximum 36. Pre-
requisites: consent of the Study Abroad office
and associate dean of the college. Participa-
tion in an OSU reciprocal exchange program.

3513*

Strategy and Integration in Organizations.
Prerequisites: FIN 3113, MGMT 3123, MKTG
3213. Integration of concepts from the busi-
ness core courses using tools such as simula-
tion and case analysis. Planning model, policy
models, and strategy development.

3713

(International Business. Prerequisites: ECON
2013, FIN 3113, MGMT 3013, MKTG 3213. De-
velopment of international business strategy
based on the integration of economic, account-
ing, financial, management and marketing con-
cepts.

4010

Business Projects. 1-6 credits, maximum 6.
Prerequisite: consent of instructor. Special ad-
vanced topics, projects and independent study
in business.

4050*

Business Colloquium. 3-9 credits, maximum
9. Prerequisites: junior standing and consent
of the instructor and the dean. Study of an
interdepartmental and interdisciplinary nature
of various important issues and aspects of the
business and economic environment. Provides
an intellectual challenge for the able student
with a strong interest in scholarship.

4113*

New Venture Creation. Prerequisite: business
core courses or consent of instructor. Steps
involved in starting a new business. Develop-
ment of a business plan for a venture of student's
choosing. Examination of franchising or acqui-
sition of an existing business as alternative
steps to business ownership.

5013*

Research Methods for Business. Prerequi-
site: STAT 2023, admission to MBA program or
approval from MBA director. Role of Bayesian
and inferential statistics in business research
and management decision making. Measure-
ment, sealing, survey methods, and forecast-
ing. Applications to marketing; managerial, hu-
man resource; financial, and production
planning; and other related business topics.
Use of computers in statistical analysis.

5113*

Entrepreneurship and Venture Management.
Prerequisite: admission to MBA program or
consent of MBA director. Enterprise creation
and problems faced by entrepreneurs in early
growth stages of business ventures. An inter-
disciplinary problem-solving approach with em-
phasis on "live" case studies and plans for new
business ventures. Emphasis is on entrepre-
neurship rather than problems faced by going
concerns.

5200*

Selected Master of Business Administra-tion
Topics. 3-6 credits, maximum 6. Prerequisite:
admission to the Master of Business Adminis-
tration program. Selected topics dealing with
business decision making and contemporary
business issues.

5613*

The External Environment of Business. Pre-
requisite: admission to MBA program or ap-
proval from MBA director. Social, ethical, regu-
latory and political forces as they impact on the
organization. Attention to organizational re-
sponse to these forces through management
policies and strategies.

5713*

Analysis of the Multinational Firm. Prerequi-
site: admission to MBA program or consent of
MBA director. Identification and analysis of the
managerial, financial and market problems fac-
ing the multinational firm. Focus is empirical,
and stressing application of ecological and
quantitative tools to the study of the multidi-
mensional nature of the international business
environment.

6000*

Research and Thesis. 1-9 credits, maximum
30. Prerequisite: approval of advisory commit-
tee.

6100*

Seminar in Business Administration. 3-6
credits, maximum 6. Prerequisite: consent of
instructor. Interdisciplinary in nature; focused
on research methodology.

Business Commumnications

(BCOM)

3113

Written Communication. Prerequisite: 50 se-
mester credit hours. Analysis of business com-
munication problems in terms of generally ac-
cepted communication principles. Practice in
written messages; specifically, special good-
will letters, neutral and good-news, disappoint-
ing, persuasive and employment messages.

3223

Organizational Communication. Prerequisite:
50 credit hours. Communication theory and
process; common and special problems asso-
ciated with interpersonal and organizational
communication affecting business decisions
and operations. Principles and methods of ba-
sic and applied research in business and com-
munication; practice in administrative report
writing. Analysis of selected business cases.

3333

Business Report Writing. Prerequisite: six hours
of English. Fundamentals of writing business
reports, including coverage of mechanics, con-
tent, and structure of business reports. Prac-
tice in writing business reports as well as oral
presentations of reports.

5113*

Seminar in Administrative Communication. Un-
derstanding and application of valid and rel-
evant communication principles and theories.
Designed to develop management-level per-
sonnel who can effectively and efficiently use
oral and written communications as adminis-
trative tools to organizational functioning.
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5210*

Business Communication Applications. 1-3
credits, maximum 3. Application of communi-
cation techniques to the business setting. In-
terpersonal communication skills necessary for
the manager in a business organization. Prob-
lems and applications within the modern busi-
ness setting.

Business Education

(BUSE)

6000*

Doctoral Thesis. 1-10 credits, maximum 10.
Prerequisites: advanced graduate standing and
approval of department head. Independent re-
search for the doctoral thesis. Credit is given
upon completion of the thesis.

Business Honors (BHON)

4053

Critical Issues in Global Business. Prerequi-
sites: junior standing, admission to the Honors
Program. Current critical issues facing busi-
ness in a global environment. Social, political,
economic and technological sectors of the en-
vironment. Framework of study on geographi-
cal and political regions.

4063

Topics in Contemporary Business. Prerequi-
sites: junior standing, admission to the Honors
Program. Topics of interest in the contempo-
rary business and economic environment. The
social role of the corporation; U.S. competitive-
ness and business and environmental issues.

4073

Literature in Business. Prerequisites: junior
standing, admission to the Honors Program.
Foundations of American business through se-
lected literary masterpieces.

4083

Applied Research Processes. Prerequisites:
junior standing, admission to the Honors Pro-
gram. The relevant aspects of the philosophi-
cal, historical and ethical issues in scientific
inquiry and business research methods. Prepa-
ration for completion of senior honors thesis.

4990

Business Honors Thesis. 1-5 credits, maxi-
mum 5. Prerequisites: Honors Program partici-
pation, senior standing, college approval. A
guided reading and research program ending
with an honors thesis under the direction of a
faculty member, with second faculty reader
and oral examination. Required for graduation
with college honors in business.

Business Professions

(BSPR)

3523

Office Problems in Keyboarding. Lab 2. Pre-
requisite: 2313 or equivalent. Problems in of-
fice situations requiring application of keyboard-
ing knowledge and skills. Emphasis on quality
work at high speeds.

3863

Office Procedures. Prerequisite: 2630. Theory
of and applied practice in performing secre-
tarial and managerial operations. Human rela-
tions in business as well as decision-making
and problem-solving.
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4363

Teaching Bookkeeping and Accounting. Pre-
requisites: ACCT 2203, EPSY 3213, skill in sec-
retarial business subjects, and full admission
to Professional Education. Teaching bookkeep-
ing and accounting including development of
objectives; organization, assessment and
preparation of instructional resources and ma-
terials. Administration and interpretation of as-
sessment techniques; design and use of diag-
nostic and achievement examinations;
interaction patterns and instructional modifica-
tions.

4473

Teaching Business Education Skill Courses.
Prerequisite: full admission to Teacher Educa-
tion. Instructional methods in the teaching of
skill development courses, including classroom
interaction patterns, instructional modification,
and evaluation techniques.

4653

Data Processing Instructional Methods and
Procedures. Prerequisite: MSIS 2103. Instruc-
tional methods in the teaching of data-process-
ing courses including the development of an
understanding of computer hardware and soft-
ware concepts and terminology. Problems,
methods, and techniques in using and teach-
ing concepts about the computer and com-
puter programming languages. Hands-on pro-
gramming experience integral part of course.
Lab required.

5110*

Problems in Business Professions. 1-3 cred-
its, maximum 6. Current problems in business
education, based upon the interests and needs
of the students.

5330*

Field Study. 1-6 credits, maximum 6. Prerequi-
site: consent of department head. Individual
investigations conducted in absentia and in-
ternships; periodic conferences and reports
during the progress of the study.

5770*

Current Issues in Vocational Business Pro-
grams. 1-3 credits, maximum 6. Problems,
materials, methods, history and current theory
and philosophy of vocational business pro-
grams.

Cell and Molecular Biology
(CLML)

3112

Cell Biology. Prerequisites: BIOL 1114 and BIOL
1403 or 1604; CHEM 1314 and 1515. Struc-
tures found within living cells, the dynamics of
these structures and the functions which they
perform.

3254*

Immunology. Lab 1. Prerequisite: MICR 2124.
Vertebrate host's ability to defend itself against
foreign intrusion. Chemistry and biology of the
acquired immune response. Same course as
MICR 3254.

4001

Professional Transitions in Microbiiology and
Cell and Molecular Biology. Prerequisites: de-
clared microbiology or cell and molecular biol-
ogy major with minimum 70 hours earned and
consent of instructor. Understanding major ar-
eas and employment activities in microbiology,
cell biology and molecular biology fields. Evalu-
ating and understanding scientific and profes-
sional literature, and making the transition from
undergraduate education to postgraduate edu-
cation or employment. Same course as MICR
4001.

4013

Laboratory Techniques in Molecular Genet-
ics. Lab 3. Prerequisites: BIOL 3014, MICR
2124. The art and practice of scientific research,
with hands-on experience. Techniques includ-
ing PCR/DNA sequencing, blots, ELISA, and
other genetic/forensic techniques.

4123*

Virology. Prerequisite: BIOL 3014 or one course
in biochemistry. Corequisite: 3224. Virus-host
interactions including structure-function of ani-
mal, plant, and bacterial viruses. Discussion of
the molecular biology of virus infection and
development. Same course as MICR 4123.

4264

Cell Physiology. Lab 3. Prerequisite: BIOC 3653
or BIOL 3014. Cellular activities and funda-
mental physiological processes. Same course
as ZOOL 4264.

4273*

Developmental Biology. Prerequisite: BIOL
3024. The molecular biology and molecular
genetics of developmental processes such as
cell division, differentiation, migration, cell-cell
communication, and gene expression in a wide
variety of organisms.

4323*

Bioenergetics. Prerequisites: BIOC 3653 or
BIOL 3014. Bioenergetic reactions and mecha-
nisms involved in energy production in plants,
animals and microbial systems. Same course
as MICR 4323.

4990

Special Problems. 2-4 credits, maximum 8.
Prerequisite: consent of instructor.Minor inves-
tigations in the field of cell and molecular biol-
ogy.

4993

Senior Honors Project. Prerequisites: depart-
mental invitation, senior standing, Honors Pro-
gram participation. A research project under
the direction of a faculty member resulting in a
written report to be judged by a second faculty
member. Required for graduation with depart-
mental honors in CLML.

Chemical Engineering
(CHE)

2033

Introduction to Chemical Process Engineer-
ing. Prerequisites: CHEM 1515, ENSC 2213.
Application of mathematics and scientific prin-
ciples to solving chemical engineering prob-
lems. Simple material and energy balances
applied to process design. The nature and
application of unit operations and unit processes
to the development of chemical processes.

3013

Rate Operations I. Prerequisite: admission to
CHE Professional School. Basic rate equations
for heat, mass and momentum transport; the
transport analogies, solutions and correlations
for predicting transport rates for practical ap-
plications; utilization in design and analysis of
process equipment.

3113
Rate Operations Il. Prerequisites: 3013, 3473,
4333. Continuation of CHE 3013.

3473

Chemical Engineering Thermodynamics. Pre-
requisite: admission to CHE Professional School.
Application of thermodynamics to chemical pro-
cess calculations. Behavior of fluids, including
estimation of properties by generalized meth-
ods. Study of chemical thermodynamics, in-
cluding heats of reaction, chemical reaction
and phase equilibria.



4002*

Chemical Engineering Laboratory . Lab 6. Pre-
requisites: 3013, 3473, and 4333. Applications
of heat, mass, and momentum transfer, unit
processes, and unit operations principles to
the analysis of bench and pilot-scale equip-
ment. Interpretation of experimental data and
the presentation of results are emphasized.

4112*

Chemical Engineering Laboratory Il. Lab 6.
Prerequisites: 4002, 3113, and 4473. A con-
tinuation of 4002.

4124*

Chemical Engineering Design I. Lab 2. Pre-
requisites: 4002, 3113, and 4473. Economic
analysis of process plants and systems of
equipment; methods for estimating plant in-
vestment requirements and operating costs;
economic evaluation and optimal design of
chemical process systems; basic equipment
and process design calculations.

4224+

Chemical Engineering Design Il. Lab 2. Pre-
requisite: 4124. A continuation of CHE 4124.
Economic analysis of process plants and equip-
ment. Design of chemical processing equip-
ment and chemical plants. Application of com-
puter techniques to chemical engineering
design.

4293

Introduction to Biomedical Engineering. Pre-
requisites: ENSC 2213, 3233, MATH 2155. In-
troduction to engineering principles applied to
biomedical applications. Biomaterials, drug de-
livery, artificial organs, transport in biological
systems, and modeling of biological systems.

4333

Transport Phenomena. Prerequisite: admission
to CHE Professional School. Physical and math-
ematical similarities and differences of momen-
tum, heat and mass transfer. Molecular theo-
ries of viscosity, thermal conductivity and
diffusion. Shell balance techniques, Navier-
Stokes equations, differential equations of en-
ergy and continuity in multi-component, reac-
tive and nonreactive systems used to solve
simple transport phenomena problems. Trans-
port phenomena in turbulent flow systems with
convective heat and mass transfer comple-
mented with unsteady state transport.

4343

Environmental Engineering. Prerequisites:
3473, 4333. Application of science and engi-
neering principles to minimize the adverse ef-
fects of human activities on the environment.
National and state environmental regulations;
predictive movement and fate of chemicals in
the geospheres; multi-media pollution assess-
ment, analysis and control.

4473*

Chemical Reaction Engineering. Prerequisites:
3473, 4333. Principles of chemical kinetics rate
concepts and data treatment. Elements of re-
actor design principles for homogeneous sys-
tems; introduction to heterogeneous systems.
4581*

Seminar. Prerequisite: senior standing in the
CHE department. Recent developments in
chemical engineering and the process indus-
tries.

4840*

Process Control Laboratory. 2-5 credits, maxi-
mum 5. Lab 4-8. Prerequisites: 3013 and MATH
2233. Experimental study of control loop per-
formance including: process dynamics, sen-
sors, feedback controllers, and control valves.
Analog and digital techniques including: pneu-
matic and electronic components, program-
mable controllers, and computer simulation with
colorgraphics.

4843*

Chemical Process Instrumentation and Con-
trol. Prerequisite: 4124. Instruments for mea-
suring temperature, pressure, composition and
other process variables; different modes of con-
trol and their influence on process stability.
System analysis and design through lineariza-
tion technique.

4990

Special Problems. 1-5 credits, maximum 5.
Lab 3-15. Prerequisite: senior standing. Train-
ing in independent work, study of relevant lit-
erature and experimental investigation of an
assigned problem.

5000*

Master's Thesis. 1-6 credits, maximum 6. Pre-
requisite: approval of major professor. Meth-
ods used in research and thesis writing.

5030*

Professional Practice. 2-6 credits, maximum
8. Prerequisites: senior standing and consent
of instructor. Application of chemical engineer-
ing principles to the solution of real-life engi-
neering problems in an actual or simulated
industrial environment. Includes application of
design and testing procedures, economic
evaluation and reporting on one or more as-
signed projects.

5110*

Special Topics In Chemical Engineering. 2-3
credits, maximum 6. Lab 2-6. Prerequisite: con-
sent of instructor. Small group and individual
projects in unit operations, unit processes,
chemical kinetics, computer applications, pro-
cess modeling or any of a wide range of chemi-
cal engineering topics. May be repeated for
credit if subject matter varies.

5123*

Advanced Chemical Reaction Engineering.
Prerequisite: 4473. Advanced principles and
applications of chemical kinetics in catalysis,
heterogeneous systems, non-ideal reactions,
polymerization and biological reactions.

5213*

Selected Diffusional Unit Operations. Mass
transfer in fluids. Diffusion in liquids and gases.
Equilibrium stage and transfer unit concepts.
Mass transfer concepts of diffusional unit op-
erations such as absorption, adsorption, crys-
tallization, drying, humidification and liquid ex-
traction.

5283*

Bioengineering. Prerequisite: consent of in-
structor. Application of fundamental chemical
engineering principles to biochemical, biomedi-
cal and physiological processes. Fermentation
technology, biological mass transfer and kinet-
ics, bioreactor design and scale-up, artificial
organs, drug delivery formulations, pharmoco-
kinetics, biomaterials, and human physiology.

5293*

Biomedical Engineering. Prerequisite: consent
of instructor. Application of fundamental engi-
neering principles to biomedical processes.
Transport in biological systems, drug delivery,
tissue engineering, biomaterials, artificial or-
gans, physiological modeling, and biomedical
Sensors.

5413*

Fundamentals of Polymer Engineering. Fun-
damental principles in the engineering of mac-
romolecules. Various aspects of polymer engi-
neering including definitions and nomenclature,
polymer physical chemistry, mass-transfer,
rheological and mechanical properties, indus-
trial production and applications.

5423*

Process Heat Transfer. Application of funda-
mental principles of single- and two-phase fluid
dynamics and heat transfer to the design and
analysis of process heat transfer equipment.

5633*

Stagewise Operations. Stagewise separation
in binary and multicomponent systems. Devel-
opment of theoretical techniques with applica-
tion to typical situations in vapor-liquid, liquid-
liquid and solid-liquid systems. Use of digital
and analog techniques.

5703*

Optimization Applications. Prerequisite: gradu-
ate standing. A survey of various methods of
unconstrained and constrained linear and non-
linear optimization. Applications of these meth-
odologies using hand-worked examples and
available software packages. Intended for en-
gineering and science students. Same course
as ECEN 5703, IEM 5023 and MAE 5703.

5733*

Neural Networks. Prerequisite: graduate stand-
ing. Introduction to mathematical analysis of
networks and learning rules, and on the appli-
cation of neural networks to certain engineer-
ing problems image and signal processing and
control systems. Same course as ECEN 5733
and MAE 5733.

5743*

Chemical Engineering Process Modeling. 3
credits, maximum 6. Chemical engineering sys-
tems and process models. Analytical and nu-
merical methods of solution of resulting equa-
tions or systems of equations, with computer
methods in a chemical engineering context.

5793*

Advanced-process Design and Economics.
Prerequisites: 4124, 4224. Application of chemi-
cal engineering principles to the design and
analysis of process equipment and plants; pre-
diction and extrapolation of thermal and physi-
cal properties; methods for design and synthe-
sis of process units and equipment.

5843*

Principles of Chemical Engineering Thermo-
dynamics. Principles of thermodynamics. Prop-
erties of fluids and prediction of thermodynamic
properties. Phase and chemical equilibrium.
Thermodynamics in unit operations.

5853*

Advanced Chemical Process Control. Prereg-
uisite: 4843 or equivalent. General concepts
and approaches of model-based control. Stud-
ies in the application of process-model-based
control and model-predictive control on multi-
variable, nonlinear, nonstationary, noisy pro-
cesses.

5873*

Air Pollution Control Engineering. Causes, ef-
fects and control of atmosphere pollution. Same
course as CIVE 5873.

5990*

Special Problems. 2-4 credits, maximum 9. Pre-
requisite: consent of instructor. Individual re-
port topics in chemical engineering involving
operations, processes, equipment, experi-
ments, literature search, theory, computer use
or combinations of these.

6000*

Doctoral Thesis. 2-15 credits, maximum 30.
Prerequisite: approval of major professor. The
doctoral candidate will register for a minimum
of 3 semester credit hours to a maximum of 15
semester credit hours in each semester during
which laboratory work is in progress. Methods
used in research and thesis writing. An original
investigation of a problem in chemical engi-
neering and its report in a dissertation.

6010*

Chemical Engineering Seminar. 1-3 credits,

maximum 3. Advanced research and develop-
ment topics.
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6023*

Chemical Engineering Science |. Prerequisites:
5213 and 5423. Theoretical aspects of fluid
dynamics, heat transfer and mass transfer.
Boundary layer theory, multiphase flow theory
of diffusion and interphase mass transfer. Analo-
gies between heat, mass and momentum trans-
fer.

6113*

Chemical Engineering Science Il. Prerequisite:
6023. Continuation of 6023. Theoretical aspects
of fluid dynamics, heat transfer and mass trans-
fer. Boundary layer theory, multiphase flow.
Theory of diffusion and interphase mass trans-
fer. Analogies between heat, mass and mo-
mentum transfer.

6223*

Advanced Chemical Engineering Thermody-
namics. Prerequisite: 5843. Phase equilibrium
in multicomponent systems. Irreversible pro-
cesses. Properties of fluids and the prediction
of properties by statistical methods. Applica-
tion of thermodynamics to unit operations.
6440*

Advanced Topics in Chemical Engineering. 3-
6 credits, maximum 9. Topics in chemical engi-
neering unit operations in design. Advanced
mathematical techniques in chemical engineer-
ing problems. May be repeated for credit if
subject matter varies.

6543*

Chemical Engineering Kinetics. Prerequisite:
6223. Kinetics of chemical reaction. Reaction
rates in homogeneous systems. Design of batch
and fluid reactors. Catalysis and the design of
gas-solid catalytic reactors.

6703*

Research Methods in Chemical Engineering.
Prerequisites: M.S. or Ph.D. candidacy in chemi-
cal engineering or consent of instructor. Meth-
ods and skills required to successfully conduct
chemical engineering research projects. Main-
taining research records, experiment design,
data validation, results presentation, and re-
search ethics.

Chemistry (CHEM)

1014

(L,N)Chemistry in Civilization. Lab 2. Sym-
bols, methods and contributions to society of
the chemical sciences. Includes polymers, pol-
lution, energy, consumer chemicals, drugs,
nuclear science and other topics. No credit for
students with credit in 1215, 1314.

1215

(L,N)General Chemistry. Lab 2. Prerequisite:
MATH 0123 or high school equivalent. The be-
ginning chemistry course recommended for
students in the applied biological sciences. No
credit for students with credit in 1014, 1314.

1225

(N)General Chemistry. Lab 2. Prerequisite: 1215
or advanced placement. A continuation of gen-
eral chemistry, recommended for students in
the applied biological sciences. No credit for
students with credit in 1515.

