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Academic Calendars 

Fall 1983 

Registration 
Labor Day Holiday 
Classes Begin 
Fall Commencement 
Thanksgiving Recess Begins 
Classes Resume 
Classes End 
Exams Begin 
Exams End 

Winter 1984 

Registration 
Classes Begin 
Winter Recess Begins 
Classes Resume 
Classes End 
Exams Begin 
Exams End 

Spring 1984 

Registration 
Classes Begin 
Memorial Day Holiday 
Spring Commencement 
Classes End 
Final Exams 

Summer 1984 

Registration 
Classes Begin 
Independence Day Recess 
Classes Resume 
Classes End 
Final Exams 

T, W, Th, 
M 
8 a.m. T 
Sunday 
10 p.m. W 
8 a.m. M 
5:30 p.m. M 
6 p.m. M 
12 noon S 

T 
8 a.m. W 
10 p.m. S 
8 a.m. M 
3:30 p.m. M 
4 p.m. M. 
12 noon S 

M 
8 a.m. T 
M 
Sunday 
10 p.m. T 
W, Th 

M 
8 a.m. T 
10 p.m. T 
8 a.m. Th 
10 p.m. T 
W, Th 

August 30, 31, Sept. 1 
September 5
September 6 
September 18

November 23

November 28 
December 12 
December 12 
December 17 

January 3 
January 4
February 25 
March 5 
April 16 
April 16 
April 21 

April 30 
May 1 
May 28 
June 3 
June 19 
June 20, 21 

June 25 
June 26

July 3 
July 5 
August 14 
August 15, 16 

Fall 1984 

Registration 
Labor Day Holiday 
Classes Begin 
Fall Commencement 
Thanksgiving Recess Begins 
Classes Resume 
Classes End 
Exams Begin 
Exams End 

Winter 1985 

Registration 
Classes Begin 
Winter Recess Begins 
Classes Resume 
Classes End 
Exams Begin 
Exams End 

Spring 1985 

Registration 
Classes Begin 
Memorial Day Holiday 
Spring Commencement 
Classes End 
Final Exams 

Summer 1985 

Registration 
Classes Begin 
Independence Day Recess 
Classes Resume 
Classes End 
Final Exams 

T, W, Th 
M 
8 a.m. T 
Sunday 
10 p.m. W 
8 a.m. M 
5:30 p.m. M 
6p.m. M 
12 noon S 

w 

8 a.m. Th 
10 p.m. S 
8 a.m. M 
3:30 p.m. M 
4 p.m. M 
12 noon S 

M 
8 a.m. T 
M 
Sunday 
10 p.m. T 
W, Th 

M 
8 a.m. T 
10 p.m. W 
8 a.m. M 
10 p.m. W 
Th, F 
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August 28, 29, 30 
September 3 
September 4 
September 16 
November 21 
November 26

December 10 
December 10 
December 15 

January 2
January 3 
February 23

March 4
April 15 
April 15 
April 20 

April 29 
April 30 
May 27 
June 2
June 18 

June 19, 20 

June 24

June 25 
July 3 

July 8 
August 14 
August 15, 16 



6/University Officers 

BOARD OF TRUSTEES

David Handleman 
Patricia B. Hartmann 
Richard H. Headlee 

Alex C. Mair, Vice Chairperson 

Ken Morris, Chairperson 
Wallace D. Riley 

Arthur W. Saltzman 
Howard F. Sims 

• Joseph E. Champagne
Oakland University President and Ex Officio Member Board of Trustees

John H. De Carlo 
Secretary lo the Board of Trustees, and Vice President for Governmental Affairs 

and General Counsel 

Robert J. McGarry 
Treasurer lo the Board of Trustees and Vice President for Finance and Administration

ADMINISTRATION

Joseph E. Champagne ••••••••................ , .................... PresidentJohn H. De Carlo ••••••••••••................. Vice President and General CounselKeith R. Kleckner ••••••••••••.. Senior Vice President for University Affairs and Provost Robert J. McGarry •••••••••••......... Vice President for Finance and Administration Wilma Ray-Bledsoe ••••••••••................... Vice President for Student Affairs Robert W. Swanson • • • • • • • • • • • . . . . . . . . . . . . Vice President for Developmental Affairs 