1314

(L,N)General Chemistry. Lab 2. Prerequisite:
MATH 1513 or concurrent enrollment in 1613,
1715 or a higher level math course. The begin-
ning chemistry course recommended for stu-
dents in basic biological sciences (including
premedical science and pre-veterinary sci-
ence), physical sciences and engineering. No
credit for students with credit in 1014, 1215.
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1413

(L,N)Inquiry-based Chemistry. Lab 3. Prereg-
uisite: PHYS 1313 recommended. Directed in-
quiry and hands on study of chemical reac-
tions. Recommended for elementary education
majors as model course to learn and teach
science.

1414

(L,N)General Chemistry for Engineers. Pre-
requisites: one year of high school chemistry
or one semester of college chemistry and MATH
1513 or concurrent enroliment in 1613, 1715 or
a higher level math course. Survey course for
engineers needing only one semester of chem-
istry. Thermodynamics, atomic structure, solid
state, materials, equilibria, acids and bases
and electrochemistry. No credit for students in
1314.

1515

(L,N)General Chemistry. Lab 2. Prerequisite:
1314 or advanced placement. A continuation
of general chemistry. No credit for students
with credit in 1225.

2113

Principles of Analytical Chemistry. Prerequi-
sites: 1515 and MATH 1513 or 1715. Modern
theories of solutions, separation techniques and
methods of analysis.

2122
Quantitative Analysis Laboratory. Lab 6. Pre-
requisite: 2113 or concurrent enroliment. Labo-
ratory work related to material covered in CHEM
2113.

2990

Special Problems in Chemistry for Non-ma-
jors. 1-2 credits, maximum 2. Prerequisite: 1515
or concurrent enrollment. Independent training
in chemistry at the lower-division level.

3015*

The Chemistry of Organic Compounds. Lab 4.
Prerequisites: 1215 and 1225 or equivalent.
Terminal, one-semester non-majors course in
organic chemistry covering the general prin-
ciples of nomenclature, structures, bonding,
methods of preparation, reactions and uses of
acyclic, cyclic, and aromatic compounds. No
credit for students with credit in 3053 or 3112.
3053*

Organic Chemistry. Prerequisite: 1515 or
equivalent. Hydrocarbons and their derivatives,
including specific compounds of theoretical,
biological or industrial importance. No credit
for students with credit in 3015.

3112

Organic Chemistry Laboratory. Lab 6. Prereg-
uisite: 3153 or concurrent enrolliment. Labora-
tory exercises related to theoretical principles
covered in CHEM 3053 and 31583. No credit for
students with credit in 3015.

3153*
Organic Chemistry. Prerequisite: 3053. A con-
tinuation of 3053.

3164

Physical Science for Teachers. Lab 2. Prereg-
uisites: 1314, GEOL 1114, PHYSC 1114.
Capstone course in physical science for po-
tential science teachers. Review of physics and
chemistry principles and phenomena as re-
lated to the curriculum.

3353

Descriptive Inorganic Chemistry. Prerequisite:
1225 or 1515. Structures and properties of the
elements and their many compounds in the
broadest sense which includes the modern
technologically important materials, organome-
tallics, and inorganic substances of biological
significance.

3434*

Physical Chemistry |. Prerequisites: 2113,
MATH 2155. Introductory theoretical analysis
of molecular structure, chemical bonding and
macroscopic chemical systems using quan-
tum theory, classical and statistical thermody-
namics and kinetics. Students who are not
chemistry majors may receive graduate credit.

3532*

Physico-Chemical Measurements. Lab 6. Pre-
requisites: 2122, 3434. Apparatus, experimen-
tal methods and calculations employed in
physico-chemical investigations.

3553*

Physical Chemistry Il. Prerequisite: 3434. A
continuation of 3434. Students who are not
chemistry majors may receive graduate credit.

4020*

Modern Methods of Chemical Analysis. 1-5
credits, maximum 5. Lab 2. Prerequisites: 2122,
3434. Theoretical and laboratory study of mod-
ern techniques, reagents and instruments em-
ployed in analytical chemistry.

4101*

Laboratory and Chemical Safety. Instruction
on chemical safety, prudent laboratory prac-
tices, and federal, state, and OSU regulations
on safety. Graded on a pass-fail basis.

4320*

Chemical and Spectrometric Identification of
Organic Compounds. 1-3 credits, maximum 3.
Lab 1-2. Prerequisites: 3112 and 3153. Theory
and practice in separating mixtures of organic
compounds and some theory and practice in
identifying organic compounds by spectro-
scopic methods.

*

Special Problems. 1-5 credits, maximum 6.
Lab 3-15. Prerequisite: senior standing. Train-
ing in independent work, study of relevant lit-
erature and experimental investigation of an
assigned problem.

5000*

Thesis. 1-6 credits, maximum 6. Investigations,
chiefly experimental, with necessary confer-
ences. Familiarizes the student with methods
used in research in chemistry.

5011*

Graduate Seminar. Preparation and presenta-
tion of seminars, usually on subjects of current
interest taken from the literature. Completion of
1 credit hour required for M.S. degree.

5103*

Physical and Chemical Separations. Prerequi-
site: one year of physical chemistry. Principles
of bulk and multi-stage separation methods:
chromatography, liquid-liquid extraction and
zone melting.

5113*

Equilibrium and Kinetics in Analytical Chem-
istry. Prerequisite: one year of physical chem-
istry. Physical and chemical principles of equi-
librium and kinetics as applied to analytical
problems.

5220*

Modern Topics for Teachers. 1-6 credits, maxi-
mum 6. Prerequisite: teaching experience. De-
signed to help elementary and secondary sci-
ence teachers improve their subject matter
competence in chemistry. Content varies, de-
pending on the needs of specific groups of
teachers.

5223*

Chemistry of High Polymers. Prerequisites:
3153 and 3434 or equivalent. Preparation and
polymerization of organic monomers; proper-
ties and uses of resulting high polymers; theo-
ries of polymerization; inorganic and natural
organic polymers.



5260

Inorganic Chemistry I. 1-3 credit hours, maxi-
mum 3. Prerequisites: 3353 or equivalent, and
3 hours of physical chemistry. Bonding theory,
molecular symmetry and structure, character-
ization of inorganic compounds, coordination
chemistry, crystal field theory, solution chemis-
try, and mechanisms of inorganic reactions in
solution.

5283*

Solid-state Chemistry. Prerequisite: 5260.
Structure, bonding, and properties of cyrstalline
and amorphous inorganic solids. Emphasis on
the characterization of inorganic solids and
phase transitions in inorganic solids.

5323*

Reactions of Organic Compounds. Prerequi-
site: 3153. Products and mechanisms of reac-
tions of importance in organic synthesis.

5373*

Spectrometric Identification of Organic Com-
pounds. Lab 3. Prerequisite: 4320. Lectures
on ultraviolet, circular dichroism, infrared,
nuclear magnetic resonance (NMR) and mass
spectrometry (MS). More advanced techniques
in NMR and MS stressed. Hands-on training
and use of modern spectroscopic instrumenta-
tion in laboratory.

5443*

Mechanism and Structure in Organic Chemis-
try.Prerequisites: 3153 and 3553. Relationship
of properties of organic compounds to their
structure; mechanisms of organic reactions.
5563*

Chemical Thermodynamics |. Prerequisite:
3558. Statistical and classical thermodynam-
ics applied to chemical systems.

5623*

Quantum Chemistry . Prerequisite: 3553. Fun-
damentals of quantum mechanics, including
classical mechanics, wave representation of
matter, the Schroedinger equation and atomic
structure.

5960*

Inorganic Chemistry Il. 1-3 credits, maximum
3. Prerequisite: 5260. Chemistry of main group
and transition metal organometallic compounds,
metal clusters, and catalysis by organometallic
polymers, bioinorganic chemistry, and materi-
als chemistry.

6000*

Research. 1-12 credits, maximum 55. Prereg-
uisite: M.S. degree in chemistry or permission
of instructor. Independent investigation under
the direction and supervision of a major pro-
fessor.

6011*

Advanced Seminar. Prerequisite: 5011 or M.S.
degree. Preparation and oral presentation of
critical reviews on chemical subjects. Usually
related to the student's research area. Comple-
tion of 1 credit hour required for the Ph.D.
degree.

6050*

Special Topics in Analytical Chemistry. 1-6
credits, maximum 6. Supervised study of top-
ics and fields not otherwise covered.

6103*

Electroanalytical Chemistry. Prerequisite: 4024.
The theory, practice and instrumentation in vari-
ous areas of modern electroanalytical chemis-
try.

6113*

Analytical Spectroscopy. Prerequisite: 4024.
Survey of selected topics in analytical applica-
tions of spectroscopic techniques. Fundamen-
tal concepts as well as current trends in re-
search, including instrumentation.

6323*

Heterocyclic Compounds and Medicinal Chem-
istry. Preparations and reactions of cyclic or-
ganic compounds containing atoms other than
carbon in the ring. Modern synthetic techniques
as well as industrial methods for the prepara-
tion of heterocycles, especially those with me-
dicinal properties and uses as related to struc-
tural characteristics of the compounds.

6353*
Chemistry of Natural Products. Prerequisite:
5323. Complex naturally occurring organic com-
pounds such as alkaloids, terpenes and ste-
roids.

6420*

Special Topics in Organic Chemistry. 1-9 cred-
its, maximum 9. Prerequisite: 3153. Deals with
topics not covered in other courses.

6453*

Chemical Kinetics. Prerequisite: 3553. The ki-
netics of chemical reactions and their theoreti-
cal interpretation.

6523*

Quantum Chemistry Il. Prerequisite: 5623 or
PHYSC 5613. Molecular quantum mechanics
and chemical bonding.

6553*

Molecular Spectroscopy. Prerequisite: 5623.
Spectra and structure of molecules.

6623*
Chemical Thermodynamics Il. Prerequisite:
5563. A continuation of 5563.

6650*

Selected Topics in Advanced Physical and
Inorganic Chemistry. 1-6 credits, maximum 12.
Prerequisite: consent of instructor. Supervised
study of selected topics and fields not other-
wise covered.

6803*

Photonics I: Advanced Optics. Lab 9. Prereg-
uisite: ECEN 3813 or PHYS 3213, or consent of
instructor. Advanced optics including spectral
and time characteristics of detectors, charac-
teristics of lasers, time, spectral and spatial
parameters of laser emission, interferometric
techniques, and nonlinear effects such as two-
photon absorption and second and third har-
monic generations. Ultrashort laser pulses.
Same course as ECEN 6803 and PHYS 6803.

6811*

Photonics IIl: THz Photonics and THz-TDS. Lab
3. Prerequisite: 6803. THz photonics and THz
time-domain spectroscopy (THz-TDS). Con-
cepts and techniques of driving electronic cir-
cuitry with ultrashort laser pulses to generate
and detect freely propagating pulses of THz
electromagnetic radiation using several opera-
tional research systems. Same course as ECEN
6811 and PHYS 6811.

6821*

Photonics II: Spectroscopy Il. Lab 3. Prerequi-
site: 6803. Operating principles and applica-
tions of laser spectroscopy of atoms, molecules,
solids and complex fluids. Absorption, emis-
sion, photon correlation, coherence, time re-
solved Fourier transform. Raman spectroscopy
and non-linear optical. Same course as ECEN
6821 and PHYS 6821.

6831*

Photonics II: Spectroscopy lll. Lab 3. Prereg-
uisite: 6803. Advanced spectroscopic instru-
ments and methods used for investigation of
semi-conductors and solid state material. Stimu-
lated emission characterized both in wavelength
and in time. Time-resolved fluorescence mea-
surements. Multiphotonic excitations. Fast mea-
suring techniques including subnanosecond
detectors, picosecond streak cameras, and
ultrafast four-wave mixing and correlation tech-
niques. Time-dependent photoconductivity
measurements. Same course as ECEN 6831
and PHYS 6831.

6841*

Photonics lll: Microscopy I. Lab 3. Prerequi-
site: 3553 or consent of instructor. The struc-
ture and imaging of solid surfaces. Basics of
scanning probe microscopy (SPM). Contact
and noncontact atomic force microscopy (AFM).
Scanning tunneling microscopy (STM) in air.
Same course as ECEN 6841 and PHYS 6841.

6851*

Photonics Illl: Microscopy Il. Lab 3. Prerequi-
site: 3553 or consent of instructor. Advanced
technigues of SPM. Magnetic force microscopy,
Kelvin force microscopy, STM in vacuum. Char-
acterization of Materials with SPM.
Nanolithography with SPM. Device Manufac-
turing and analysis. Same course as ECEN
6851 and PHYS 6851.

6861*

Photonics Illl: Microscopy lll and Image Pro-
cessing. Lab 3. Prerequisite: ECEN 5793. Digi-
tal image processing, including projects. Im-
age acquisition and display, image
enhancement, geometric operations, linear and
nonlinear filtering, image restoration, edge de-
tection, image analysis, morphology, segmen-
tation, recognition, and coding/compression.
Same course as ECEN 6861 and PHYS 6861.

6871*

Photonics IV: Synthesis amd Devices I. Lab 3.
Prerequisite: 6803 and 6841. Preparation of
functional nanostructures and related optical/
electronic devices. Physical and chemical meth-
ods of thin film deposition. Engineering of pro-
totypes of light emitting diodes, sensors, opti-
cal limiting coatings, lithographic patterns. Same
course as ECEN 6871 and PHYS 6871.

6881*

Photonics IV: Semiconductor Devices, Test-
ing and Characterization. Lab 3. Prerequisite:
6803. Test and characterization of semicon-
ductor and optoelectronic devices. Hall effect,
four point probe, CV and IV measurements,
optical pump-probe, photoluminescence, and
electro-optics sampling. Same course as ECEN
6881 and PHYS 6881.

6891*

Photonics IV: Semiconductor Synthesis and
Devices lll. Lab 3. Prerequisite: 6803. Process-
ing, fabrication and characterization of semi-
conductor optoelectronic devices in class 100/
10000 cleanrooms. Cleanroom operation in-
cluding general procedure for material pro-
cessing and device fabrication. Device pro-
cessing using a variety of processing such as
mask aligner, vacuum evaporators and rapid
thermal annealer. Testing using optical and
electrical testing apparatus such as |-V, C-V,
Hall, and optical spectral measurement sys-
tems. Same course as ECEN 6891 and PHYS
6891.

Civil Engineering (CIVE)

3113

Intermediate Mechanics of Materials. Prereg-
uisite: ENSC 2142. Stress-strain behavior of
engineering materials. Transformation of
stresses and strains in two dimensions. Shear
and moment diagrams for beams. Stresses in
beams under combined loads. Deflection of
beams. Buckling of columns.

3413

Structural Analysis. Lab 3. Prerequisite: ENSC
2143. Analysis of internal forces and deflec-
tions of structures subjected to static loading.
Beams, trusses, and framed structures ana-
lyzed by appropriate classical methods. Clas-
sical methods and modern computer proce-
dures for the analysis of statically indeterminate
structures.
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3513

Structural Steel Design. Lab 3. Prerequisite:
3413. Introduction to the design of structural
steel members and connections in accordance
with AISC specifications.

3523

Reinforced Concrete Design. Lab 3. Prerequi-
site: 3413. Introduction to the design of rein-
forced concrete elements in accordance with
the strength design requirements of the ACI
Building Code.

3614

Engineering Surveying. Lab 3. Prerequisite:
MATH 1613 or MATH 1715. Principles and tech-
niques of vertical and horizontal measurements
related to engineering and construction projects.
Linear and angular measurements, differential
leveling, traverses, topographic surveys, con-
struction surveying, horizontal and vertical
curves, earthwork quantities, and design of
route systems.

3623

Engineering Materials Laboratory. Lab 3. Ba-
sic construction materials including Portland
cement concrete, asphalt concrete, aggregates,
and composite materials. Behavioral charac-
teristics, use, and quality control of these ma-
terials. Basic statistical procedures used for
material specifications. Laboratory sessions
provide "hands on" experience in performing
standard tests.

3633

Transportation Engineering. Prerequisite: 3614
or consent of instructor. Planning, design and
operations of transportation facilities. Vehicle
characteristics and human factors in design.
Traffic stream variables and their measurement
techniques. Basic traffic flow models. Highway
and street intersection capacity and level of
service. Traffic control concepts. Transporta-
tion systems management. Application of sta-
tistical analysis and operations research to ana-
lyze transportation problems.

3713

Geotechnical Engineering. Prerequisite: ENSC
2143. Physical and mechanical properties of
soils, including specific gravity, grain size dis-
tribution, plasticity, permeability, consolidation,
and shear strength. Use of physical and me-
chanical properties to calculate stresses in a
soil mass, lateral earth pressures, bearing ca-
pacity, and slope stability. Application of physi-
cal and mechanical properties to design of
foundations, retaining structures and slopes.

3813

Environmental Engineering Science. Prereg-
uisites: CHEM 1314 or 1515, MATH 2155. En-
gineering aspects of the life support system;
the carbon-oxygen cycle; cycling of nitrogen,
sulfur and phosphorus; and the hydrologic
cycle. Concepts of environmental pollution and
degradation. Techniques for mitigation; water
and wastewater treatment, solid and hazard-
ous waste management, and air pollution abate-
ment. Calculation of pollution potential and treat-
ment system parameters.

3833

Applied Hydraulics. Prerequisites: CHEM 1314
or 1515, ENSC 3233, PHYS 2014. Basic hy-
draulic principles and their application in civil
engineering problems. Analyses of water dis-
tribution networks, open channels, storm-wa-
ter management and wastewater collection sys-
tems, water pumps, hydraulic models, hydraulic
measurements, treatment plant hydraulics, and
hydraulic structures.
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3843

Hydrology I. Prerequisite: ENSC 3233. Basic
principles of surface and groundwater hy-
drology and their application in engineering
problems. The hydrologic cycle, weather and
hydrol-ogy, precipitation, evaporation, tran-
spiration, subsurface waters, stream flow
hydrographs, hydrologic and hydraulic stream
routing, probability of hydrologic events, ap-
plication of hydrologic models. Same course
as BAE 4313.

3853

Environmental Engineering Laboratory. Lab
3. Prerequisite: 3813. Performance of experi-
ments with benchscale environmental engi-
neering unit operations, review of chemical
principles and analyses important to the evalu-
ation of these and other environmental engi-
neering applications. Emphasis on the devel-
opment of experimental results that can be
used in the design of full-scale units.

4010*

Civil Engineering Research. 1-4 credits, maxi-
mum 12. Prerequisite: senior standing or con-
sent of instructor. Research and investigation
of civil engineering problems.

4042

Senior Seminar. Prerequisite: senior standing
or consent of instructor. Topics relevant to the
professional practice of civil and environmen-
tal engineering. Written communications skills
are stressed. Resumes, letters of introduction
and job interviews are discussed in detail.
Management principles and project manage-
ment are introduced. The advantages of pro-
fessional registration and professional and
technical society membership are covered.
Laws impacting the practice of engineering
such as OSHA and ADA are introduced. Other
topics such as professional ethics, income
taxes and investments are discussed.

4043

Senior Design. Prerequisites: 3513, 3523,
3713, senior standing. Major comprehensive
design experience using the team approach.
Industry practitioners provide design projects
and analyze and critique results. Extends the
undergraduate experience and provides the
student with opportunities to analyze and de-
sign complex structures.

4143*

Environmental Engineering Design. Prereg-
uisites: 3833, 3853, 4833. Factors involved in
the design of engineered environmental sys-
tems. Solving "real world" environmental engi-
neering problems. Design experience using
decision making techniques, integrating and
expanding upon current knowledge, and de-
fending engineering decisions made. Eco-
nomic, environmental, social and regulatory
aspects of environmental engineering design.

4273*

Construction Planning and Scheduling. Lab
3. Prerequisites: senior standing and consent
of instructor. Critical-path methods of plan-
ning, scheduling and controlling construction
projects. Includes both computer and
noncomputer techniques.

4711*

Basic Soils Testing Laboratory. Lab 3. Pre-
requisite: 3713. Laboratory measurement of
the physical and mechanical properties of
soils; specific gravity, grain size distribution,
plasticity, compaction, compressibility, and
shear strength.

4763*

Construction Estimating. Lab 2. Prerequisite:
senior standing. The construction industry, its
makeup, operation, estimating and bidding pro-
cedures. Theory and practice of estimating ma-
terials, labor, equipment and overhead costs for
various types of construction. Emphasis on pre-
liminary cost estimates during the conceptual
design phase of a construction project.

4823*

Human Impact on the Environment. The activi-
ties of humans and how they affect the aque-
ous, terrestrial and atmospheric environment.
4833*

Unit Operations in Environmental Engineering.
Prerequisites: 3813, ENSC 3233. Fundamental
principles of water and wastewater treatment,
including basic theory and development of de-
sign parameters. Application of these to the
design of unit operations and processes in vari-
ous treatment plants.

5000*

Master's Thesis or Report. 1-6 credits, maxi-
mum 6. Prerequisite: graduate standing. A stu-
dent studying for a master's degree will enroll in
this course for 2 credit hours if a report is to be
written; 6 credits if a thesis is to be written.

5010*

Civil Engineering Seminar. 1-3 credits, maxi-
mum 6. Prerequisites: graduate standing and
approval of major professor. Review of literature
of major fields of civil engineering.

5013*

Aquatic Chemistry. Prerequisites: 5813 or con-
current enrollment, CHEM 1515 or equivalent.
Application of chemical principles to environ-
mental problems. Chemical kinetics, chemical
equilibrium, acid-base chemistry, and develop-
ment of pc-pH diagrams and coordination chem-
istry. Precipitation and dissolution reactions and
oxidation-reduction reactions.

5020*

Civil Engineering Research. 1-6 credits, maxi-
mum 6. Prerequisites: graduate standing and
approval of major professor. Research and in-
vestigations other than thesis studies.

5030*

Engineering Practice. 1-6 credits, maximum 9.
Prerequisite: approval of adviser. Professional
supervised civil engineering practice involving
authentic projects for which the student assumes
a degree of professional responsibility. Activi-
ties must be approved in advance by the
student's adviser and may consist of engineer-
ing experience on-campus or off-campus, or
both. Periodic reports both oral and written are
required as specified by the adviser.