ACADEMIC ADMINISTRATION

Keith R. Kleckner •••••••••••••. Senior Vice President for University Affairs and Provost George F. Feeman •••••••••••......... Vice Provost and Dean of the Graduate School Brian P. Copenhaver •••••••••................ , . Dean, College of Aris and Sciences Indra David •••••••••••••••••.............. , ....... Aeling Dean, Kresge LibraryLowell R. Eklund •• , •••••••••.................. , . . . Dean, Continuing EducationMohammed S. Ghausi •••••••••..... Dean, School of Engineering and Computer ScienceRonald M. Horwitz ••••••••••.......... Dean, School of Economics and ManagementAndrea R. Lindell •••••••••••••........................ Dean, School of NursingMoon J. Pak ••••••••••••••••••....... Associate Provost and Director, Health SciencesGerald J. Pine •••••••••••••••....... Dean, School of Human and Educational Services
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GRADUATE COUNCIL 

George F .  Fee man The Graduate School •• • • • · • • · • • • • • • • • • • • • • • • • • • • 

Isaac Eliezer College of Arts and Sciences • • • • · · · · • · • • • • • • • • • • • • • • • • • • 

Frank Butterworth Biology • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Robert Stern Chemistry • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

J
. • 

h DeMent I • h ..................... osep Eng IS • • • • • • • • • • • • • • • • • • • 

Carl Osthaus History • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
: : : : : : Peter BinkertLinguistics • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
.. Louis J . Nachman Mathematics • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

. Michael Chopp Medical Physics ••••••••••••••••••••••••••••••• 
L le Nordstrom • .. ................. y Music • • • • • • • • • • • • • • • • • • • • • 

........ Norman Tepley Physics • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
David Shantz Psychology • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Sharon TunstallPublic Administration • • • • • • • • • • • • • • • • • • • • • • • • • • 
Harr Gold Sociology •• ••••··

·
················ ................ y 

School of Economics and Management .............. . Ronald Horwitz 
• , Ravi Parameswaran Business Administration • • • · • • • • • • • • • • • • • • • • • 

S • Mohammed Ghausi School of Engineering and Computer oence ..... . 
• Richard HaskellComputer and Information Science .•.........•..• 

bd I A 
z 

hd E • • Hoda A e - ty o Y Electrical and Computer ngmeermg ....... 
Bhushan Bhatt Mechanical Engineering •• ·_-•••

. 
• • • • • • • • • • • • • • • • •• 

R bert Judd Systems and Industrial Engmeermg . . . . . . . . . . . . . . . . . . o 

School of Human and Educationa Services .............. . I • . Gerald Pine 
Robert Brown Counseling • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

··
·

::::Edward Ban telEarly Childhood • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
M B · d arc no Education Specialist ........•.•...••..••..••..••..•. ·

L . da Lentz. . . . . . . .  In Elementary • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
R Id Cramer ... ona Reading • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Gerald Freeman Special Education • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Andrea R .  Lindell School of Nursing • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
. . Nursing ••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Diane Wilson

Kresge Library •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . Mildred Merz 

:I 
,, 

I' 

,, 
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GENERAL INFORMATION
OAKLAND UNIVERSITY 

Oakland University is a medium-sized state institution with a diverse set ofacademic offerings at the undergraduate and graduate levels. Anchored by a strong liberal arts program, the university is organized into a College of Arts and Sciences,and Schools of Economics and Management, Human and Educational Services,Engineering and Computer Science, and Nursing, and a Center for Health Sciences.All academic programs of the university are accredited by the North CentralAssociation of Colleges and Schools. 
The university faculty, whose number now exceeds 400, has a distinguished record of research and scholarship. One of the focal points of the research is the Institute of Biological Sciences, a nationally recognized center for research of the eye. The university has also established national reputations in several under­graduate and graduate degree programs. 
Complementing its academic program, Oakland has a major public serviceprogram emphasizing the professional performing arts. Meadow Brook Theatre, aregional theatre, is located on the campus, and the university's Meadow BrookMusic Festival is the summer home of the Detroit Symphony Orchestra. MeadowBrook Hall, home of the university's benefactors, now serves as a major conferenceand cultural center for the community and university.
The university was founded in 1957 when the late Matilda R. and Alfred G.Wilson donated their 1,500-acre estate and $2 million to Michigan State Universityto begin a new college in Oakland County. Named Michigan State University­Oakland, the new campus enrolled its first students in 1959. In 1963, the name waschanged to Oakland University, and in 1970 the state legislature recognized the