5080*

Engineering Problems. 1-3 credits, maximum
6. Prerequisite: graduate standing. Problems of
particular interest to graduate students in the
field of applied science.

5123*

The Legal and Regulatory Environment of En-
gineering. Prerequisite: junior, senior or gradu-
ate standing. The U.S. and Oklahoma court sys-
tems. Tort law and labor law having an impact
on engineering and construction. Union organi-
zation and activities. Government contracting
and the laws governing it. Discussions of the
Occupation Safety and Health Act and Ameri-
cans with Disabilities Act. In-Depth look at envi-
ronmental policy, laws, and regulations affect-
ing engineering including NEPA, CWA, SDWA,
RCRA, CERCLA, and CAA. Water law.



5133*

Construction Contracts and Specifications.
Prerequisite: graduate standing or consent of
instructor. The nature of contracts. Contract
documents. Master format. Principles of speci-
fication writing. Contract types. Bonds and in-
surance. Bidding. Subcontracting. Disputes and
disputes resolution.

5143*

Project Engineering and Management. Pre-
requisite: graduate standing or consent of in-
structor. Management of the design and con-
struction of civil engineering projects. Topics
include owner's study, formation of project
teams, design coordination, construction, and
project closeout.

5153*

Contract Administration. Prerequisite: gradu-
ate standing or consent of instructor. Methods
and techniques of tracking and control of con-
struction projects. Evaluation of current research
findings to contract implementation.

5163*

Construction Equipment Management. Prereg-
uisite: graduate standing or consent of instruc-
tor. Analysis of construction equipment. Per-
formance under various operating conditions.
Application of engineering fundamentals to con-
struction methods. Selection and costs of equip-
ment, prediction of equipment production rates,
and unit costs of work in place.

5173*

Concrete Construction. Prerequisite: gradu-
ate standing or consent of instructor. Design of
formwork for concrete structures. Analysis of
loads, deflections, and stresses of forming sys-
tems. Evaluation of economics of formwork de-
signs.

5213*

Environmental Geotechnology. Prerequisites:
background in soil mechanics and basic chem-
istry. A study of the ability of soil to retain
pollutants, effect of pollutants on chemical,
physical and geotechnical properties of soil.
Description of soil remediation technologies.

5233*

Geotechnical Engineering Investigations. Pre-
requisites: 3713, 4711, and basic geology
course. Description of methods of subsurface
exploration, sampling, and in situ testing. Dis-
cussion includes a review of engineering geo-
physical methods, equipment and methods for
boring and sampling of soil and rock, mea-
surement of ground water conditions, and in
situ testing equipment and methods such as
cone penetration test, pressure meter test and
others.

5243*

Use and Design of Geosynthetics. Prerequi-
sites: 3713, 4711. Description of types of
geosynthetics available for engineering uses.
Pertinent engineering properties required to
design for various functions, basic design meth-
odology for geosynthetics for various functions,
and construction and performance consider-
ations.

5263*

Terrain Analysis. Prerequisites: Basic courses
in soil mechanics and geology. Prediction of
geotechnical engineering characteristics of geo-
logical landforms from remote sensing imag-
ery. Emphasis on photographic stereo inter-
pretation. Training and practice of this media in
land-use applications and environmental prob-
lems.

5303*

Systems Analysis for Civil Engineers. Prereg-
uisite: senior or graduate standing. Synthesis
of systems modeling and simulation techniques,
mathematical optimization procedures, and
evaluation tools of multi-attributed systems in-
cluding utility theory and decision analysis.
Mathematical optimization techniques in the
areas of resource allocation, transportation and
water resources systems planning, structural
design, construction management, and envi-
ronmental and ecological problems.

5313*

Highway Traffic Operations. Prerequisite: 3633.
Level of service, capacity and service volume
concepts. Operational characteristics of unin-
terrupted-flow and interrupted-flow traffic fa-
cilities. The 1985 HCM procedures for analyz-
ing the capacity of freeways, multilane and
two-lane rural highways, urban arterials, sig-
nalized and unsignalized street intersections,
and transit and pedestrian facilities. Adminis-
trative and planning actions for congestion man-
agement. Design alternatives and improvement
strategies for effective use of urban arterial
street width.

5343*

Urban Transportation Planning. Prerequisite:
3633. Determinants of demand for transporta-
tion and models for demand forecasting. Per-
formance characteristics of transportation sys-
tems and models for performance. Quantitative
analysis of multimodal transportation networks
including prediction of flow patterns and ser-
vice quality. Evaluation of social, environmen-
tal, and political impacts of transportation deci-
sions. Application of systems analysis
techniques to the generation, evaluation, and
selection of alternative transportation systems.
5353*

Public Transportation Systems. Prerequisite:
3633. Technological and operating character-
istics of public transportation systems includ-
ing express and local buses, commuter rail,
light rail transit, taxi and other paratransit ser-
vices. Transit service performance measures.
Planning of transit routes and systems. Design
of transit stations, park and ride facilities and
transit rights-of-way. Financing, management,
marketing and public policy issues.

5363*

Design and Planning of Airports. Prerequisite:
3633. Nature of civil aviation. Aircraft charac-
teristics and performance related to airport plan-
ning and design. Air traffic control and naviga-
tion systems. Basics of airport planning and
airport demand forecasting. Analysis of airport
capacity and delays. Runway length require-
ments. Configuration and geometric design of
runways, taxiways, holding aprons, and land-
ing areas. Airport lighting, marking, and sign-
ing. Drainage and noise control.

5373*

Design of Traffic Control Systems. Prerequi-
site: 3633. Traffic control systems design, avail-
able technological options and range of agency
needs. Design of vehicle detectors, control-
lers, communications links, signal display hard-
ware and wiring. Development of timing plans
using computer simulation models. Freeway
surveillance and control: ramp metering, inci-
dent detection and motorist information sys-
tems. Preparation of contractual documents and
construction supervision.

5383*

Geometric Design of Highways. Prerequisite:
3633. Geometric, functional and aesthetic as-
pects of roadway design. Alignment, sight dis-
tance, at-grade intersections, interchanges and
freeway systems. Design tools and techniques.

5403*

Advanced Strength of Materials. Prerequisite:
3413. General states of stress and strain, theo-
ries of failure, energy principles, beam bend-
ing, shear center, torsion of prismatic shafts,
beams on elastic foundations, plates and shells,
elastic stability.

5413*

Classical Methods of Structural Analysis. Pre-
requisite: 3413. Advanced analysis of indeter-
minate frames, trusses and arches by classi-
cal, numerical, and energy methods with
emphasis on methods for hand computations.

5423*

Matrix Analysis of Structures. Prerequisite: con-
sent of instructor. Matrix analysis of two- and
three-dimensional trusses and frames. Devel-
opment of member stiffness matrices. Assem-
blage of structure matrices by direct stiffness
method. Computer programs for structural
analysis.

5433*

Energy Methods in Applied Mechanics. Pre-
requisites: 3413, MATH 2233 or MAE 3323.
Advanced structural mechanics from the stand-
point of virtual work; energy principles and
variational calculus applied to the analysis of
structures, mechanisms, dynamics, and vibra-
tions.

5443*

Theory of Elastic Stability. Prerequisite: 5403.
General theory of elastic stability; buckling of
columns; analysis of beam-columns; stability
analysis of structural frames, thin-walled beams
of open cross-section, and plate structures.
5453*

Engineering Analysis. Prerequisite: senior
standing and consent of instructor. Advanced,
classical mathematical skills for engineers. Di-
mensional analysis, general tensor analysis,
curvilinear coordinates, partial differential equa-
tions, perturbation theory, integral equations,
special functions, eigen function analysis, inte-
gral transform methods, variational methods.
5463*

Structural Reliability and Engineering Judg-
ment. Prerequisite: 3413, STAT 4033. Basic
probability and statistics. Probability concept
for failure analysis. System reliability. Bayesian
approach. Inspection procedures. Allowable
stress design versus load and resistance fac-
tor design. Classical theory of structural reli-
ability. Reliability analysis of structures. Case
histories of engineering judgment. Engineering
ethics.

5503*

Computer-aided Structural Analysis and De-
sign. Prerequisites: 3413; 3513 and 3523 (or
concurrent enrollment); senior or graduate
standing. Major comprehensive design experi-
ence. Promotion of a design office atmosphere
in using a team approach. Industry practitio-
ners provide design projects and critique re-
sults. Analysis and design of complex struc-
tures and preparation of contract documents
and drawings. Emphasis on modern computer-
based computation and presentation tools.

5513*

Advanced Reinforced Concrete Design. Pre-
requisite: 3523. Advanced topics in reinforced
concrete design with emphasis on frames,
slabs, and earthquake-resistant structures.
5523*

Advanced Steel Structure Design. Prerequi-
site: 3513. Advanced topics in steel design
such as plastic design, plate girders, compos-
ite design, fatigue and fracture, stability, and
bracing design.
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5533*

Prestressed Concrete. Prerequisite: 3523. De-
sign of simple and continuous prestressed con-
crete beams. Behavior under overload. Calcu-
lation of prestress losses and deflections.
5543*

Bridge Design. Prerequisites: 3513 and 3523.
Structural design of steel and concrete high-
way bridges, including bridge types, parts of a
bridge, loads and load distribution, analysis,
design, and bridge rating. Emphasis on topics
of special interest to students.

5553*

Fatigue and Fracture Mechanics. Prerequisite:
MAE 4333 or consent of instructor. Fracture
processes in engineering materials including
design considerations, failure avoidance and
predictability. Fatigue processes and high-
strength, toughness-limited materials empha-
sized. Same course as MAE 5553.

5653*

Asphalt Materials and Mix Design. Lab 1.5.
Prerequisite: 3633 or consent of instructor. Prin-
ciples of asphalt concrete mix design includ-
ing material characteristics and performance.
Evaluation of Hveem and Marshall mix design
methods. Asphalt cements, rubberized asphalt
polymer asphalts, emulsions, cutbacks, and
aggregates. Laboratory sessions focused on
the engineering properties of the materials dis-
cussed.

5673*

Concrete Materials and Mix Design. Lab 1.5.
Prerequisite: senior or graduate standing. Prin-
ciples of concrete mix design including mate-
rial characteristics, strength and durability re-
quirements, environmental effects and forensic
analysis. ACl and PCA mix design procedures.
Laboratory on theoretical and practical aspects
of concrete technology.

5693*

Pavement Design and Analysis. Prerequisite:
3633 or consent of instructor. Principles of pave-
ment design including stress analyses, load
and environmental effects and material char-
acteristics. AASHTO, PCA and Al methods of
pavement design. Computer methods. Practi-
cal aspects of life cycle cost analyses and
construction methods.

5703*

Soils in Construction. Prerequisites: 3713, 4711
or consent of instructor. Soils types and gen-
eral behavior during construction; earthwork
construction requirements and specific con-
siderations for embankments, pavements, build-
ings and retaining structures; groundwater con-
trol during construction; soil modification and
stabilization; and construction considerations
for geosynthetics. Basic design considerations,
including selection of placement conditions for
compaction; proportioning of groundwater con-
trol systems; selection of type and amount of
soil modifier, and design of geosynthetics to
meet specific functions.

5713*

Soil Mechanics. Prerequisites: 3713 and 4711.
Application of soil mechanics principles and
concepts in geotechnical areas of permeability
and seepage, settlement analysis, bearing ca-
pacity, lateral earth pressures and retaining
walls, slope stability, and metastable soils.

5723*

Foundation Engineering. Prerequisites: 3713
and 4711. Types of structural foundations in-
cluding footings, mats, rafts, piles and drilled
shafts. Site characteristics, exploration pro-
grams, field data, test results and construction
materials and methods as basis for selection of
type of foundation and design. Geotechnical
design procedures and considerations.
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5733*

Rock Mechanics in Engineering Design and
Construction. Prerequisites: undergraduate
courses in soils and geology. Stresses, strength
variations and deformational behavior of rock.
Engineering classification of rock. Methods of
field and laboratory measurement of the engi-
neering properties of rock. Rock mechanics
consideration in the design and construction of
engineering works.

5743*

Soil-Structure Interaction. Prerequisites: 3713
and senior or graduate standing in civil engi-
neering. The mechanical interaction effects be-
tween soils and structures using suitable engi-
neering procedures such as finite differences
and finite element methods. Civil engineering
problems where interaction effects are most
dominant including grade beams (beams on
elastic foundation), axially- and laterally-loaded
piles, cantilever and anchored sheet pile walls.

5753*

Engineering Soil Stabilization. Prerequisites:
3713 and 4711. Theoretical and practical as-
pects of engineering soil stabilization as a
method for improving and upgrading low qual-
ity and unstable soils for engineering purposes.
Use of lime, fly ash, portland cement, asphalt,
and other physical and chemical admixtures.
Application of deep foundation stabilization
methods such as preloading, deep compac-
tion, injection, and reinforcement.

5793*

Soil Dynamics. Prerequisite: 3713. Behavior of
soils under dynamic loads and its modeling.
Liquefaction. Analysis of dynamically-loaded
foundations and dynamic soil-structure inter-
action. Response of soil deposits and embank-
ment dams to earthquakes.

5813*

Environmental Laboratory Analysis. Lab 3.
Prerequisite: 4833 or concurrent enrollment.
Analytical procedures for water and waste wa-
ter contaminants. Emphasis on the chemical
theory of procedures, analytical work and an
understanding of the significance or need for
such laboratory data for surface and ground-
water management and water and wastewater
treatment processes and design.

5823*

Environmental Risk Assessment and Manage-
ment. Prerequisites: an introductory class in
statistics and background in engineering, man-
agement or science. Environmental risk as-
sessment and management. Applies elements
of statistics, probability and environmental simu-
lation to determine the public health and eco-
logical risks from activities of humans.

5833*

Water Quality Management. Physical, chemi-
cal and biological factors in pollution and natu-
ral purification of rivers and lakes in relation to
point and nonpoint sources of pollution. Devel-
opment of low flow statistics and pollution load-
ing functions for subsequent modeling projects.
Dissolved oxygen and nonpoint source con-
tamination models developed and applied.
5843*

Hydrology Il. Prerequisite: 3843. Physical phe-
nomena of the surface water hyrdologic pro-
cesses. Derived and empirical models for
evaporation, infiltration, basin runoff and un-
steady flow routing will be presented. Basic
flood analysis techniques will also be studied.
5853*

Bioremediation. Prerequisite: 3813 or equiva-
lent science background. Process selection
and design of bioremediation systems for reno-
vation of contaminated hazardous and indus-
trial waste sites, soils, sludges. Site analysis
emphasizing contaminant and environmental
characteristics. Engineering factors to promote
successful bioremediation. Design project re-
quired.

5863*

Advanced Unit Operations in Environmental
Engineering. Prerequisite: 4833. Theory and
design of advanced physical-chemical water
and wastewater treatment processes applied
to municipal, industrial, and hazardous waste
situations.

5873*

Air Pollution Control Engineering. Causes, ef-
fects and control of atmospheric pollution.
5883*

Residuals and Solid Waste Management.
Theory, design and operation of systems for
handling, treatment, and disposal of process
sludges (water treatment, wastewater treatment,
industrial) and solid wastes. Potential material
reclamation options.

5913*

Groundwater Hydrology. Prerequisite: 3843.
Theory of groundwater movement, storage, ex-
ploration and pumping tests. Design of ground-
water recovery and recharge systems.

5923*

Water Resources Planning and Management.
Application of engineering economics and
microeconomic theory to the planning and man-
agement of water resources projects including
flood control, hydroelectric, water supply, and
urban stormwater. Systems analysis ap-
proaches, primarily linear and dynamic pro-
gramming, and their application in water re-
sources.

5933*

Water Treatment. Prerequisite: 4833. Theory,
design and operation of water treatment plants.
Sizing of various unit processes. Water treat-
ment plant control procedures.

5943*

Unit Operations and Processes Laboratory.
Lab 3. Prerequisite: 4833, 5813 or equivalent.
Bench and pilot-scale experiments as physical
models of water and wastewater treatments.
Techniques of data collection and analysis ap-
plied to design of physical, chemical and bio-
logical processes.

5953*

Biological Waste Treatment. Lab 3. Prerequi-
site: 4833 or equivalent. Fundamentals of mi-
crobial systems applied to waste treatment pro-
cesses. Standard suspended-growth and fixed
biofilm wastewater and sludge suspensions and
treatment system design calculations.

5963*

Open Channel Flow. Prerequisite: 3833. Open
channel hydraulics, energy and momentum con-
cepts, resistance, channel controls and transi-
tions, flow routing, and sediment transport.

5973*

Ground Water Quality. Prerequisite: graduate
standing or consent of instructor. Ground wa-
ter protection legislation. Fate and transport of
nutrients, metals, other anions and cations, or-
ganics, bacteria and viruses in the subsurface
environment. Pollution containment, abatement
techniques. Aquifer restoration.

5983*

Groundwater Pollution Control. Theory, de-
sign and operation of groundwater pollution
control systems. Includes examples from site
specific applications as well as regional or na-
tional focus.



5993*

Groundwater Pollution Analysis and Trans-
port. Prerequisite: 5913 or equivalent. Trans-
port of contaminants through groundwater sys-
tems including basics of advective-dispersive-
retardance and decay. Parameter and model
selection. Detailed treatment of groundwater
contamination. Emphasis on application of
geostatistics to groundwater pollution problems.
Construction and modeling semivariograms,
use in kriging and co-kriging and in stochastic
simulation. Conditional simulations, the inverse
problem, Monte Carlo simulations and the con-
struction of fault and event trees.

6000*

Ph.D. Research and Thesis. 1-16 credits, maxi-
mum 30. Independent research under the di-
rection of a member of the graduate faculty by
students working beyond the level of Master of
Science degree.

6010*

Seminar. 1-6 credits, maximum 12. Prerequi-
sites: consent of instructor and approval of the
student's advisory committee. Analytical stud-
ies with suitable reports on problems in one or
more of the subfields in civil engineering by
students working beyond the level of Master of
Science degree.

6403*

Theory of Elasticity. Stress, strain and defor-
mation analysis of two- and three-dimensional
elastic continua. Propagation of stress waves
through elastic continua.

6413*

Plate and Shell Structures. Prerequisite: 5403.
Bending of thin plate structures to include rect-
angular and circular plates. Analysis of
orthotropic plates by classical and numerical
methods. Introduction to shell bending theory.
6433*

Structural Dynamics. Analysis of bars, frames,
towers, multistory building and truss structures
subjected to dynamic disturbances; investiga-
tion of lumped and distributed mass systems;
natural frequencies, response spectra, appli-
cations to blast loading and earthquake analy-
sis.

6434*

Finite Element Analysis in Engineering. Pre-
requisite: consent of instructor. Finite element
methods from an advanced viewpoint. Matrix
mechanics; approximation theory; weighted re-
sidual and variational statements; shape func-
tions and element types; parametric mappings;
convergence criteria and error analyses; non-
linear and transient methods; eigenanalysis;
programming techniques; applications to solid
mechanics, structures, fluids mechanics, and
thermal problems.

6444*

Boundary Element Methods in Engineering.
Prerequisite: consent of instructor. Matrix for-
mulation and solution of complex two- and three-
dimensional problems cast as boundary inte-
gral equations. Synthesis of integral
relationships; elementary and advanced appli-
cations in solid mechanics, structures, fluids,
and thermal problems; coupling with finite ele-
ment analysis.

6553*

Earthquake-resistant Design. Review of char-
acteristics of earthquakes. Consideration of site
and structural parameters on response of build-
ing. Building code specifications. Structural
analysis and design procedures necessary to
achieve earthquake-resistant structures.

6713*

Seepage and Groundwater Flow. Prerequisite:
3713. Seepage through earthen dams and
around hydraulic structures. Properties of
phreatic surfaces. Seepage pressures, piping
and boiling. Construction and utilization of flow
nets. Groundwater mechanics applications in-
cluding flow characteristics and changes in
flow due to pump and drain systems.

6723*

Advanced Geotechnical Engineering. Prereg-
uisites: 3713 and GEOL 1114 or 3023. Geo-
logic occurrence and engineering significance
of ground failure hazards such as slope move-
ments, streambank erosion, subsidence, meta-
stable soils and earthquakes. Emphasis on
qualitative identification of ground failure haz-
ards with quantitative assessive and remedial
actions.

6843*

Stochastic Methods in Hydrology. Prerequi-
sites: 5843, STAT 4033. Stochastic and statisti-
cal hydrologic analyses of surface water and
ground water systems. Analyses of urban and
rural drainage, and detention systems. Same
as BAE 6313.

6853*

Modeling of Water Resources Systems. Pre-
requisites: 5843 and 5913. Application of finite-
difference and finite-element methods to pre-
dict water flow and chemical and biological
water quality in saturated-unsaturated ground
waters, streams, lakes, urban areas, and wa-
tersheds.

6913*

Advanced Environmental Laboratory Analy-
sis. Lab 3. Prerequisite: 5813. Instrumental
analysis of environmental contaminants. Pro-
cess samples, effluents, residuals, and envi-
ronmental samples. Use of gas and liquid (ion)
chromatography, atomic absorption and other
analytical methods.

6923*

Industrial Wastes Engineering. Prerequisite:
graduate standing. Theory and methods of
waste minimization, waste product reduction
or reuse; process changes and treatment of
residuals to reduce volume and toxicity of in-
dustrial wastes.

6953*

Advanced Biological Waste Treatment. Pre-
requisite: 5953. Advanced biological treatment
processes and new process developments.
Nutrient management, anaerobic wastewater
treatment, hazardous waste bioremediation,
land treatment, and macrophyte systems. Use
of kinetic models for system design.

Communication Sciences

and Disorders (CDIS)

2033

Sign Languages. Prerequisite: sophomore
standing. Introduction to methods of sign lan-
guage currently used among the U.S. deaf
society, socially and educationally, including
traditional American Sign Language (ASL),
Manually Coded English (MCE, SEE) and
fingerspelling. Linguisitic components of sign
and various sociological, psychological, and
adaptive communication issues having an im-
pact on the deaf community. Two hours per
week, devoted to lecture and theory; one hour
involved in a variety of interactive sign lan-
guage skill work in smaller groups.

2213

Phonetics. Prerequisite: sophomore standing.
The analysis and description of speech at the
segmental and suprasegmental levels. Devel-
opment of students' perceptual and analytic
skills in speech sound production. Practice us-
ing the International Phonetic Alphabet for broad
and narrow transcription. Overview of the
speech production mechanism and process.

3123

Audiology and Audiometry. Prerequisites:
2213, 3213 and acceptance into CDIS pro-
gram, previous or concurrent enroliment in 3224.
Anatomy and physiology of the hearing mecha-
nism and related physics of sound. Common
etiologies of hearing disorders. Establishing
hearing screening programs. Practical experi-
ence in pure tone audiometry and impe- dance
screening.

3213

Survey of Communication Disorders. Prereg-
uisite: sophomore standing. The normal devel-
opment of speech, language and hearing. The
characteristics, diagnosis and treatment of
speech, language and hearing disorders among
all age groups. Suggestions for related profes-
sions involved with people with communication
disorders.

3224

(S)Speech and Language Development. Pre-
requisites: 2213, 3213 and acceptance into
professional program. Normal acquisition of
phonology, morphology, semantics, syntax and
pragmatics in children. Biological, cognitive
social bases of language acquisition. Descrip-
tion of dialect variations, second language ac-
quisition, and atypical language development.
The relationship between spoken and written
language development.

4010

Clinic Practicum. 1-3 credits, maximum 3. Lab
2-6. Prerequisites: 4022, 4031, 4323 or 4413,
senior standing, 3.25 GPA in the major and
consent of adviser. Supervised clinical
practicum in speech-language pathology and
audiology.

4022

Clinical Methods and Issues. Prerequisites:
2213, 3213, 3224; acceptance into professional
program via Declaration of Intent in CDIS. Fun-
damental process and procedures of clinical
practicum, report writing, goal selection; pro-
duction, assessment and recording of speech
and language behaviors; development of inter-
personal skills with clients, families, and other
professionals; problem solving skills; profes-
sional organization and credentialing require-
ments.

4031

Clinical Observations. Lab 2. Prerequisites:
2213, 3213, 3224; declared communication
sciences and disorders major; must be taken
concurrently with or subsequent to 4022. Ob-
servation and critiquing of speech and lan-
guage pathology and audiology clinical activi-
ties.

4133*

Aural Rehabilitation for the Acoustically Handi-
capped. Prerequisites: 2213, 3123, 3213. Clini-
cal aspects of habilitation and rehabilitation
programs for the deaf and the hard-of-hearing,
including speech reading, auditory training,
speech conservation, speech and language
therapy, hearing aid orientation and counsel-
ing. Study of amplification units including
assistive listening devices.

4214

Anatomy and Physiology of the Speech Mecha-
nism. Lab 1. Prerequisite: 3213 or consent of
the instructor. Structure and function of the
respiratory, phonatory, articulatory, and neural
systems involved in the oral communicative
processes. Laboratory experiences required.
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4222*

Language Analysis. Prerequisites: 3224, and
one of: FLL 2443, ENGL 2443, 4003, 4013,
4063, 4093. Applications of content, form and
use analysis methods to language samples of
individuals with communication disorders.
Analyses of word, phrase, sentence and dis-
course levels. Variations as a function of age,
culture, modality (spoken or written), and dis-
order type.

4253*

Diagnostic Procedures in Communication Dis-
orders. Prerequisites: 3224, 4022. Speech and
language diagnostic testing and procedures,
interpreting diagnostic information and deriv-
ing appropriate treatment goals.

4313*

Speech Science. Prerequisite: 4214. Scientific
bases of the acoustic parameters, the percep-
tual and productive processes of speech, and
the interrelationships of those factors during
speech communication.

4323

Language Assessment and Intervention. Pre-
requisite: 3224. Principles of language assess-
ment, diagnosis, intervention; goal selection
and procedural processes for language inter-
vention with infants, toddlers and preschool-
age children.

4413+

Phonological Assessment and Intervention.
Prerequisite: 3224. Current theories and re-
search in clinical phonology and applied lin-
guistics related to phonological disorders in
children. Normal development and contempo-
rary approaches to assessment and treatment.
Lecture, discussion, projects and clinical ob-
servation.

4443*

Fluency Disorders. Prerequisite: junior stand-
ing or consent of instructor. Recent research
into the nature, causes and treatment of flu-
ency disorders. Practical classroom experience
in diagnosing and treating fluency disorders.

4980

Independent Study in Communication Sci-
ences and Disorders. 1-3 credits, maximum 3.
Prerequisite: junior standing and consent of
instructor. Directed readings or research in com-
munication sciences and disorders.

4993

Senior Honors Thesis. Prerequisites: depart-
mental invitation, senior standing, Honors Pro-
gram participation. A guided reading and re-
search program ending with an honors thesis
under the direction of a faculty member. Re-
quired for graduation with departmental hon-
ors in communication sciences and disorders.
5000*

Research and Thesis. 1-3 credits, maximum 6.
Prerequisite: consent of graduate faculty. Re-
search in speech, language and hearing sci-
ences and disorders.

5013*

Research Methods in Communication Disor-
ders. Prerequisite: 3213. Research methods
with emphasis on methods used most frequently
in communication sciences and disorders; ex-
perience devising, evaluating, and implement-
ing research.

5113*

Language Disorders in Children. Prerequisites:
3224, 4323. Principles of language assess-
ment and intervention based on linguistic, cog-
nitive, and social learning theories. Critical
analysis of current research. Design of assess-
ment and intervention programs.

5123*

Clinical Audiology. Prerequisites: 3123, 4133,
4313. Hearing disorders and their etiologies.
Clinical application of pure tone and speech
audiometric tests and impedance screening.
Clinical management of the hearing impaired.
Central auditory processing disorders diagno-
sis and management.

5142*

Clinical Phonology. Prerequisite: 4413. Cur-
rent issues in linguistic theories related to the
assessment and treatment of phonological dis-
orders in children. Critical analysis of current
research.

5153*

Neurological Communication Disorders. Pre-
requisite: 4214. Communication changes oc-
cur-ing with aging and common neurological
diseases and trauma. Neurophysiological bases
and etiology. Evaluation and treatment of apha-
sia and right hemisphere disorders.

5160*

Dysphagia. 2-3 credits, maximum 3. Prerequi-
site: 4214. Anatomy and neurophysiology of
the swallowing mechanism in relation to pedi-
atric and adult dysphagia. Evaluation, diagno-
sis and treatment of swallowing problems in
children and adults including videofluoroscopic
training with case studies. The first two-thirds
of the course focus on adult dysphagia and the
latter one third on pediatric dysphagia.

5172*

Motor Speech Disorders. Prerequisite: 5153.
Nature, evaluation and treatment of neurologi-
cally-based motor speech disorders such as
dysarthria and apraxia.

5182*

Cognitive Communication Disorders. Prereg-
uisite: 5153. Nature, evaluation and treatment
of acquired cognitive communication disorders
secondary to traumatic injury or dementia.

5210*

Advanced Practicum. 1-6 credits, maximum 9.
Prerequisite: consent of instructor. Practical ex-
perience for the advanced student on or off
campus.

5232*

Communication Disorders in Infants and Tod-
dlers. Prerequisite: 3224. Family-centered as-
sessment and intervention and prevention is-
sues with infants and toddlers, birth to 3 years
of age, who are at risk or have communication
disorders. Impact of perinatal, neonatal and
postnatal biological and environmental risks
on developmental outcome.

5242*

Language Disorders of School-Age Children
and Adolescents. Prerequisites: 4323, 5113.
Nature of spoken and written language disor-
ders in school-age children and adolescents.
Impact of language disorders on academic
achievement. Assessment and intervention
strategies.

5333*

Voice Disorders. Prerequisite: 4313. The physi-
ology of the vocal mechanism and factors which
cause voice deviations. Recent research on
diagnostic and intervention procedures in a
variety of disorders. Independent study, ob-
servations in medical settings, and special dem-
onstrations.

5422*

Adaptive Communication Systems. Prerequi-
site: major in communication science and dis-
orders or consent of instructor. Evaluation and
management of communication disorders in
individuals requiring specially adapted educa-
tional intervention programs. Adaptive com-
munication technologies.
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5431*

Craniofacial Anomalies. Prerequisites: 4214,
4313. Recent research in the etiology, assess-
ment and management of communicative dis-
orders in individuals with orofacial anomalies.

5442*

Communication Disorders in Individuals with
Developmental Delay. Prerequisites: 3224,
5113. Etiology, assessment and intervention
considerations for communication disorders in
children and adults with varying degrees of
developmental delay.

5710*

Special Topics in Communication Disorders.
1-4 credits, maximum 9. Prerequisite: consent
of department head. Individual and group in-
vestigations of problems in communication sci-
ences and disorders.

5720*

Seminar in Communication Disorders. 1-3
credits, maximum 3. Prerequisite: consent of
instructor. Topics relevant to the evaluation and
treatment of communication disorders pre-
sented on a rotating basis.

5730*

Independent Study in Communication Sci-
ences and Disorders. 1-3 credits, maximum 3.
Prerequisite: graduate standing and consent
of instructor. Directed readings or research in
communication sciences and disorders.

5731*

Professional Issues. Prerequisite: graduate
standing in speech pathology. Discussion of
professional standards, ethics, practice and
issues in speech-language pathology.

5742¢

Multicultural Applications in Communication
Disorders. Prerequisites: 3224, 4253, or con-
sent of instructor. The study of communication
differences and disorders in culturally and lin-
guistically diverse individuals. Clinical appli-
cations in assessment and intervention. Case
study and program design.

5760*
Portfolio. 1-2 credits, maximum 2. Prerequi-
site: graduate standing. Nature and prepara-
tion of professional portfolio with faculty guid-
ance.

Computer Science (CS)

1003

Computer Literacy. Lab 2. For students with
little or no personal computer skills. Use of
Internet and productivity software such as word
processing, spreadsheets, databases, and pre-
sentation software.

1103

(A)Computer Programming. Lab 2. Prerequi-
site: MATH 1513 or equivalent. Introduction to
computer programming using a block-struc-
tured high-level computer language, including
subprograms and arrays. Principles of prob-
lem solving, debugging, documentation, and
good programming practice. Elementary meth-
ods of searching and sorting. Course not in-
tended for computer science majors.

1113

(A)Computer Science |. Prerequisite: MATH
1513 or equivalent. Introduction to computer
science using a block-structured high-level
computer language, including subprograms,
arrays, recursion, records and abstract data
types. Principles of problem solving, debug-
ging, documentation and good programming
practice. Elementary methods of sorting and
searching. Use of operating system commands
and utilities.



2133

Computer Science Il. Prerequisite: 1113. Re-
cursive algorithms. Intermediate methods of
searching and sorting. Mathematical analysis
of space and time complexity, worst case, and
average case performance.

2301

FORTRAN 77 Programming. Lab 2. Prerequi-
site: 1113. FORTRAN 77 control structures, ar-
rays, subroutines, functions, input/output. A ma-
jor programming assignment will be completed
by each student enrolled in the course.

2331

SAS Programming. Prerequisite: a different
programming language or consent of instruc-
tor. SAS as a general purpose programming
language. Data representation, input/output,
use of built-in procedures, report generation.

2351

UNIX Programming. Lab 2. Prerequisite: 1113.
The UNIX programming system. The program-
ming environment. The UNIX file system and
the shell. Use of pipes and filters.

2432

The C Programming Language. Prerequisite:
1113. C programming language types, opera-
tors, expressions, control flow, functions, struc-
tures, pointers, arrays, UNIX interface.

2570

Special Problems in Computer Science. 1-3
credits, maximum 6. Prerequisites: consent of
instructor and freshman or sophomore stand-
ing. Current topics and applications of com-
puter science. Existing and new topics to com-
puter science. Allows lower-division students
to study topics not provided in existing classes.
Can be individual study or a class with a new
subject.

3030

Industrial Practice in Computer Science. 1-6
credits, maximum 12. Prerequisites: 3443,
MATH 2155, junior standing, consent of de-
partmental adviser. Applied computing in in-
dustry. Topics vary with cooperating employ-
ers. Written reports will be specified by adviser.

3302

ADA Programming. Prerequisite: 2133. ADA-R
control structures, data structures, subpro-
grams, types, parallel processing, exception
conditions.

3363

Organization of Programming Languages. Pre-
requisites: 2133, 3443. Programming language
constructs. Run time behavior of programs.
Language definition structure. Control struc-
tures and data flow programming paradigms.

3373

Object-oriented Programming and Visual C++.
Prerequisites: 2133, 2432. Elements of the ob-
ject model. Object-oriented design methods.
Message passing and the inheritance hierar-
chy. Operator overloading. An overview of con-
temporary object-oriented languages. C++ pro-
gramming using Visual C++. Practical
application of object-oriented techniques.

3423*

File Structures. Prerequisite: 2133. Basic physi-
cal characteristics of peripheral storage de-
vices. File organization and processing meth-
ods for sequential, direct, indexed, tree
structured and inverted files. Application of
data structure concepts to logical and physical
file organization: Performance analysis. Ele-
ments of advanced data base systems.

3443

Computer Systems. Prerequisite: 2133. Func-
tional and register level description of com-
puter systems, computer structures, address-
ing techniques, macros, linkage, input-output
operations. Introduction to file processing op-
erations and auxiliary storage devices. Pro-
gramming assignments are implemented in as-
sembly language.

3513

Numerical Methods for Digital Computers. Pre-
requisites: MATH 2145, and knowledge of pro-
gramming. Digital computer approximate solu-
tions of algebraic and transcendental equations,
solutions of linear and nonlinear equations, func-
tional approximations, least squares curvefitting
and applied topics. Practical programming ex-
perience in applications of these techniques.

3570

Special Problems in Computer Science. 1-3
credits, maximum 6. Prerequisites: junior stand-
ing and consent of instructor. Current topics
and applications of computer science. Existing
and new topics to computer science. Allows
lower-division students to study topics not pro-
vided in existing classes. Can be individual
study or a class with a new subject.

3613

Theoretical Foundations of Computing. Pre-
requisites: 2133, 3653. Introduction to the clas-
sical theory of computer science. Sequential
machines and their applications to devices,
processes and programming. Models of com-
putation: finite-state automata, push-down au-
tomata, Turing machines. The role of non-de-
terminism. Limits of digital computation.
Computability and unsolvability. The Church-
Turing Thesis.

3653

Discrete Mathematics for Computer Science.
Prerequisite: MATH 2145. Theory and applica-
tions of discrete mathematical models funda-
mental to analysis of problems in computer
science. Set theory, formal logic and proof tech-
niques, relations and functions, combinatorics
and probability, undirected and directed
graphs, Boolean algebra, switching logic.
4003*

Mathematical Logic and Computability. Pre-
requisite: MATH 3613 or PHIL 3000 or 3003 or
consent of instructor. The basic mecatheorems
of first order logic: soundness, completeness,
compactness, Lowenheim-Skolem theorem,
undecidability of first order logic, Godel's in-
completeness theorem. Topics include enu-
merability, diagonalization, formal systems,
standard and nonstandard models, Godel
numberings, Turing machines, recursive func-
tions, and evidence for Church's theses. Same
course as MATH 4003 and PHIL 40083.

4113*

(A)Techniques of Computer Science for Sci-
ence and Engineering. Prerequisites: one year
calculus and senior or graduate standing. For
graduate and advanced undergraduate stu-
dents requiring a one-semester treatment of
computer topics. No background in computing
topics assumed. Comprehensive treatment of
the FORTRAN programming language with
emphasis on numerical applications. Number
systems, finite arithmetic, iterative processes,
program structuring, numerical methods, pro-
gram libraries are covered.

4143*

Computer Graphics. Prerequisites: 2133, MATH
2145. Interactive graphics programming; graph-
ics hardware; geometrical transformation; data
structures for graphic representations; viewing
in three dimensions; representation of 3D
shapes; hidden edge and hidden surface re-
moval algorithms; shading models.

4273*

Software Engineering. Prerequisites: 2133,
3443 or ECEN 3213, 3653. Fundamental char-
acteristics of the software life cycle. Tools, tech-
niques, and management controls for develop-
ment and maintenance of large software
systems. Software metrics and models. Hu-
man factors and experimental design. Same
course as ECEN 4273.

4283*

Computer Networks. Prerequisites: 2133, 3443
or ECEN 3213; UNIX knowledge. Computer
networks, distributed systems and their sys-
tematic design. Introduction to the use, struc-
ture, and architecture of computer networks.
Networking experiments to describe network
topology. ISO reference model. Same course
as ECEN 4283.

4323*

Design and Implementation of Operating Sys-
tems . Prerequisites: 2133, 3443 or ECEN 3213.
Process activation and process context block.
Batch, multi-programmed, and timeshared op-
erating system. Process management, memory
management, and synchronization primitives.
Deadlock prevention, avoidance and detec-
tion.

4343*

Data Structures and Algorithm Analysis |. Pre-
requisites: 2133, 3653. Storage, structures, data
and information structures, list processing, trees
and tree processing, graphs and graph pro-
cessing, searching, sorting.

4443*

Compiler Writing |. Prerequisites: 2133, 3443.
Syntax and semantics of procedure-oriented
languages and theory of translation techniques
used in their compilation. Study of languages
for particular application areas, including
nonalgebraic languages.

4513*

Numerical Mathematics: Analysis. Prerequi-
sites: MATH 2233, MATH 3013, knowledge of
FORTRAN. Machine computing, algorithms, and
analysis of errors applied to interpolation and
approximation of functions solving equations
and systems of equations, discrete variable
methods for integrals and differential equa-
tions. Same course as MATH 4513.

4570*

Special Topics in Computing. 1-3 credits, maxi-
mum 5. Advanced topics and applications of
computer science. Typical topics include op-
erating systems, multiprocessor systems, pro-
gramming systems or various mathematical and
statistical packages. Designed to allow stu-
dents to study topics not provided in existing
courses.

4793*

Artificial Intelligence I. Prerequisites: 2133,
3653. Broad coverage of core artificial intelli-
gence (Al) topics, including search-oriented
problem solving, knowledge representation,
logical inference, Al languages, history and
philosophy of Al.

4883

(S)Social Issues in Computing Sciences. Pre-
requisite: senior standing. Social implications
of computer use or misuse with emphasis on
the effects on the individual, society and other
human institutions. Social responsibilities of
people involved in using or applying comput-
ers.

4993

Senior Honors Project. Prerequisites: depart-
mental invitation, senior standing, Honors Pro-
gram participation. A guided reading and re-
search program ending with an honors project
under the direction of a faculty member, with a
second faculty reader and an oral examina-
tion. Required for graduation with departmen-
tal honors in computing and information sci-
ence.

5000*

Research and Thesis. 1-6 credits, maximum 6.
Prerequisite: consent of major professor. A stu-
dent studying for a master's degree who elects
to write a thesis or a report must enroll in this
course.
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5013*

Linear Programming. Prerequisites: MATH 3013
or IEM 4014; FORTRAN. Simplex algorithm to
solve deterministic linear optimization models
considering maximization and minimization ob-
jectives; degeneracy, alternative optima and
no feasible solutions. Revised simplex proce-
dures. Duality theory, economic interpretations,
dual simplexing and complementary pivoting.
Sensitivity analysis and parametric program-
ming. Special cases of linear optimization prob-
lems and underlying mathematical foundations.
Large-scale models including computational
considerations. Same course as [EM 5013.
5030*

Professional Practice. 1-9 credits, maximum
9. Prerequisites: graduate standing in com-
puter science, consent of the department head.
Experience in the application of computer sci-
ence principles to problems encountered in
industry and government. Participation in prob-
lem solving in the role of junior computer scien-
tist, junior software engineer, or computer sci-
ence intern. All problem solutions documented.
Required written report to the major professor.

5070*

Seminar and Special Problems. 1-6 credits,
maximum 6. Prerequisite: consent of instruc-
tor. Designed to allow students to study ad-
vanced topics not provided in existing courses.

5113*

Computer Organization and Architecture. Pre-
requisite: 3443. Computer architecture, com-
puter control, microprogrammed control, ad-
dressing structures, memory hierarchies,
hardware description languages, specific ar-
chitectures, hardware simulation, emulation.

5154*

Computer Science Migration. Lab 2. Prerequi-
site: graduate standing. A survey of computer
science for students whose undergraduate ma-
jor was not computer science. Programming in
high-level languages. Programming in assem-
bly language. Algorithm design and analysis.
Computer system fundamentals. Fundamental
data structures.

5253*

Digital Computer Design. Prerequisite: ECEN
3223. Analysis and design of digital comput-
ers. Arithmetic algorithms and the design of
the arithmetic/logic unit (ALU). Serial and par-
allel data processing; control and timing sys-
tems; microprogramming; memory organiza-
tion alternatives; input/output interfaces. Same
course as ECEN 5253.

5273*

Advanced Software Engineering. Prerequisite:
4273. Continuation of 4273. Advanced theory
and practice of software design methodology.
Large-scale design and implementation prob-
lems. Experimental design for software engi-
neering. Same course as ECEN 5273.

5283*

Computer Network Programming. Prerequi-
site: 4283. Detailed technical concepts related
to computer and telecommunications software
development. Client-server programming us-
ing various application program interfaces, in-
cluding STREAMS, the Transport Layer Inter-
face (TLI), and Berkeley Sockets. Application
development using TCP/IP protocols.

5313*

Formal Language Theory. Prerequisite: 3613.
Formal language theory applied to procedure
oriented languages. Application of finite state
algorithms to lexical analysis. Chomsky hierar-
chy of languages. Generation, recognition, and
closure properties of languages.
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5323*

Design and Implementation of Operating Sys-
tems Il. Prerequisite: 4323. Task systems and
concurrent programming, synchronization and
inter process communication. Theoretical in-
vestigation of resource sharing and deadlock,
memory management, strategies, and sched-
uling algorithms, queuing theory, distributed
operating systems. System accounting, user
services and utilities.

5333*

Compiler Writing Il. Prerequisite: 4443. Con-
tinuation of 4443. Theory and practice of com-
piler writing techniques. Compiler writing sys-
tems. A formal approach to computer
languages.

5363*

Advanced Organization of Programming Lan-
guages. Prerequisite: 3363. Continuation of
3363, mathematical theory of computer lan-
guage organization functional programming.
Parallelism in languages. Mathematics of con-
trol structures and data structures. Applicative
languages. Symbolic languages.

5373*

Object-oriented Programming for Telecom-
munications. Prerequisites: 4343 and working
knowledge of C programming. Object-oriented
design methodology. Message passing, inher-
itance and operator overloading. Contempo-
rary distributed object-oriented programming
using C++. Practical applications of object-
oriented techniques in telecommunications.

5413*

Data Structures and Algorithm Analysis Il. Pre-
requisite: 4343. Data structures and their ap-
plication in recursive and iterative algorithms.
Static and dynamic data structure representa-
tions and processing algorithms. Dynamic and
virtual storage management.

5423*

Information Organization and Retrieval. Pre-
requisites: 3423, 4343 or equivalents. An over-
view of database management systems, en-
tity-relationship model, relational model,
relational algebra, relational calculus, structural
query language, relational database design with
normalization theorems, database integrity con-
straints, object-oriented model.

5433*

Distributed Database Systems. Prerequisites:
5423, 4283 or 5283. Overview of relational da-
tabase management systems (DBMS), distrib-
uted DBMS architecture, distributed database
design, overview of query processing, intro-
duction to transaction management, distributed
concurrency control, SQL server.

5513*

Numerical Analysis I. Prerequisite: 4513 or
MATH 4513. Algorithms and error analysis; so-
lution of equations; interpolation and approxi-
mation theory.

5543*

Numerical Analysis for Differential Equations.
Prerequisites: 4513 or MATH 4513 and 4233.
Advanced machine computing, algorithms,
analysis of truncation and rounding errors, con-
vergence and stability applied to discrete vari-
able, finite element, and spectral methods in
ordinary and partial differential equations. Same
course as MATH 5543.

5553*

Numerical Analysis for Linear Algebra. Pre-
requisites: MATH 3013 and CS 4513 or MATH
4513. Advanced machine computing, algo-
rithms, analysis of rounding errors, condition,
convergence, and stability applied to direct
and iterative solution of linear systems of equa-
tions, linear least squares problems, including
LU and QR factorization, conjugate gradients,
QR algorithm, and Lanczos method. Same
course as MATH 5553.

5653*

Automata and Finite State Machines. Prereqg-
uisite: 5313. Finite state model, state diagrams
and flow tables, equivalent states and equiva-
lent machines. Formal grammars, context-free
languages and their relation to automata. Tur-
ing machines, computability and recursive func-
tion. Same course as MATH 5653.

5663*

Computability and Decidability. Prerequisite:
5313. Effectiveness, primitive recursivity, gen-
eral recursibility, recursive functions, equiva-
lence of computability, definitions, decidability,
and recursive algorithms. Same course as
MATH 5663.

5793*

Artificial Intelligence Il. Prerequisite: 4793.
Advance knowledge representation and ex-
pert system building, including reasoning un-
der uncertainty. Applications to planning, intel-
ligent agents, natural language processing,
robotics, and machine learning. Common lec-
tures with ECEN 5293, IEM 5933 and MAE
5793.

6000*

Research and Dissertation. 2-15 credits, maxi-
mum 30. Prerequisites: graduate standing and
approval of advisory committee. Independent
research under the direction of a member of
the graduate faculty. For students working to-
ward a Ph.D. degree.

6023*

Nonlinear and Integer Optimization. Prerequi-
sites: 5013 or IEM 4014; FORTRAN or PAS-
CAL. Theoretical and practical aspects of non-
linear and integer optimization. Development
and application of nonlinear optimization tech-
nigues for unconstrained and constrained prob-
lems; sequential search, gradient, penalty and
barrier, and projection methods. Development
and application of integer and mixed integer
techniques for unconstrained and constrained
problems; implicit numeration, branch and
bound, and cutting methods. Same course as
IEM 6023.

6240*

Advanced Topics in Computer Organization.
2-6 credits, maximum 12. Prerequisites: 5113
and 5253. Structure and organization of ad-
vanced computer systems, parallel and pipe-
line computers, methods of computation, align-
ment networks, conflict-free memories, bounds
on computation time.

6253*

Advanced Topics in Computer Architecture.
Prerequisite: 5253 or ECEN 5253. Innovations
in the architecture and organization of comput-
ers, with an emphasis on parallelism. Topics
may include pipelining, multiprocessors, data
flow, and reduction machines. Same course as
ECEN 6253.

6300*

Advanced Topics in Programming Languages.
2-6 credits, maximum 12. Prerequisite: 5313.
Interpreter models of programming language
semantics, Vienna definition language, lambda
calculus, LISP definition; Knuth semantic sys-
tems and their formulation, translational and
denotational semantics. May be repeated with
change of topics.

6350*

Advanced Topics in Operating Systems. 2-6
credits, maximum 12. Prerequisite: 5323. De-
sign and analysis of operating systems. Con-
current processes, server scheduling, models
of auxiliary storage, memory management, vir-
tual systems, performance algorithms. May be
repeated with a change in topics.



6400*

Advanced Topics in Information Systems. 2-6
credits, maximum 12. Prerequisites: 5413, 5423.
Principles of distributed database systems.
Overview of relational database management
systems (DBMS) and computer networks, dis-
tributed DBMS architecture, distributed data-
base design, distributed concurrency control,
query processing, distributed DBMS reliability.

6500*

Advanced Topics in Numerical Analysis. 2-6
credits, maximum 12. Prerequisites: 5543, 5553.
Systems of nonlinear equations, nonlinear least
squares problems, iterative methods for large
systems of linear equations, finite element meth-
ods, solution of partial differential equations.
May be repeated with change of topics.

6600*

Advanced Topics in Analysis of Algorithms.
2-6 credits, maximum 12. Prerequisite: 5413.
Analysis of various algorithms. Sorting, search-
ing, computational complexity, lower bounds
for algorithms; NP-hard and NP-complete prob-
lems; parallel algorithms; proof of correctness
of algorithms. May be repeated with change of
topics.

6623*

Algebraic Structures of Formal Grammars. Pre-
requisites: 5313, 5653. Context-free languages,
Kleene languages, Dyck languages, context-
sensitive languages; use of algebraic systems
to define languages; linear bounded automata.

6700*

Advanced Topics in Artificial Intelligence. 2-6
credits, maximum 12. Prerequisite: 5793 or con-
sent of instructor. Machine learning; computer
perception and robotics; logic programming;
natural language understanding; intelligent
agents; medical informatics. May be repeated
with change of topics.

Construction Management

Technology (CMT)

1214

Introduction to Construction. Lab 2. Overview
of the construction industry with emphasis on
construction materials, methods and systems.

2253

Construction Drawings and CAD. Lab 6. Inter-
pretation and production of construction draw-
ings, architectural and engineering drafting us-
ing both drafting machines and computer aided
drafting.

2263

Estimating |. Prerequisites: 1214, 2253. Quan-
tity take-off with emphasis on excavation,
formwork and concrete, masonry, rough car-
pentry and miscellaneous specialty items.

2273

Computer Application in Construction. Lab 3.
Prerequisites: 1213 and MATH 1513. Disk op-
erating systems, introduction to programming
in Basic, word processing, spreadsheets. Ap-
plications to the construction industry.

2343

Concrete Technology. Lab 3. Prerequisite:
1214. Fundamentals of concrete and concrete
making materials including admixtures. Pro-
portioning concrete mixtures. Batching, mix-
ing, conveying, placing, finishing and curing
concrete. Hot and cold weather concreting,
jointing, volume change and crack control.

3273

Scheduling Construction Projects. Prerequi-
site: 2263. Scheduling basics including bar
charts and critical-path methods; manual and
computer techniques using current software;
emphasis on using schedules for construction
project management.

3331

Construction Practicum I. Prerequisite: 1214
or 2253. Supervised field experience in con-
struction; 400 hours minimum documented time
required.

3332

Construction Practicum Il. Prerequisites: 3331,
2263 and CIVE 3614. Supervised temporary,
full-time employment in construction, empha-
sizing field and office engineering and a vari-
ety of project management functions; 400 hours
minimum documented time required.

3364

Structures |. Lab 3. Prerequisites: 2343, GENT
3323. Methods of structural analysis applicable
to construction; design of timber structures and
forms for concrete structures.

3433

Principles of Site Development. Lab 3. Pre-
requisites: CIVE 3614, GENT 3323. Site layout,
vertical and horizontal control, surveying in-
strument adjustments, site investigations, ex-
cavations, site drainage and geotechnical con-
siderations.

3463
Environmental Building Systems. Lab 3. Pre-
requisite: PHYS 1214. Plumbing, heating, air-
conditioning, electrical and lighting systems as
applied to residences and commercial build-
ings.

3554

Structures Il. Lab 3. Prerequisite: 3364. Analy-
sis and design of elements in steel and rein-
forced concrete structures; review of shop draw-
ings for both types of construction.

3663

Concrete Design. Lab 3. Prerequisite: MET
3323. Analysis and design of reinforced and
pre-stressed concrete in accordance with the
ACI building code.

4050

Advanced Construction Management Prob-
lems. 1-6 credits, maximum 6. Prerequisites:
junior standing and consent of instructor. Spe-
cial problems in construction management.

4263

Estimating Il. Prerequisite: 3263. Extensive use
of actual contract documents for quantity take-
off, pricing and assembling the bid for several
projects. Use of computers in estimating.

4273

Computer Estimating. Lab 3. Prerequisite:
4263. Various software programs applied to
estimating for building construction. Automated
take off (Digitizer) systems.

4283

Business Practices for Construction. Prereg-
uisites: 4563, ACCT 2103. Principles of man-
agement applied to construction contracting;
organizing office and field staff; bonding, liens,
financial management practices; introduction
to the construction manager concept; sched-
ule of values; construction billings.

4293

Construction Manager Concepts. Prerequisites:
3332, 4273, 4283. Capstone course utilizing
skills and knowledge of estimating, schedul-
ing, bidding, construction management, CAD,
TQM, partnering and safety; includes topics in
leadership, motivation and the use of current
project management software.

4443

Construction Safety and Loss Control. Pre-
requisite: senior standing. A detailed study of
OSHA Part 1926 - Construction Safety and
Health Compliance and related safety topics;
all elements of the OSHA 30-hour training
course; students completing the course are
OSHA Certified Competent Persons; concepts
and methods of loss control.

4563

Construction Law and Insurance. Prerequi-
site: 3273. Legal and insurance problems as
they pertain to the construction industry.

4783

Seminar. Prerequisites: CIVE 3614. Construc-
tion scheduling; construction equipment man-
agement; advanced techniques of construc-
tion project layout and control.

Counseling Psychology
(CPSY)

1112

World of Work. Assists students in exploring
career options through increased understand-
ing of self and expanded knowledge of occu-
pational information. Includes a study of the
decision-making process and a look at the
present and future changing world of work.
5000

Master's Thesis. 1-6 credits, maximum 6. Pre-
requisite: consent of advisory committee chair-
person. Report of research conducted by a
student in the master's program in counseling.
Credit given and grade assigned upon comple-
tion and acceptance of the thesis.

5042*

Interviewing Techniques. Basic principles un-
derlying effective interviewing and interpersonal
communication skills. Overview of various types
of interviews. Application and analysis of inter-
views through video and audio tapes.

5123*

Medical Information in Counseling. Orienta-
tion to medical information and medical as-
pects of disability. Application to clinical prob-
lems in human service professions such as
rehabilitation counseling, counseling psychol-
ogy, and related disciplines.

5173*

Gerontological Counseling. An examination of
mental health treatment modalities and ap-
proaches to counseling with older adults. An
experiential component is included.

5183*

Introduction to Rehabilitation Counseling.
Background, legal aspects and philosophy of
rehabilitation. Overview of current practices in
rehabilitation and related areas.

5223*

Psychology of Disability. Psychological and
sociological implications of physical disability
and illness. Dynamics involved in adjusting to
disabling conditions including issues in reha-
bilitation psychology, counseling, and somato-
psychology.

5320*

Seminar in Counseling Psychology. 3-9 cred-
its, maximum 9. Prerequisite: graduate stand-
ing. In-depth exploration of contemporary top-
ics in counseling psychology.

5453*

Vocational and Career Information. Local, state
and national sources of occupational informa-
tion about jobs and sociological factors related
to career planning and worker effectiveness.

5473*

Introduction to Counseling Practice. Prereg-
uisite: graduate standing. Orientation to coun-
seling practice through observation and par-
ticipation. The supervised experiences permit
the student and the counselor education staff
to evaluate the student's strengths and weak-
nesses as a potential counselor or student per-
sonnel administrator.
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5483*

Community Counseling and Resource Devel-
opment. Prerequisite: graduate standing. Ap-
plication of educational, preventive, and crisis
interventions in a variety of human service set-
tings, including the development and evalua-
tion of community helping resources.

5493*

Professional and Ethical Issues in Counsel-
ing. Prerequisite: admission to community coun-
seling, elementary or secondary school coun-
seling graduate program or consent of
instructor. Principles and issues of profession-
alism and ethics. Seminar format with special
emphasis on student's thorough preparation
for, and active participation in, class discus-
sions.

5503*

Multicultural Counseling. Emphasis on effec-
tive communication skills in cross-cultural coun-
seling or helping relationships and the integra-
tion of theoretical knowledge with experimental
learning. Psycho-social factors, life styles, etc.
of various cultural and ethnic groups and their
influence on the helping relationship.

5513*

Secondary School Counseling and Develop-
ment. Cooperation of the school counselor,
teachers, principals, and parents emphasized
in organizing, developing, implement- ing, and
evaluating a counseling and development pro-
gram in secondary schools.

5523*

Individual Appraisal. 3 credits, maximum 6.
Methods of developing a framework for under-
standing individuals and techniques for data
collection, assessment, and interpretation such
as interviews, testing, and case study. The
study of individual differences including ethnic,
cultural, and gender factors.

5533*

Developmental Interventions. Lab 2. Counsel-
ing theories and techniques for working with
children, adolescents, and their parents in in-
dividual and group counseling and consulting.
Laboratory portion translates theory to prac-
tice.

5543*

Career Development Theories. Historical and
contemporary viewpoints advanced by
Ginsberg, Super, Holland, Roe, etc. Counse-
lors are assisted in developing the theoretical
and applied basis for developing school-based
career education programs and for assisting
individuals in career planning.

5553*

Principles of Counseling. A comprehensive
foundation for counseling practice and the ap-
plication of contemporary theories to fur-ther
knowledge of counseling as a communication
process.

5563*

Conceptualization and Diagnosis in Counsel-
ing. Prerequisites: 5473 and 5553 or consent
of instructor. Foundation in skills necessary to
conceptualize and diagnose clients presenta-
tion of problems in counseling. Intake inter-
viewing and report writing skills, case
conceptualization skills, and differential diag-
nostic skills using the DSM system.

5573*

Elementary School Counseling and Develop-
ment. Cooperation of the school counselor,
teachers, principals, and parents emphasized
in organizing, developing, implement- ing, and
evaluating a counseling and development pro-
gram in elementary schools.
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5583*

Group Process. Lab 2. Group dynamics, theory
and techniques applicable to working with
people of all ages in various school and non-
school settings. Group member competencies
are stressed during the laboratory period.

5593*

Counseling Practicum. 3-12 credits, maximum
12. Prerequisites: grade of "B" or better in 5473
and 5553; admission to the counseling and
student personnel program or consent of in-
structor. Supervised experience in human in-
teraction processes of counseling and consult-
ing with the major goal of facilitating positive
growth processes through individual supervi-
sion. May be conducted in a variety of settings
with a wide range of developmental levels.

5670*

Rehabilitation Counseling Practicum. 1-12
credits, maximum 12. Prerequisites: graduate
standing and consent of instructor. Applied
experience for graduate students in counsel-
ing.

5686*

Internship in Counseling. Prerequisites: grade
of "B" or better in 5593 and admission to coun-
seling program. Supervised experience work-
ing and studying in a counseling agency or
setting.

5720*

Workshop. 1-9 credits, maximum 9. Profes-
sional workshops on various topics. Designed
to meet unique or special needs of profession-
als in various mental health fields.

6000*

Doctoral Dissertation. 1-25 credits, maximum
25. Prerequisite: consent of advisory commit-
tee chairperson. Report of research conducted
by a student in the doctoral program in coun-
seling psychology. Credit given and grade as-
signed upon completion and acceptance of
the doctoral dissertation.

6053*

Ethical and Legal Issues in Professional Psy-
chology. Prerequisite: consent of instructor.
Ethical and legal standards applied to the pro-
fessional practice of psychology.

6083*

Principles of Counseling Psychology. Prereg-
uisite: admission to the doctoral program in
couseling psychology. Development, theoreti-
cal foundations and applications of therapeu-
tic models of counseling and psychology.

6123*

Adult Personality Assessment. Prerequisite:
admission to counseling, school, or clinical psy-
chology program. Administration and interpre-
tation of adult personality assessment instru-
ments such as Rorschach, TAT and DAP.

6153*

Personality Theories. Prerequisite: graduate
standing. An in-depth analysis of personality
theories and personality disorders.

6310*

Advanced Practicum and Supervision. 3-12
credits, maximum 12. Prerequisite: admission
to counseling psychology program. For pro-
spective counseling psychologists, counselor
educators and supervisors, and practicing
counselors. Supervised assistance in develop-
ment of counseling, consulting and supervis-
ing competencies.

6313*

Advanced Group Interventions. Lab 1. Pre-
requisite: admission to counseling psychology
program or consent of instructor. Discussion
and exploration of various aspects of group
development and treatment. Theory and appli-
cation of theory. Various factors associated
with group psychotherapy cohesion, dynam-
ics and screening.

6413*

Counseling Psychology Practicum I. Prereg-
uisite: admission into the doctoral program in
counseling psychology. For prospective coun-
seling psychologists. Individual and group su-
pervision and didactic experiences to facilitate
the development of counseling psychology
competencies with clients at practicum sites.
Establishing therapeutic conditions conducive
to growth and change.

6423*

Counseling Psychology Practicum Il. Prereg-
uisite: grade of "B" or better in 6413. For pro-
spective counseling psychologists. Individual
and group supervision and didactic experi-
ences to facilitate the development of counsel-
ing psychology competencies with clients at
practicum sites. Integrating theory and research
into the practice of counseling psychology.
6433*

Counseling Psychology Practicum lll. Prereqg-
uisite: grade of "B" or better in 6423. For pro-
spective counseling psychologists. Individual
and group supervision and didactic experi-
ences to facilitate the development of counsel-
ing psychology competencies with clients at
practicum sites. Integrating theory and psy-
chological assessment skills into the practice
of counseling psychology.

6443*

Counseling Psychology Practicum IV. Prereqg-
uisite: grade of "B" or better in 6433. For pro-
spective counseling psychologists. Individual
and group supervision and didactic experi-
ences to facilitate the development of counsel-
ing psychology competencies with clients at
practicum sites. Building integrating consulta-
tion skills into the practice of counseling psy-
chology.

6543*

Clinical Supervision. Prerequisites: admission
to Clinical, Counseling or School Psychology
doctoral program, or consent of instructor. This
course is designed to build the doctoral psy-
chology student's knowledge base in theory
and research of clinical supervision in psy-
chology and to develop and refine their super-
vision skills. The course covers current theory
and research in supervision and includes a
practical component.

6553*

Advanced Practice in Marital and Family Treat-
ment. Prerequisite: admission to counseling,
school or clinical psychology program. Ad-
vanced methods in assessment, diagnosis and
treatment of marital and family problems. Skill
development, professionalism, ethics and case
management. Dynamics of co-therapy and con-
joint treatment. Case consultation format. Same
as PSYC 65583.

6560*

Advanced Internship in Counseling. 1-3 cred-
its, maximum 6. Prerequisite: admission to the
doctoral program in psychology. Designed to
facilitate counseling effectiveness and to set
the stage for a productive life of professional
practice.

6850*

Directed Reading. 1-6 credits, maximum 6. Pre-
requisite: consent of instructor. Directed read-
ing for students with advanced graduate stand-
ing.



Curriculum and
Instruction Education

(CIED)

0123

Improving College Reading Skills. Lab 1. Indi-
vidualized instruction and lab experiences for
the improvement of college reading and learn-
ing skills, including vocabulary, reading rate,
comprehension and learning strategies. May
be used to fulfill the reading improvement re-
quirement established by State Regents policy.
Graded on a satisfactory-unsatisfactory basis.

1230

Reading and Study Skills for College Students.
1-4 credits, maximum 4. Lab 1-4. Instruction
and laboratory experience for the improvement
of reading rate, vocabulary, comprehension
and study skills. Graded on pass-fail basis.

2450

Early Lab and Clinical Experience in Elemen-
tary Education I. 1-2 credits, maximum 2. Lab
3-6. Prerequisite: declaration of intention to pur-
sue a program in Teacher Education. The initial
preprofessional clinical experience in schools,
kindergarten through grade eight. Required for
full admission to Teacher Education. Graded
on a pass-fail basis.

3005

Foundations of Literacy. Lab 0-2. Prerequi-
sites: ENGL 1113, 1213, 2413. Survey of evalu-
ation, selection and utilization of literature of
childhood; introduces cognitive and linquistics
foundations of literacy; language conventions
needed to compose and comprehend oral and
written texts. Work in school setting.

3132

Microcomputer Technologies for Education.
Lab 2. Literacy level interaction with micro-
computer principles and techniques related to
selection, evaluation and classroom integra-
tion of instructional and tool application soft-
ware.

3153

Teaching Mathematics at the Primary Level.
Lab 2. Prerequisites: MATH 1513, 1483 or 1493
and MATH 3403 and 3603. Developmental lev-
els in selection and organization of content and
procedures for primary mathematics educa-
tion.

3283

Foundations of Reading Instruction. Current
theories of developmental reading instruction
at the primary and intermediate grade levels.

3430

Early Lab and Clinical Experience in Elemen-
tary Education Il. 1-2 credits, maximum 3. Lab
3-6. Prerequisite: full admission to Professional
Education. Directed observation and partici-
pation in classrooms, kindergarten through
grade eight. Concurrent seminar exploring
multicultural education and integrated pro-
grams. Graded on a pass-fail basis.

3450

Field Experiences in the Schools, K-12. 1-2
credits, maximum 2. Lab 3-6. Prerequisite: con-
sent of instructor. Seminars, directed observa-
tion and participation in the schools, K-12. De-
velops experience in meeting the mental, social,
physical and cultural differences among chil-
dren. Available in discipline-specialized sec-
tions: foreign languages. Graded on a pass-
fail basis.

3620

Field Experiences in the Middle School. 1-4
credits, maximum 4. Lab 2-8. Seminars, di-
rected observation, and participation in a par-
ticular subject area of the middle school (grades
5-9). Experience in meeting the mental, social,
physical and cultural differences among middle
school children. Graded on pass-fail basis.

3622

Middle Level Education. Lab 0-2. Overview of
the nature and needs of early adolescents as
well as an examination of the curriculum, in-
struction, and organization of middle grade
schools. Field-based experience in a middle
school. Graded on a pass-fail basis.

3710

Field Experiences in the Secondary School. 1-
3 credits, maximum 3. Lab 2. Prerequisite: con-
sent of instructor. Seminars, directed observa-
tion and participation in a particular subject
area of the secondary school. Develops expe-
rience in meeting the mental, social, physical
and cultural differences among children.
Graded on a pass-fail basis.

3813

Topics of Middle School Mathematics. Pre-
requisite: consent of instructor. Strategies for
teaching the topics of the middle grades and
the mathematics basic skill areas of the middle
grades (grades 5-9).

4000

Field Studies in Education. 1-4 credits, maxi-
mum 4. Independent study and/or field experi-
ences, such as spending a semester in an
experimental program working with handi-
capped children in schools, in-depth studies in
research projects, internships with school per-
sonnel. Graded on a pass-fail basis.

4003*

Teaching Fundamental Concepts of Mathemat-
ics. Prerequisite: full admission to Teacher Edu-
cation. Teaching of the basic skill areas. Study
and comparison of contemporary basic math-
ematics textbooks. Recommended to be taken
concurrently with public school practicum ex-
periences.

4005

Literacy Assessment and Instruction. Lab O-
2. Prerequisite: successful completion of 3005
or early childhood education major. Compre-
hensive survey of teaching strategies, formal
and informal assessment, curriculum materi-
als, theory, and research pertaining to read-
ing, writing, spelling, and oral language devel-
opment at the primary and elementary school
levels. Practical experiences required.

4012

Integration of Literacy across the Curriculum.
Prerequisites: 4005; full admission to Profes-
sional Education. Integration of reading, writ-
ing and oral language; integration of literacy
instruction into the content areas in elementary
school curriculum.

4013*

Humanizing the Educational Process. Provides
the student with a greater personal awareness
and understanding of the dynamics of human
relatedness within the classroom teaching-
learning process.

4023

Children's Literature. Survey, evaluation, se-
lection and utilization of materials for children;
extensive reading with emphasis on books
which meet the needs and interest of children
through grade six.

4043

Classroom Applications of Microcomputers.
Lab 2. Instructional computing course for edu-
cators; principles involved in programming a
microcomputer; extended applications of tool
software and telecommunications; issues and
strategies for planning and implementing com-
puter technologies in the schools.

4053*

Teaching Geometry in the Secondary School.
Prerequisite: full admission to Teacher Educa-
tion. Overview of the present secondary geom-
etry curricula and future trends. Axiomatic de-
velopment of Euclidean geometry, proofs and
transformational geometry from the perspec-
tive of the secondary mathematics teachers.
Study and comparison of contemporary basic
mathematics textbooks. Recommended to be
taken concurrently with 3710 and MATH 4043.

*

Teaching Mathematical Modeling. Strategies
for teaching mathematical modeling. Problem
classroom topics.

4153

Teaching Mathematics at the Intermediate
Level. Lab 1. Prerequisites: 3153 and MATH
3403 and MATH 3603 and full admission to
Professional Education. Selection and organi-
zation of content, procedures for instruction,
and evaluation of outcomes in teaching the
mathematics of the intermediate grades. Some
attention to instruction in upper grades of the
elementary school.

4213

Introduction to the Visual Arts in the Curricu-
lum. Lab 4. Provides an understanding of the
theoretical basis for the use of art activities in
developing sensory perception and aesthetic
sensitivity as an integral part of the curriculum.
Includes a wide range of opportunities for stu-
dent involvement in experimentation and ex-
ploration with a variety of two- and three-di-
mensional art media. Emphasis on both creative
expression and appreciation of the visual arts
in the home, school and community as a vital
aspect of instruction in the school, preschool
level through grade eight.

4222

Application of Advanced Technologies to In-
struction. Production, utilization, application of
media available through advanced technolo-
gies. Systematic instructional technology ap-
proach to teaching-learning process.

4233

Reading Diagnosis and Remediation. Lab 1.
Prerequisites: full admission to Professional
Education. Identification and treatment of read-
ing problems in the classroom including group
and individual diagnostic procedures. Practi-
cal experiences required.

4253

Language Arts in the Elementary School Cur-
riculum. Prerequisite: full admission to Teacher
Education. The purposes, selection and orga-
nization of content, teaching and learning pro-
cedures, and evaluation of outcomes in elemen-
tary school listening, speaking and writing.

4260

Skill Development in the Reading Program. 1-
3 credits, maximum 3. Lab 0-4. Relationship
between reading skills, child development and
curriculum, and instructional strategies for se-
quential skill development in reading.

4263*

Teaching and Learning Foreign Languages in
the Elementary Schools (Grades 1-8). Purpose,
selection and organization of foreign language
curriculum content, teaching and learning theo-
ries, and procedure and evaluation of outcome
for diverse students. Teaching techniques and
materials for grades 1-8.

4270

Reading in Content Areas in the Elementary
School. 1-3 credits, maximum 3. Lab 0-4. Inte-
gration of reading instruction in the elementary
school curriculum with emphasis upon appli-
cation of reading to various content areas.
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4280

Informal Practices in Reading. 1-3 credits, maxi-
mum 3. Lab 0-4. Purposes and methods of
informal instruction in reading utilizing the lan-
guage experience approach and individual-
ized voluntary reading procedures. Informal
evaluation of reading development.

4293

Teaching Reading in the Elementary School.
Lab 0-8. Application of skills, techniques and
materials utilized in the effective teaching of
reading in the elementary schools.

4313*

Young Adult Literature. Survey of print and
non-print materials, including multicultural and
multi-ethnic materials for young adults from
middle school through high school. History,
criticism, selection and evaluation of young
adult literature and exploration of its relation to
the needs and interests of young people. Same
course as LBSC 4313.

4323

Social Studies in the Elementary School Cur-
riculum. Prerequisite: full admission to Teacher
Education. Purposes, selection and organiza-
tion of content, teaching and learning proce-
dures and evaluation of outcomes in elemen-
tary social studies.

4343

Science in the Middle Level Curriculum. Pre-
requisites: enrollment in 3620 and full admis-
sion to Teacher Education. Objectives, organi-
zation, and selection of science content and
the analysis of teaching, learning, and evalua-
tion procedures for middle level science.

4353

Science in the Elementary School Curricu-
lum. Prerequisite: full admission to Teacher
Education. The purposes, selection and orga-
nization of content, teaching and learning pro-
cedures and evaluation of outcomes in elemen-
tary school science.

4363

Design and Management of the Elementary
School Classroom. Prerequisite: full admission
to Professional Education. Design and man-
agement of the physical, social, intellectual,
cultural, special needs, and learning materials
aspects of the school classroom, kindergarten
through grade 8. Purposes, selection, and or-
ganization of classroom management systems
and teaching approaches.

4450

Internship in Elementary Education. 1-12 cred-
its, maximum 12. Lab 3-36. Prerequisites: con-
current enrollment in 4453 or 4730 and 4720
and full admission to Professional Education.
Advanced clinical experience as associate (stu-
dent) teacher in schools, kindergarten through
grade eight. Graded on a pass-fail basis.

4453

Senior Seminar in Elementary Education. Pre-
requisites: concurrent enroliment in 4450 and
full admission to Professional Education. Legal
and ethical issues, forms of assessment in-
cluding standardized testing, working with col-
leagues and other professionals, integration of
performing arts including music and drama,
and completion of a professional portfolio. Taken
concurrently with student teaching in the final
semester of the elementary education program.

4460

Kindergarten-Primary Education: Methods.
2-3 credits, maximum 3. Prerequisite: full ad-
mission to Teacher Education. Purposes, meth-
ods of teaching, classroom design and man-
agement, classroom routine, and selection and
organization of content in kindergarten-primary
education.

4473

Reading for the Secondary Teacher. Prerequi-
sites: full admission to Teacher Education and
consent of instructor. Materials and procedures
in the teaching of reading in secondary schools
for content area teachers.

4560*

Environmental Education. 1-4 credits, maxi-
mum 4. Lab 1. Development of (teacher/leader)
competencies in the content, methods, phi-
losophy, and historical perspective of contem-
porary environmental education curricula us-
ing both indoor and outdoor settings as a
multidisciplinary learning laboratory.

4713

Teaching and Learning in the Secondary
School. Prerequisite: full admission to Teacher
Education. Purposes, selection and organiza-
tion of curriculum content, teaching and learn-
ing theories and procedures, and evaluation of
outcomes for diverse students. Teaching tech-
niques and materials in grades 7-12 subject
areas. Available in certification disciplines: art,
English/language arts, foreign languages, math-
ematics, science, social studies.

4720

Internship in the Secondary Schools. 1-12
credits, maximum 12. Lab 3-36. Prerequisites:
concurrent enrollment in 4730 or 4724 and full
admission to Professional Education. Super-
vised observation and student teaching in fields
in which the student intends to qualify for teach-
ing certification. Development of awareness of
and experience with mental, social, physical
and cultural differences among adolescents.
Graded on a pass-fail basis.

4724

Planning and Management in the Multicultural
Secondary Classroom. Prerequisites: 4713; full
admission to Professional Education or 4003
and 4053. Taken concurrently with the student
teaching internship. Includes student teaching
seminar (one hour). Based on curriculum and
teaching theory in 4713, planning and organiz-
ing for the secondary classroom in a diverse
society, grades 7-12. Classroom management
and discipline approaches as well as teacher
research, parental involvement, school climate
and community relations. Available in disci-
pline-specialized sections: English/language
arts, mathematics, science and social studies.

4730

Planning and Management in the Multicultural
Classroom, K-12. Prerequisites: 4713 and full
admission to Professional Education. Taken
concurrently with the student teaching intern-
ship. Includes student teaching seminar (one
hour). Based on curriculum and teaching theory,
planning and organizing for the secondary
classroom in a diverse society, grades K-12.
Classroom management and discipline ap-
proaches as well as teacher research, parental
involvement, school climate and community
relations. Available in discipline-specialized
sections: art, foreign language.

5000*

Master's Report or Thesis. 1-6 credits, maxi-
mum 6. Prerequisite: consent of adviser. Stu-
dents studying for a master's degree enroll in
this course for a total of 2 credit hours if they
write a report or 6 hours if they write a thesis.
5033*

Teaching Foreign Languages in the Schools.
Prerequisite: full admission to Professional Edu-
cation. Curriculum, materials, methods and pro-
cedures related to foreign languages (grades
K-12).
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5043*

Fundamentals of Teaching. Current issues and
trends in teaching theory, practice and research
with emphasis on teacher reflection.

5050*

Integrated Mathematics and Science Applica-
tions. Using a variety of themes, students de-
sign, implement, and evaluate inquiry-based
experiences that are primarily context based.
5053*

Curriculum Issues. A study of curriculum that
includes philosophy, history, decision making,
major concepts and terms.

5073*

Pedagogical Research. Theory and applica-
tion of pedagogical inquiry with emphasis on
teacher as researcher, pedagogical question
posing, and techniques of pedagogical inquiry
including narrative, autobiography, case writ-
ing, action research, and artifactual documen-
tation of teacher performance.

5123*

Curriculum in the Secondary School. Con-
temporary curricular issues, philosophies and
points of view in secondary school education.

5133*

Photography for Instruction. Photography skills
emphasizing 35mm and instamatic type cam-
eras with application to instruction and other
communication situations such as photo-copy-
ing, use of high-contrast film for graphics, and
simple photography projects for school-age
students.

5143*
Language Arts in the Curriculum. Content and
current issues in the language arts. Materials
and methods for teaching the communication
skills.

5153*

Advanced Studies in Children's Literature.
Study of children's literature within the prevail-
ing political, economic and social factors influ-
encing cultural patterns and values. The tools
of research in children's literature and the na-
ture and direction of contemporary children's
book publishing.

5163*

Middle School Curriculum. Theory of planning
and developing learning experiences appro-
priate to the needs and interests of early ado-
lescents.

5173*

Kindergarten-Primary Curriculum. Study of kin-
dergarten-primary curriculum including philoso-
phy, history, current practice and issues. For
administrators, teachers and students in cur-
riculum and early childhood education.

5223*

Teaching Science in the Elementary School.
Materials, methods and classroom procedures
related to science in the elementary school.
5233*

Teaching Science in the Secondary School.
Materials, methods and classroom procedures
related to science in the secondary school.

5243*

Environmental Education in the Curriculum.
Integration of environmental concepts in the
total school curriculum. Review of K-12 envi-
ronmental education curricula and methods of
teaching environmental education in formal and
nonformal settings.

5253*

Intermediate (4-6) Mathematics Education. The
study of the theory and research on mathemat-
ics curriculum and instruction at the intermedi-
ate (4-6) grade levels. Problem solving, frac-
tions, decimals, percent, and applications.



5263*

Remediation in School Mathematics. Lab 2.
Identification of learning disabilities in school
mathematics. Selection of appropriate reme-
dial measures.

5270*

Practicum in School Mathematics. 1-3 credits,
maximum 6. Lab 2-6. Diagnostic and thera-
peutic procedures in mathematics with stu-
dents of all ages. Laboratory classes provide
for clinical experiences in evaluation and in-
struction with children experiencing difficulty
in mathematics.

5273*

Kindergarten-Primary (K-3) Mathematics Edu-
cation. Theory and research on mathematics
learning and teaching from the preschool level
through the early elementary years. Study and
analysis of children's construction of mathemat-
ics knowledge and the implications for teach-
ing. Methods for promoting conceptual under-
standing and enthusiasm for the further study
of mathematics.

5280*

Workshop in Science Education. 1-4 credits,
maximum 4. Develops and/or implements el-
ementary and secondary science programs.

5323*

Teaching Social Studies in the Schools. Cur-
riculum, materials, methods and procedures
related to social studies.

5350*

The Visual Arts in the Curriculum. 1-3 credits,
maximum 6. Lab 2. Creative approaches to the
use of two- and three-dimensional media as
they relate to various aspects of education.
Opportunities available for periodic group and
individual evaluation in order to give direction
and significance to future growth.

5423*

Literacy Instruction in Primary Grades. Analy-
sis of growth in literacy from the preschool
level through early elementary years. Examina-
tion of literacy learning processes and instruc-
tional procedures.

5433*

Literacy and Technology Across the Curricu-
lum. Study of the development and use of read-
ing and writing across the content areas with
an emphasis on the reading and writing abili-
ties of middle and secondary school students.
Instructional approaches to keep literacy and
knowledge of a subject matter.

5463*

Reading Assessment and Instruction. Prereg-
uisite: 5423 or 5433 or consent of instructor.
Development of knowledge of reading assess-
ment and instruction for children and adults
who find reading difficult. Laboratory experi-
ence for authentic assessment and tutoring in
reading.

5473*

Reading and Writing Difficulties. Study of re-
search and formal assessment tools related to
reading and writing difficulties in children and
adults.

5483*

Literacy and Technology Across the Curricu-
lum. The characteristics of computer-facilitated
learning relating to broad definitions of literacy.
Use of a variety of computer and literacy tools
across the curriculum.

5523*

Practicum in Reading Instruction. Lab 0-2.
Evaluation and instruction in reading and writ-
ing for children who experience difficulty learn-
ing to read. Collaboration among teachers,
learners and resource personnel.

5613*

Effective Teaching of Mathematics in the Sec-
ondary School. Prerequisite: consent of instruc-
tor. Directed advanced practicum in second-
ary school mathematical education. Includes
study of current research findings in math-
ematical education, teaching strategies, mate-
rials and evaluation procedures in the second-
ary school. For experienced classroom
teachers, superintendents, principals and su-
pervisors.

5623*

Multicultural and Diversity Issues in Curricu-
lum. Understanding of the historical and con-
temporary perspectives toward cultural diver-
sity. Development of an awareness of diverse
culture and language communities; understand-
ing of critical issues of race, class, gender,
and ethnicity in education; perennial issues of
multiculturalism in public education and in glo-
bal society; a comprehensive overview of prin-
ciples and current research on bilingual and
multicultural education.

5633*

Developmental Reading for College and Adult
Learners. |dentification of the needs, materi-
als, curricula, and instructional strategies for
college and adult readers. The study of illit-
eracy. Consideration of the development, or-
ganization and supervision of programs for such
learners.

5664*

Integrating Teaching in the Secondary School.
Inservice for middle to secondary teachers es-
pecially with professional development in their
own school settings and in further graduate
work. Examination of own practices through
reflection and research, study of diverse ado-
lescents, sharing of teaching approaches and
materials across the curriculum, and explora-
tion of outreach to school, family, and commu-
nity. Teacher leadership.

5720*

Education Workshop. 1-8 credits, maximum 8.
For teachers, principals, superintendents and
supervisors who need advanced curriculum
and instruction coursework related to K-12 sub-
ject areas and pedogogy, in the areas of in-
struction and administration. Students must
register for the full number of credit hours for
which the workshop is scheduled for a particu-
lar term.

5730*

Seminar in Education. 1-6 credits, maximum
6. Seminar topics may differ depending upon
the nature of current interests and topics in
American education.

5750*

Seminar in Mathematics Education. 1-6 cred-
its, maximum 6. Lab 0-6. Prerequisite: consent
of instructor. Problems, issues and trends in
mathematics education.

5850*

Directed Study. 1-3 credits, maximum 3. Lab
1-3. Prerequisite: consent of instructor. Directed
study for master's level students.

6000*

Doctoral Dissertation. 1-25 credits, maximum
25. Required of all candidates for the Doctor of
Philosophy degree. Credit is given upon com-
pletion of the dissertation.

6030*

Contemporary Issues in Curriculum Studies.
1-6 credits, maximum 6. Examination of se-
lected contemporary topics in curriculum stud-
ies.

6033*

Analysis of Teaching. Advanced study of mul-
tiple forms of analysis of teaching such as be-
havioral, phenomenological, and constructivist
with emphasis on major research on teacher
reflection and teacher narrative.

6043*

Curriculum Leadership. A study of curriculum
leadership and implications for schooling; fo-
cus on what it means to be a curriculum leader
in times of major societal change and educa-
tional reform.

6080*

Seminar in Science Education. 1-6 credits,
maximum 6. Problems, issues and trends in
science education. The focus at the pre-ser-
vice or in-service level.

6113*

Curriculum of the Elementary School. Con-
temporary trends, philosophies and points of
view in elementary school education.

6133*

Theory to Practice in Education. A culminat-
ing seminar demonstrating the application of
theory from several disciplines to the practical
problems of education: curriculum develop-
ment, organization, teaching strategies and
evaluations.

6152*

Current Issues in Art in the School Curricu-
lum. Problems, issues and trends in art educa-
tion programs of the elementary and second-
ary schools and their relationship to the total
curriculum. For teachers, supervisors and ad-
ministrators.

6163*

Advanced Research Strategies in Curriculum.
Prerequisites: REMS 5013, REMS 5953, and
SCFD 6113. Exploration of designs and meth-
ods within qualitative and quantitative research
as applied to the field of curriculum. Articula-
tion on how to ensure that both qualitative and
quantitative studies meet their respective stan-
dards of rigor.

6433*

Seminar in Literacy. Research of issues in lit-
eracy education using knowledge gained
through both research and classroom prac-
tice.

6513*

Staff Development in Literacy Education. De-
sign and delivery of research related to staff
development experiences in literacy.

6684*

Language, Literacy and Culture. Lab 4. The
social-cultural perspectives related to the role
of language in mediating literate behaviors,
cognition and action in learning contexts. As-
pects of language use within various learning
contexts (situated cognition) and its academic,
technical and everyday discourse in under-
standing the interrelationships among teach-
ing, learning, knowledge and culture.

6750*

Researching Mathematics Education. 1-6 cred-
its, maximum 6. The examination of current
research in mathematics learning and teach-
ing research designs, employed, and the gen-
eration of new hypotheses.

6850*

Directed Reading. 1-6 credits, maximum 6. Pre-
requisite: consent of instructor. Directed read-
ing for students with advanced graduate stand-
ing to enhance students' understanding in areas
where they wish additional knowledge.

6853*

Improvement of Instruction in Reading. Prob-
lems and issues related to reading instruction.
The roles of various school personnel in chang-
ing curriculum and methods.

6880*

Internship in Education. 1-8 credits, maximum
8. Lab 3-24. Prerequisite: consent of instructor.
Directed off-campus experiences designed to
relate ideas and concepts to problems en-
countered in the management of the school
program.
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6910*

Practicum. 1-6 credits, maximum 6. Prerequi-
site: consent of adviser. Helps the student carry
out an acceptable research problem
(practicum) in his/her local school situation.
Credit given upon completion of the written
report.

Design, Housing and
Merchandising (DHM)

1003

Design Theory and Processes for Apparel and
Interiors. Lab 4. Design elements, principles
and processes applied to design and mer-
chandising.

1103

Basic Apparel Assembly. Lab 4. Basic apparel
assembly techniques. Problems including ba-
sic fit, spreading and cutting methods and
equipment, and use and application of sewing
equipment including lock, chain, and overedge.

1123

Graphic Design for Interiors. Lab 6. Interior
design majors only. Drafting and visual com-
munication techniques related to interiors.

1433

Fashion Innovation and Marketing. The pro-
cess of fashion innovation; variables of fashion
affecting production and distribution of con-
sumer goods; development of present struc-
ture in the fashion industry.

2003

Creative Problem Solving in Design and Mer-
chandising. Participatory problem solving in
design and merchandising; critique of proposed
solutions as a positive process of evaluation.

2110

Fashion Showmanship. 1 credit, maximum 8.
Preparation, production and evaluation of spe-
cial fashion-related events. Professional learn-
ing experiences will include modeling tech-
niques, organization and directing procedures.

2203

Intermediate Apparel Assembly. Lab 4. Pre-
requisite: 1103. Development of skill in apparel
assembly. Intermediate problems in fit, spread-
ing, cutting, and sequencing of apparel as-
sembly operations for lined garments, plaids,
other special fabrics and closures.

2303

Materials and Finishes for Interior Building
Systems. Prerequisites: 1003, 1123, 2993. Ma-
terials and procedures used in the design and
production of interiors and building systems.

2343

Design and Space. Lab 6. Prerequisites: 1123,
2223 and 2313. Creative exploration of three
dimensional spaces in interior design.

2573

(L,N)Textiles. Lab 2. Science principles as the
basis for understanding fibers, the basic struc-
ture of yarns and fabrics. Relationships be-
tween the chemical composition of fibers and
properties such as tensile strength, flammabil-
ity, elasticity, moisture absorption, and dye af-
finity. Understanding science principles in re-
lation to textile properties for evaluation of textile
products. Recommended for education majors
seeking knowledge to be used for innovative
teaching of science principles in grades K-12.
Required for all DHM majors.

2913

Sewn Product Quality Analysis. Lab 2. Pre-
requisites: 1433, 2573. Garment manufactur-
ing process with emphasis on evaluating gar-
ment quality and its relationship to performance.
Examined from the retailers', manufacturers’,
and consumers' perspectives.

2993

Communication and Presentation Techniques
for Apparel and Interior Design. Lab 4. Prereg-
uisites: 1003, ART 1103 and SPCH 2713. Cre-
ative communication methods and techniques
including a variety of media for two- and three-
dimensional presentations in apparel and inte-
rior design.

3002

Professional Image and Dress. Role of ap-
pearance and dress in creating a professional
image for men and women. Figure and ward-
robe analysis, professional clothing needs, in-
dividualized clothing decisions.

3013

Flat Pattern Design. Lab 4. Prerequisites: 2203
and MATH 1513. Interpretation of dress design
developed through the medium of flat pattern;
introduction to pattern drafting.

3023

Computer-aided Flat Pattern Design. Lab 4.
Prerequisite: 3013. Advanced apparel design
problems using flat pattern and computer-aided
design (CAD) techniques.

3102

Fashion Sketching. Lab 4. Prerequisites: 1003
or 3 credit hours of art and completion of 60
credit hours. Principles and techniques of
sketching in the fashion field.

3153

Mass Production of Apparel and Related Prod-
ucts. Lab 4. Understanding and applying mass
production strategies for apparel and related
products. Design for production and produc-
tion operations including CAD marker making
and material utilization, production simulation
modeling, and costing.

3203

Functional Clothing Design. Lab 4. Prerequi-
sites: 2573, 3013 and 4 credit hours of chemis-
try. Problem-solving approach to functional
clothing design for specialized market seg-
ments (athletic sportswear, occupational cloth-
ing, children's wear, clothing for the handi-
capped) including performance evaluation of
selected materials using standard methods of
textile testing.

3213

(H)Heritage of Dress. Prerequisite: 3 credit
hours of history. Survey of historic modes of
dress as they reflect the social, economic and
cultural life of a people. Application of design
principles to modern dress.

3233

(H)Heritage of Interiors I. Religious, civic, com-
mercial, and domestic architecture and fur-
nishings prior to and including the 18th Cen-
tury with emphasis on the periods which have
greatly influenced housing and interior design.

3243

Design of Interior Components. Lab 1. Pre-
requisite: pass proficiency review. Design, ma-
terials, construction and production of interior
design components including custom furnish-
ings and interior treatments and modification.

3253

Environmental Design for Interior Spaces.
Lab 4. Prerequisite: pass proficiency review.
Design factors and human performance crite-
ria for lighting, acoustics and thermal/ atmo-
spheric comfort as they relate to the practice of
interior design.

3263

Interior Design Studio I: Residential. Lab 4.
Prerequisite: pass proficiency review. Studio
course utilizing the design process in the analy-
sis and planning of residential environments.
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3300

Supervised Field Experience. 1-3 credits, maxi-
mum 6. Prerequisite: 3243 or consent of in-
structor. Field experience in specialized resi-
dential, commercial and institutional design with
both historic and contemporary elements.

3353

(S)Socio-Economic Aspects of Housing. Family
housing needs, present social and economic
conditions affecting housing and building pro-
cesses and the roles of business and govern-
ment in housing.

3363

Interior Design Studio ll: Small Scale Con-
tract. Lab 4. Prerequisites: 3243 and 3263.
Studio course utilizing the design process in
the analysis and planning of small office, insti-
tutional and retail environments with emphasis
on materials, lighting, codes and accessibility.

3373

Computer-aided Design for Interiors. Lab 4.
Prerequisite: 1123. Computer-aided design and
drafting for two-dimensional and three-dimen-
sional interior systems.

3433
Fashion Retailing. Prerequisites: 1433, ACCT
2103, ECON 1113. Marketing structures at re-
tail level; job descriptions and responsibilities
at management level; financial and control func-
tions.

3533

Decorative Fabrics. Lab 4. Prerequisite: 3 credit
hours in art. Historic and contemporary textile
designs. Creation of textile designs using per-
sonal inspirations, cultural expressions and a
variety of techniques.

3553

Profitable Merchandising Analysis. Prerequi-
sites: ACCT 2103, MATH 1513 or 1483. Rela-
tionship analysis of profit and loss statement.
Retail mathematical calculations necessary to
plan and control merchandising results, open-
to-buy, mark-up, mark-down, turn-over, stock-
sales ratio.

3563

Merchandise Acquisition and Allocation. In-
depth study of buying and distributing mer-
chandise.

3643

Apparel and Accessories for Special Markets.
Prerequisites: 1433, PSYC 1113, SOC 1113,
and completion of 60 credit hours. An analysis
of the apparel and accessory needs of spe-
cialized market segments and the products
designed to meet those needs, with consider-
ation given to both product design and mer-
chandising.

3823

Professional Practices for Interior Design.
Prerequisites: 2343, 3263 and 3303. Future pro-
fessional role and responsibilities, business pro-
cedures and employer-employee relationships
which characterize the employment situation in
interior design.

3853

Visual Merchandising and Promotions. Lab 1.
Prerequisites: 1003, 1433 and completion of
60 credit hours. Study and application of prin-
ciples and practices in merchandise presenta-
tion and promotions for commercial purposes.

3881

Interior Design Pre-Internship Seminar. Pre-
requisites: 3243, 3263, SPCH 2713. Prepara-
tion for obtaining and completing a directed
practical experience in a work situation in the
interior design field.



3991

Pre-internship Seminar. Prerequisites: 24 credit
hours of required DHM courses with a 2.50
major GPA and SPCH 2713. Skills requisite to
completion of a directed, practical experience
in a work situation within the fashion industry.

3994

Internship. Prerequisites: 3433, 3553, 3663 and
3991 (apparel merchandising students); 3013
and 3991 (apparel design and production stu-
dents). Directed practical experience in an ap-
proved work situation related to the fashion
industry.

4003

(S)Environmental Perspectives on Apparel
and Interior Design. Prerequisites: completion
of 90 credit hours. Analysis of apparel and in-
terior design, development and use from physi-
cal, technological, economic, political, religious,
social and aesthetic perspectives.

4011

Post-internship Seminar. Prerequisite: 3994.
Study and comparison of student work experi-
ences. Individual student conferences, review
of merchant supervisor reactions.

4143*

Design for Special Needs. Problems and alter-
native solutions for apparel and interiors for
special groups, e.g., the aging, children, the
handicapped, special markets. Includes field
study or design problem.

4163*

(H,l)Housing in Other Cultures. Housing and
interior design and expressions of cultural be-
liefs, attitudes, family patterns and environmen-
tal influences.

4243*

Draping. Lab 4. Prerequisite: 2203. Interpreta-
tion of garment design developed through the
medium of draping on dress forms.

4263*

Interior Design Studio lll: Large Scale Con-
tract. Lab 4. Prerequisites: 3253, 3363 and
38283. Studio course utilizing the design pro-
cess in the analysis of large scale office plan-
ning and institution design including systems
and specifications.

4293*

Interior Design Studio IV. Lab 4. Prerequisite:
4263. Studio course developing comprehen-
sive interior design projects in historic preser-
vation and adaptive reuse and an advanced
design project.

4323*

(H)Heritage of Interiors Il. Prerequisite: 3233 or
consent of instructor. Exploration of the archi-
tecture, interiors and furnishings of a variety of
structures. Residential, commercial, govern-
mental, institutional, and recreational buildings
of different cultures of the 19th and 20th centu-
ries.

4403*

Advanced Apparel Design. Lab 2. Prerequi-
sites: 3013 or 4243. Application of design and
pattern-making principles and apparel assem-
bly processes in the development of original
designs.

4443

Facility Management for Contract Interiors.
Philosophy and principles of facility manage-
ment and the practice of coordinating the physi-
cal workplace in relation to the workforce and
organizational structure of the corporate envi-
ronment.

4453*

Entrepreneurship and Product Development
for Apparel and Interiors. Prerequisites: ECON
1113 and completion of 90 credit hours. In-
depth study of entrepreneurship concepts as
applied to manufacturers and retailers of ap-
parel and interior products including product
development, accounting and control, merchan-
dising and buying, operation and management,
advertising and promotion.

4523

Critical Issues in Design, Housing and Mer-
chandising. Prerequisite: senior standing.
Capstone course examining critical issues in
design, housing and merchandising in the con-
text of central themes from general education.

4810*

Problems in Design, Housing and Merchan-
dising. 1-6 credits, maximum 6. Prerequisite:
consent of instructor. Selected areas of study
in design, housing and merchandising.

4820

Professional Internship. 1-6 credits, maxi-
mum 6. Prerequisites: 3823 and consent of
instructor. A supervised internship experience
which simulates the responsibilities and duties
of a practicing professional.

4850*

Special Unit Course in Design, Housing and
Merchandising. 1-6 credits, maximum 6. In-
depth study of specific areas of design, hous-
ing and merchandising.

4900

Honors Creative Component. 1-3 credits, maxi-
mum 3. Prerequisites: College of Human Envi-
ronmental Sciences Honors Program partici-
pation, senior standing. Guided creative
component for students completing require-
ments for College Honors in the College of
Human Environmental Sciences. Thesis, cre-
ative project or report under the direction of a
faculty member in the major area, with second
faculty reader and oral examination.

4993*

()Textiles and Apparel in the International
Economy. Prerequisites: 2913, ECON 1113,
and 90 hours. Broad multi-disciplinary study of
textiles and apparel in the international
economy.

5000*

Master's Thesis. 1-6 credits, maximum 6. Pre-
requisites: graduate standing and consent of
major professor. Research related directly to
design, housing and merchandising for the
master's thesis.

5003*

Theoretical Perspectives for Design, Housing
and Merchandising. A study of terminologies
associated with theory. Exploration of key theo-
ries and their application to practice and re-
search in design, housing and merchandising.

5110*

Research Developments in Design, Housing
and Merchandising. 1-3 credits, maximum 3.
Current development and needs in research in
design, housing and merchandising including
application of research methods to design,
housing and merchandising and research plan-
ning.

5113*

Theories of Creative Process in Design and
Merchandising. A study of the creative pro-
cesses used in art, science, business and hy-
brid disciplines, with application to design and
merchandising.

5233*

Design Evaluation. Prerequisite: consent of in-
structor. Theoretical perspectives on evalua-
tion of applied design; examination and evalu-
ation of historic and contemporary designers,
their philosophies and their work.

5240*

Master's Creative Component. 1-6 credits,
maximum 6. Prerequisites: consent of major
professor and department head. An in-depth
design application of theoretical design mod-
els and philosophies. A maximum of six hours
to be used by graduate students following Plan
Il for the master's degree.

5273*

Interpretative Theories of Material Culture. A
theoretical analysis of the influences of cultural
values and characteristics upon the design,
acquisition and use of apparel, furnishing and
building products, and the cultural diffusion of
those material goods.

5343*

Constructed Environment and Human Behav-
ior. Prerequisites: 5110, 5273, PSYC 1113, SOC
1113. An exploration and evaluation of the physi-
cal attributes of the constructed environment
and the interrelationships with the social and
psychological aspects of human behavior.

5360*

Advanced Studies in Design, Housing and
Merchandising. 1-6 credits, maximum 6. In-
vestigation into special areas in the fields of
design, housing and merchandising.

5383*

Design, Housing and Merchandising in Higher
Education. Prerequisite: 9 credit hours in de-
sign, housing and merchandising. Develop-
ment and organization of curricula and teach-
ing methods for design, housing and
merchandising.

5440*

Career Internship. 1-6 credits, maximum 6. Pre-
requisites: consent of instructor and depart-
ment head. An individualized career-oriented
internship. Selected learning experiences in
approved work situations in industry, govern-
ment, education or research institutions related
to design, housing or merchandising.

5533

Functional Apparel: Theory and Design. Lab
4. Prerequisites: 2573, 4013, 5110. A holistic
approach to the study of apparel design with
an emphasis on integrating knowledge of the
needs and functions of the individual, the struc-
tural properties of textiles and apparel design.

5653

Merchandising Trends, Practices and Theo-
ries in Apparel and Interior Industries. Prereg-
uisite: nine credit hours in marketing or mer-
chandising. Current trends in merchandising;
theories, concepts and processes related to
management level problems.

5810*

Problems in Design, Housing and Merchan-
dising. 1-3 credits, maximum 6. Prerequisites:
consent of instructor and department head.
Individual and group investigations and dis-
cussions of special problems in the various
phases of design, housing and merchandis-
ing.

5830*

Design, Housing and Merchandising Seminar.
1-6 credits, maximum 6. Prerequisite: consent
of instructor. A selected group of current is-
sues in design, housing and merchandising.
6000*

Doctoral Thesis. 1-12 credits, maximum 30.
Prerequisite: consent of major professor. Re-
search in design, housing and merchandising
for the Ph.D. degree.

6133*

Research Methods in Design, Housing and
Merchandising. Prerequisite: consent of instruc-
tor. Survey and discussion of research meth-
ods, experiences in research design and analy-
sis of data.
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6203*

Theories of Dress and Communication. Ap-
pearance as a type of nonverbal communica-
tion related to appearance. Theoretical struc-
tures depicting the use of dress in
communication.

6303*

Sociological, Psychological and Economic As-
pects of Consumer Behavior. Prerequisite:
5653. Analysis and integration of social, psy-
chological and economic theories related to
consumer acquisition of products. Application
and testing of these theories as appropriate to
apparel and interior consumption processes.

6403*

Merchandising Theory Application and Strat-
egy Implementation. Prerequisite: 5653. Inte-
gration of marketing, merchandising, and man-
agement theories, strategies, models, and
frameworks. Application of theories and imple-
mentation of strategies relevant to apparel and
interior industries.

6410*

Independent Study in Design, Housing and
Merchandising. 1-3 credits, maximum 6. Pre-
requisite: consent of instructor. Selected areas
of design, housing and merchandising for ad-
vanced graduate students working toward the
doctorate degree.

6810*

Advanced Problems in Design, Housing and
Merchandising. 1-6 credits, maximum 6. Pre-
requisites: consent of instructor and depart-
ment head. Intensive individual or small-group
study of problems in various areas of design,
housing and merchandising for advanced
graduate students who are working toward doc-
torate degrees.

6830*

Design, Housing and Merchandising Seminar.
1-3 credits, maximum 6. Prerequisite: consent
of instructor. Problems and recent develop-
ments in design, housing and merchandising.

Economics (ECON)

1113

(S)The Economics of Social Issues. Issues-
oriented approach. Basic economic principles
introduced and developed through study of
important social issues: for example, inflation,
unemployment, poverty, discrimination, crime,
population growth and environmental quality.
Develops the economist's approach to social
problems, and evaluates the contribution of
economics to their solution. No credit for stu-
dents with prior credit in 2103 or 2203. No
general education credit for students also tak-
ing ECON 2103 or AGEC 1114.

2103

(S)Introduction to Microeconomics. Prerequi-
site: 15 credit hours. Goals, incentives and
outcomes of economic behavior with applica-
tions and illustrations from current social is-
sues: operation of markets for goods, services
and factors of production; the behavior of firms
and industries in different types of competition;
income distribution; and international exchange.
No general education credit for students also
taking ECON 1113 or AGEC 1114,

2203

Introduction to Macroeconomics. Prerequisite:
2103 or AGEC 1114. The functioning and cur-
rent problems of the aggregate economy: de-
termination and analysis of national income,
employment, inflation and stabilization; mon-
etary and fiscal policy; and aspects of interna-
tional interdependence.

3010

Special Topics in Economics. 1-3 credits, maxi-
mum 9. Prerequisites: 2203, prior approval of
instructor. Analysis of a contemporary topic in
economics. Course content will vary to reflect
changing social issues and trends in applied
economics.

3013

Practical Macroeconomics for Business and
Finance. Prerequisite: 2203. Examination of the
relationship between macroeconomic perfor-
mance and business planning and investment
analysis. Business cycles, economic indica-
tors, and behavior of domestic and global fi-
nancial markets.

3023*

Managerial Economics. Prerequisite: 2203. Ap-
plication of economic theory and methodology
to decision problems of private industry, non-
profit institutions and government agencies;
demand and cost analysis, forecasting, pric-
ing and investment.

3113*

(S)Intermediate Microeconomics. Prerequisite:
2203. How the market system organizes eco-
nomic activity and an evaluation of its perfor-
mance. Principles of price theory developed
and applied to the interactions of consumers,
producers and resource owners in markets
characterized by different degrees of competi-
tion.

3123*

(S)Intermediate Macroeconomics. Prerequisite:
2203. Development of a theoretical framework
for studying the determinants of national in-
come, employment and general price level.
National income accounting, consumption, in-
vestment, government spending and taxation,
the supply of and demand for money. Mon-
etary, fiscal and incomes policies considered
with regard to unemployment, inflation and eco-
nomic growth.

3213

Game Theory and Experimental Economics.
Prerequisite: three credit hours in economics.
The fundamentals of strategic actions presented
in a game theory context and the validation of
these ideas with economic experiments.

3313*

Money and Banking. Prerequisite: 2203. The
economics of money and banking. Operations
of commercial banks and structure and com-
petition of the banking industry. Organization
and operation of the Federal Reserve System
and its effects on interest rates, employment
and prices. An introduction to monetary eco-
nomics and international banking concludes
the course.

3423*

(S)Public Finance. Prerequisite: 3 credit hours
in economics. The economics of the govern-
ment sector. Scope of government activity, ef-
ficiency in government expenditures, federal
budget, fiscal and debt management policy.
Principles of taxation. Major tax sources, tax
distribution, tax issues. Current public finance
problems such as revenue sharing, negative
income tax, urban transport systems and na-
tional health insurance.

3513*

(S)Labor Economics and Labor Problems. Pre-
requisite: 3 credit hours in economics. Eco-
nomic analysis of contemporary labor market
problems and survey of U.S. unionism. The
labor force, education and training. discrimina-
tion, inflation and unemployment theories of
the labor movement, economic impact of unions
and public policy toward labor.

3523*

(S)Poverty and Economic Insecurity. Prereg-
uisite: 3 credit hours in economics. Problems,
programs and proposals for dealing with pov-
erty and economic insecurity.
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3613

(I,S)International Economic Relations. Prereg-
uisite: 3 credit hours in economics. Interna-
tional trade and finance; international economic
organizations; the foreign economic policy of
the U.S.

3713*

(S)Government and Business. Prerequisite: 3
credit hours in economics. Methods of mea-
suring the extent of monopoly power in Ameri-
can industries and ways of evaluating the ef-
fects of this power on consumer welfare. U.S.
antitrust laws, their enforcement and landmark
court decisions under these laws.

3813

Development of Economic Thought. Prerequi-
site: 3 credit hours in economics. The ideas of
great economists with emphasis upon economic
concepts and systems of thought in relation to
social, ethical and political ideas under evolv-
ing historical conditions.

3823

American Economic History. Economic devel-
opment and economic forces in American his-
tory; emphasis upon industrialization and its
impact upon our economic society since the
Civil War. Same course as HIST 4513.

3903*

(S)Economics of Energy and the Environment.
Prerequisite: 2103. Issues related to the devel-
opment and use of energy resources, and the
management of the natural environment.

4000

Economics Honors Seminar. 3-6 credits, maxi-
mum 6. Prerequisite: Honors Program partici-
pation. Topical seminar in economics for junior
and senior students in the Honors Program.
Special problem areas of the economy or the
economics discipline. Appropriate for Honors
students in any major.

4010*

Basic Studies in Economics. 1-6 credits, maxi-
mum 6. Prerequisite: 3 credit hours in econom-
ics. Economic concepts, theory, issues and
problems. Designed for elementary and sec-
ondary teachers. Economics education teach-
ing methods included.

4213

Econometric Methods. Prerequisites: 2203,
STAT 3013 or 4013. Basic quantitative meth-
ods used in economic analysis emphasizing
applications to economic problems and inter-
pretation of empirical results. Statistical analy-
ses, regression and forecasting techniques us-
ing computer programs.

4223*

Business and Economic Forecasting. Prereg-
uisites: 2203; STAT 3013 or 4013. Forecasting
business and economic variables. Regression
models and time series models such as expo-
nential smoothing models, seasonal models,
and Box-Jenkins models. Evaluation of meth-
ods and forecasting accuracy. Application of
methods using computer programs.

4313

Advanced Banking. Prerequisite: 3313. Cen-
tral and commercial banking, including Fed-
eral Reserve policymaking, banking structure,
capital adequacy and taxation of banks.
Friedman's proposals for monetary and bank-
ing reform.

4413*

State and Local Government Finance. Prereqg-
uisite: 3 credit hours in economics. State and
local government revenue and expenditure pat-
terns in a federal fiscal system; intergovern-
mental fiscal problems; taxation in a federal
system; adjustment to economic growth and
change.



4513*

Labor and Public Policy. Prerequisite: 3513 or
MGMT 3313 or BUSL 3213. Public policy af-
fecting union management relations; common
law, state and federal legislation; Wagner, Taft-
Hartley and Landrum-Griffin Acts; labor dis-
pute adjustment with emphasis on the theory,
legal status and practice of arbitration, in both
private and public sectors.

4643*

(I,S)International Economic Development. Pre-
requisite: 3 credit hours in economics. Prob-
lems of underdeveloped economics related to
the world economy; obstacles to economic
growth and policies for promoting growth.

4713

(S)Economics of Industries. Prerequisite: 2103.
Industrial organization of major U.S. industries.
The structure-conduct-performance paradigm
is used to evaluate how costs and concentra-
tion interact with pricing, marketing and R&D
decisions to affect industry profitability, tech-
nological progress, and the efficient allocation
of resources. Case studies included.

4723

Economic Analysis of Law. Prerequisite: 3
credit hours in economics. Use of economic
analysis to explain why certain laws exist and
to evaluate the effects of various alternative
rules of law on economic efficiency and behav-
ior. Emphasis on the economics of the com-
mon law areas of property, contracts, and torts.
Also, products liability, crime and punishment,
distributive justice, and discrimination.

4823*

(I,S)Comparative Economic Systems. Prereg-
uisite: 2203. Comparative analysis of the eco-
nomic theory and institutions of capitalism, so-
cialism, and mixed systems.

4913*

(S)Urban and Regional Economics. Prerequi-
site: 3 credit hours in economics. Urban and
regional economics; the spatial aspects of pov-
erty, land use, the urban environment and rural
industrial development.

4993

Economics Honors Thesis. Prerequisites: de-
partmental invitation, senior standing, Honors
Program participation. A guided reading and
research program ending with an honors the-
sis under the direction of a faculty member,
with second faculty reader and oral examina-
tion. Required for graduation with departmen-
tal honors in economics.

5000*

Research and Thesis. 1-6 credits, maximum 6.
Workshop for the exploration and development
of research topics. Research leading to the
master's thesis.

5003*

Research Report. Prerequisite: consent of com-
mittee chairperson. Supervised research for
M.S. report.

5010*

Research and Independent Studies. 1-3 cred-
its, maximum 10. Prerequisite: consent of de-
partmental committee under a workshop ar-
rangement or supervised independent studies.

5013*

Contemporary Environmental Policy. Eco-
nomic, social and political factors that influ-
ence the formation and implementation of envi-
ronmental policy. Environmental policy
instruments (including pollution taxes, standards
and marketable pollution permits), measure-
ment of environmental damages and risk. Risk
comparison, regulatory issues, health risk as-
sessment, and risk communication. Political-
economic considerations.

5033*

Macroeconomic Analysis. Prerequisite: three
hours of economics or consent of instructor.
Study of the determinants of aggregate output,
employment, price level, and interest rates,
including international aspects. Monetary, fis-
cal, and exchange rate policies and impact on
the macroeconomy and business environment.
No credit for Ph.D. students in economics.

5113*

Managerial Economics. Economic theory ap-
plied to business decision making. Concepts
of microeconomics and macroeconomics re-
lated to understanding the economic system,
analysis of policy, forecasting, and international
economics. No credit for Ph.D. students in eco-
nomics.

5123*

Microeconomic Theory I. Prerequisites: 3113,
MATH 2265 or MATH 2713. Contemporary price
and allocation theory with emphasis on com-
parative statics.

5133*

Macroeconomic Theory I. Prerequisites: 3123,
MATH 2265 or MATH 2713. National income,
employment and the price level from the point
of view of comparative statics.

5223*

Mathematical Economics I. Prerequisites: 3113,
MATH 2265 or equivalent. Mathematical con-
cepts of single variable and multivariate calcu-
lus, topological properties of Euclidean space,
convergence, linear algebra, optimization theory
and the Kuhn-Tucker Theorem with applica-
tions from economic theory.

5243*

Econometrics I. Prerequisite: 4213 or STAT
4043. Theory and application of econometrics
to economic problems. Topics include OLS,
GLS, distributed lags, serial correlation,
heteroske-dasticity, and simultaneous equa-
tions.

5313*

Monetary Economics I. Contemporary issues
in monetary theory and policy. Demand for
money and supply of money theory, interest
rate theory and issues in monetary policy.

5413*

Economics of the Public Sector I. Allocation
and distribution effects as well as incidence of
governmental budget policies.

5433*

Economics of the Public Sector Il. Fiscal policy
as a means of promoting economic stabiliza-
tion and growth.

5543*

Labor Market Theory and Analysis. A critical
evaluation of the theoretical and empirical lit-
erature dealing with labor market processes;
wage determination and the impact of unions
on relative wages; estimation of aggregate la-
bor supply; resource allocation and labor mo-
bility; the inflation-employment tradeoff and the
economics of labor market discrimination.

5613*

International Finance. Open economy macro-
economics and the role of devaluation, fiscal
and monetary policy in the open economy,
monetary approach to the balance of payments,
portfolio balance and asset market approaches
to the determination of exchange rates.

5623*

Economic Development |. Characteristics and
problems of less-developed countries. Criteria
of growth and development with emphasis on
strategies for development. The role of capital,
labor, technological progress and entrepreneur-
ship. Growth models.

5633*

International Trade. International trade and
commercial policy. Comparative advantage,
general equilibrium and modern trade theo-
ries; welfare implications of international re-
source allocation models; the theory of protec-
tion and international interdependence.

5643

Economic Development Il. Major problems of
development policy. Inflation and mobilization
of capital, investment criteria, agriculture, for-
eign trade, population and manpower, plan-
ning and programming methods.

5703*

The Economics of Organization and Competi-
tive Advantage. Prerequisite: 3113 or 5113 or
consent of instructor. An analysis of organiza-
tional architecture (the assignment of decision-
making rights, performance evaluation, and re-
ward systems within an organization). An
appropriate architecture to give an organiza-
tion a competitive advantage and to help an
organization develop prowess in innovation and
reputation, providing other sources of com-
petitive advantage.

5713*

Industrial Organization . Organization and
operation of the enterprise sector of a free
enterprise economy; interrelations of market
structure, conduct and performance; public poli-
cies affecting these elements.

5723*

Industrial Organization Il. Alternative market
structures and their relationships to market per-
formance; the empirical evidence concerning
these. Public policies toward business, includ-
ing emphasis on U.S. antitrust laws and eco-
nomic analysis of their enforcement; theories
of public utility regulation.

5903*

Regional Economic Analysis and Policy. Se-
lected topics in location theory, regional eco-
nomic growth and policies toward regional de-
velopment in the U.S.

5913*

Urban Economics. The urban area as an eco-
nomic system. Problems of economic policy in
urban environment.

6000*

Research and Thesis. 1-12 credits, maximum
30. Prerequisite: approval of advisory commit-
tee. Workshop for the exploration and develop-
ment of research topics. Research leading to
the Ph.D. dissertation.

6010*
Seminar in Economic Policy. 1-3 credits, maxi-
mum 6. Intensive analysis of selected prob-
lems in economic policy. Individual research,
seminar reports and group discussion of re-
ports.

6113*
Seminar in Economic Theory. Microeconomics.

6123*
Seminar in Economic Theory. Macroeco-
nomics.

6133

Microeconomic Theory Il. Prerequisite: 5123.
Contemporary price and allocation theory with
emphasis on general equilibrium analysis. Wel-
fare economics.

6143*

Macroeconomic Theory Il. Prerequisite: 5133.
National income, employment and the price
level from the point of view of dynamics. Growth
models.
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6223*

Mathematical Economics Il. Prerequisite: 5223.
A mathematical approach to general equilib-
rium and welfare economics.

6243*

Econometrics Il. Prerequisite: 5243. Advanced
econometric theory covering single and simul-
taneous equations models, seemingly unrelated
regressions, limited dependent variable mod-
els, causality, and pooled models.

6313*

Monetary Economics Il. Intensive analysis of
classical monetary theory and individual re-
search on selected problems in monetary eco-
nomics. The ideas of Patinkin, Wicksell, Fisher
and Keynes.

6803*

History of Economic Thought. Economic theo-
ries from the 18th century until the present with
emphasis on the origin and improvement of
analytical tools.

6813*

Seminar in Economics Systems. Selected top-
ics dealing with the economic theory and insti-
tutions of capitalism, socialism, communism,
and fascism. Individual research, seminar re-
ports, and group discussion of reports.

Education (EDUC)

1111

Orientation to Education. Lab 1. Study of the
profession of education with emphasis on the
skills, qualities and student support services
available throughout the campus. Graded on a
pass-fail basis.

2510

Innovative Education Studies. 1-3 credits, maxi-
mum 6. Designed to meet unique or special
needs of individuals involved in education. Top-
ics include contemporary approaches to meet-
ing educational challenges on the professional
as well as the personal classroom experience.
Graded on a pass-fail basis.

3080
International Experience. 1-18 credits, maxi-
mum 36. Prerequisite: consent of the associate
dean of the college. Participation in a formal or
informal educational experience outside of the
USA.

3090

Study Abroad. 1-18 credits, maximum 36. Pre-
requisites: participation in an OSU reciprocal
exchange program, consent of the Study
Abroad office, and associate dean of the col-
lege. Participation in a formal study abroad
program in which a semester or year is spent
in Sfull-enrollment at a university outside the
u.S.

3110

Honors Directed Study. 1-3 credits, maximum
3. Prerequisite: admission to the College of
Education's Honor Program. Individualized di-
rected study approved by a sponsoring pro-
fessor or Honors coordinator.

4050

Honors Colloquium. 1-9 credits, maximum 9.
Prerequisites: consent of instructor or honors
coordinator. Study of an interdepartmental and
interdisciplinary nature of various important is-
sues and aspects as related to the field of
education. Provides an intellectual challenge
for the able student with a strong dedication to
scholarship.

4110

Teacher Education Seminar. 1-6 credits, maxi-
mum 6. Problems, trends, and pertinent edu-
cation issues. May include simulation, small-
group instruction and field-based experiences.
For the pre-service or in-service level.
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4920

Teacher Education Practicum. 1-9 credits,
maximum 9. Prerequisites: admission to Pro-
fessional Education. Directed observation and
supervised laboratory and clinical experiences
in appropriate teacher education program ar-
eas. Appraisal and learning theory approaches
employed.

5110*

Contemporary Educational Issues. 1-6 cred-
its, maximum 6. Contemporary topics and is-
sues in the broad field of education. May in-
clude television interaction, small group
discussion and outreach and field experiences.
Written reports required. Graded on a pass-fail
basis.

5910*

Educational Field Experiences. 1-6 credits,
maximum 6. Prerequisite: consent of instruc-
tor. Guided field experience appropriate to a
specific program of study. Field experience
preceded and followed by appropriate on-cam-
pus seminars, readings and reports.

Educational Leadership
(EDLE)

5000*

Thesis or Report. 1-10 credits, maximum 10.
Prerequisite: consent of instructor. Master's stu-
dents may earn up to two hours of credit for a
report or six hours of credit for a thesis. Stu-
dents working on a specialist's report may earn
a maximum of 10 hours of credit.

5253*

The Principalship. Prerequisite: 5000-level
course in school administration or equivalent.
Strategies, techniques and solutions used by
the principal in the administration and leader-
ship of a public school.

5473*

Supervision of Instruction. Application of mod-
ern approaches to instructional supervision
through practice in recording and analyzing
teacher behavior in actual classroom settings.
Clinical and group methods for improving in-
struction.

5633*

Community Education. Purpose, organization
and administration of community education and
its various components.

5720*

Education Workshop. 1-4 credits, maximum 8.
Analysis of organizational, administrative, and
instructional problems by common schools and
higher education personnel.

5723*

Education Law. Study of the legal framework
of education (constitutional law, case law, and
Oklahoma law) with emphases on church-state
issues, tort liability, teachers' rights, and stu-
dent rights.

5813*

Leadership and Agency. Furthering under-
standing about leadership and agency through
exploring and examining contemporary and
perennial issue from multiple perspectives in
diverse educational contexts.

5973*

Historical Background of Contemporary Is-
sues in Higher Education. The history of Ameri-
can colleges and universities to the present;
an overview of major contemporary issues in
American higher education.

5983*

Administration and Law in Higher Education.
Overview of the organization and administra-
tion operations and analyses of social, political
and legal influences on colleges and universi-
ties.

6000

Doctoral Dissertation. 1-15 credits, maximum
15. Required of all candidates for the Doctor of
Education degree. Credit given upon comple-
tion of the thesis.

6003*

Educational Ideas. Decision-making processes
used in educational systems and use of mod-
ern technologies for curricular enhancement
and professional development.

6233*

Critical Issues in Higher Education. Issues that
have shaped and are shaping higher educa-
tion in American society.

6243*

Connecting Theory and Practice in Adminis-
tering Schools. Application of research find-
ings and theoretical concepts to best practice
in administering educational organizations.

6263*

Professional Development and Instructional
Improvement. Developmental perspectives of
human, conceptual and technical skills needed
for continuing professional development and
instructional improvement through supervisory
processes.

6323*

Public School Finance. Development of con-
ceptual bases in economics of education, taxa-
tion, distribution systems, policy analysis; ap-
plication to Oklahoma school finance; and
introduction to budget development.

6333*

The Business Function in School Administra-
tion. Analysis and critique of practice of bud-
get planning and development, administration
and evaluation. Selected topics in school ac-
counting and other business management func-
tions.

6353*

The Superintendency. Integration of theory
and practice through examination of roles and
responsibilities of the superintendent. Leader-
ship, communications and the changing na-
ture of public education.

6393*

The Human Factor in Administering Schools.
Analysis and critique of current issues in school
personnel administration such as recruitment,
selection, promotion, morale, salary, staff rela-
tions and teacher assessment.

6423*

The Politics of Education. Activities of schools
as they relate to the political environment, e.g.,
voter behavior, change strategies and commu-
nity power structures.

6453*

Special Topics in Education Law. Analysis and
critique of selected topics in school law relat-
ing to public school administration.

6463*

Higher Education Law. National and state con-
stitutional provisions, laws, and court cases
concerning higher education. Considerable le-
gal research required.

6573*

Special Topics in Education Facilities. Analy-
sis and critique of validity of selected estab-
lished standards and research in education
facilities.

6583*

The Impact of College on Students and on
Society. The psychological and sociological
impact that attending four-year colleges and
universities has on undergraduates from their
freshman year until they graduate.



6603*

Organizational Theory in Education. Selected
organizational typologies, conceptuali-zations
and theoretical frameworks as they relate to
organizational behavior and behavior of per-
sonnel in organizations.

6613*

Organizing, Developing and Administering
Community Education. Relationship between
education and the community, with special em-
phasis on community needs and resources and
the development of a total community educa-
tion program. Skills and competencies for plan-
ning, implementing and evaluating community
education programs.

6650*

Problems in Educational Administration. 1-4
credits, maximum 8. Special administrative
problem in common schools or higher educa-
tion, e.g., school plant, school/community rela-
tions, administration and the instructional pro-
grams, attrition and finance.

6683*

The Community Junior College. The American
two-year college including historical and philo-
sophical development, curricula, students and
the learning process, faculty and instruction,
administration and governance, support and
control. Principles, practices and problems of
community colleges in America.

6703*

Finance in Higher Education. Problems and
prospects of financing American education, with
in-depth discussion of selected topics, e.g.,
social capital, federal aid, faculty salaries and
state support.

6710*

Special Problems. 1-4 credits, maximum 8.
Assists administrators with either recurrent or
unique problems arising in common schools or
in higher education. Emphasizes evaluation and
planning related especially to staff, programs
and faculty needs.

6713*

Effective Teaching in Colleges and Universi-
ties. Relevant research and practice about ef-
fective college teaching, role of faculty in higher
education settings, and development of teach-
ing strategies and lessons for application in
college classrooms.

6733*

Planning and Educational Change. Organiza-
tional and environmental parameters, sources
of change, barriers to change, and strategies
for planning and implementing organizational
change.

6753*

Historical Development of Higher Education.
History and development of higher education,
studies of objectives and functions of institu-
tional types and of students and faculty.

6803*

Administration in Higher Education. Functions
and principles of administration in higher edu-
cation from historical and contemporary points
of view. Both internal and external forces act-
ing on the institution treated.

6813*

Development and Implementation of Academic
Programs. Development and implementation
of academic programs including curriculum for
colleges and universities, investigation of teach-
ing-learning relationships, and instructional
emphasis.

6823*
Educational Leadership. Leadership and the

implications of leadership across contexts, cul-
tures and time.

6833*

College and University Presidency. The role
and function of the presidency. For those who
anticipate a career in college and university
administration or a related management posi-
tion.

6843*

The Academic Department. Organization and
administration in higher education emphasiz-
ing an analysis of the academic department
and its leader, the department head.

6850*

Directed Reading. 1-4 credits, maximum 6. Di-
rected reading for students with graduate stand-
ing.

6870*

Seminar. 1-4 credits, maximum 10. Topical is-
sues related to administration and/or higher
education, including research techniques avail-
able to analyze such topics.

6880*

Internship in Education. 1-4 credits, maximum
8. Prerequisite: consent of department head.
Directed internship experiences designed to
relate ideas and concepts to problems en-
countered in education by faculty and adminis-
trators.

6910*

Practicum. 1-5 credits, maximum 9. Prerequi-
site: consent of instructor. Required of all can-
didates for the Specialist in Education degree.
Designed to help the student carry out an ac-
ceptable field study or research problem. Credit
given upon completion of the written report.

Educational Psychology
(EPSY)

3113

Psychological Foundations of Childhood. The
child from conception to puberty with focus on
educational implications of development in cog-
nitive, affective and psychomotor domains.

3213

Psychology of Adolescence. The adolescent
from pubescence to adulthood with focus on
educational implications of development in cog-
nitive, affective and psychomotor domain.

3413

Child and Adolescent Development. The per-
son from conception through adolescence with
focus on education implications of develop-
ment in cognitive, affective, social, and physi-
cal domains.

4063*

Exploration of the Creative Experience. The
creative experience in art (visual to perform-
ing), articulation (oratory to literature), thought
(philosophy to psychology), business (prac-
tices to products), leisure (procreation to rec-
reation). Western and Eastern viewpoints. Per-
sonal creative development fostered by
modeling and by investigation of proven tech-
niques. A wide range of creative endeavor with
an experiential approach. Future-oriented ap-
plications.

4223

Human Learning in Educational Psychology.
Instructional psychology focusing on the study
of teaching and learning theory as part of an
instructional program to deal with individual,
cultural, and environmental differences. Case
studies and group discussion emphasizing
motivation, planning, evaluation, classroom
problems and management.

5000*

Master's Thesis. 1-6 credits, maximum 6. Pre-
requisite: consent of advisory committee chair-
person. Report of research conducted by a
student in the master's program in school and
educational psychology. Credit given and grade
assigned upon completion and acceptance of
the thesis.

5023

Introduction to School Psychological Ser-
vice. Prerequisite: admission to school psy-
chometry or school psychology program or
consent of instructor. History, role and func-
tion, and issues and problems of the school
psychological service worker.

5063*

Introduction to Gifted and Talented Educa-
tion. Concepts, techniques and strategies for
providing differentiated educational programs
and experiences for the gifted and talented.
State and Federal legislation; development of
gifts and talents; program types; identification
systems; program development; materials
development; teaching techniques and meth-
odologies.

5103*

Human Development in Psychology. Intro-
duction to basic research and theories of cog-
nitive, emotional and social development. Ap-
plications to educational and family settings.

5113*

Child Psychopathology. Prerequisites: 5103
or equivalent; enrolled in school psychology,
counseling psychology or clinical psychology
program or consent of instructor. Survey of
theoretical and conceptual issues related to
etiology, assessment and treatment of child-
hood psychopathology. Educational, empirical
and clinical taxonomic systems compared and
contrasted.

5163*

Counseling Techniques for Teachers of Gifted
and Talented Students. Techniques for deal-
ing with the conflicts experienced by gifted
and talented students. Strategies for consult-
ing with teachers, peers, and parents regard-
ing optimal development of gifts. Peer coun-
seling techniques, dealing with self-concept,
social and emotional concerns, problem solv-
ing and decision making, referral procedures
and self analysis for teachers related to learn-
ing and teaching philosophy and style.

5210*

Practicum in School Psychometry. 2-6 cred-
its, maximum 6. Prerequisites: admission to
school psychometry program, successful
completion of required course work and con-
sent of instructor. Supervised experience in
the practice of skills and procedures of school
psychometry in a school setting.

5213*

Advanced Educational Psychology. Learning
and its effect upon coping and adjustment.
How learning, environmental and personality
factors interact to change human behavior.

5320*

Seminar in Educational and School Psychol-
ogy. 3-9 credits, maximum 9. In-depth explo-
ration of contemporary topics in educational
and school psychology.

5363

Differentiated Curriculum Techniques and Ma-
terials for Gifted and Talented. Development
of curriculum content for horizontal and vertical
enrichment and acceleration. Commercial and
teacher-prepared materials in imagination; im-
agery; analogy; metaphor; inductive, deduc-
tive and abductive thinking; science; philoso-
phy; psychology; logic systems; problem
solving; conce