maturity and stature of Oakland and granted the university its independence. Thegovernor appointed Oakland's first board of trustees in fall 1970. Located between the cities of Pontiac and Rochester, Oakland is easily accessibleto millions of residents in the metropolitan Detroit area because of its proximity to 
major freeways. The natural beauty of the campus, much of it still wooded and
undeveloped, is enhanced by a comprehensive set of recreational facilities and a
modern physical plant that houses the university's academic and public serviceprograms. 

ROLE AND MISSION 
The following role and mission statement for the university was adopted by theOakland University Board of Trustees on July 21, 1982. It emphasizes four essentialingredients for the direction of the university: excellent and relevant instruction;high quality basic and applied research and scholarship; responsive and effectivepublic and community service; and a comprehensive schedule of student develop­

ment activities. 
As a state-supported institution of higher education, Oakland University has athree-fold mission. It offers instructional programs of high quality that lead todegrees at the baccalaureate, master's, and doctoral levels as well as programs incontinuing education; it advances knowledge through research and scholarship; andit renders significant public service. In all of its activities, the university strives toexemplify educational leadership. 

Instruction 
Oakland University provides rigorous educational programs. A strong core ofliberal arts is the basis on which undergraduates develop the skills, knowledge, andattitudes essential for successful living and active, concerned citizenship. A variety

of majors and specialized curricula prepare students for post-baccalaureate
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education, professional schools, or careers directly after graduation. Each 
_
program 

provides a variety of courses and curricular experiences to ensure an enriched life 
along with superior career preparation or enhancement. 

The university offers master's programs . that meet demonstrable needs of
Michigan residents and that maintain a superior quality. Doctoral programs are 
offered which are innovative and serve needs that are not adequately met elsewhere 
in the state. 

d · h h' h 1 Offerings in continuing education provide Michigan resi ents wit 1g qua -
ity course work for professional development and personal enrichment. 

Oakland University is selective in its admission standa:ds and 
_
seeks bo�h 

traditional and nontraditional students who can profit. from its
_ 
offerings. While 

serving principally Michigan residents, it welcomes qualified appli�an�s from other 
states and countries. A special effort is made to locate and adm1! disadvantaged 
students with strong potential for academic success and to provide the supp�rt 
conducive to the realization of that potential. The faculty and staff cooperate with 
nearby community colleges to ensure that their students who seek to tr��sfer to 

Oakland University are well prepared for work at a senior college. In recru1tin_g and
admitting students, enrollments are not permitted to exceed numbers consistent 
with preserving the high quality of instruction. 

The university strives to remain current and relevant through an adequate 
program of continuing faculty develo?m�nt and

_ 
the �xploration of innovative

schedules, methods, and curricular design in keeping with the various needs of a 
diverse student body, many of whom commute, work, or are older than the 
traditional college-age student. 

Oakland University offers, and will continue to offer, on
_
ly those program

_
s for 

which adequate resources and well-prepared faculty are ava1�a_
ble and for which a 

demonstrable m�ed, expressed through the attraction of qualified students, exists. 

Research and Scholarship 
Oakland University assumes an obligation to advance knowledge through the 

research and scholarship of its faculty and students. The university's rese
_
arch a�d

scholarship mission takes expression in a variety of forms ranging from basic studies 

on the nature of things to applied research directed at partic�lar �roblem� to 

contributions to literature and the arts. Within its means the umvers1ty provides 
internal financial support for research and scholarship. Simultaneously, !t pu�sues
with vigor external sources of support. �ese�rch insti

_
tute�, �inanced pnmanly by 

outside grants, make an important contribution to this m1ss1on. . . In addition to their intrinsic value, research and scholarship reinforce the 
instructional mission of the university. Wherever possible, students are involved in 
research projects, and the results of research and scholarship are integrated into 

related courses of instruction. 
In carrying out its research and scholarship mission the university seeks espe-

cially to be responsive to the needs of Michigan, particularly those of the populous 

southeastern sector. The application of research and scholarship to problems and 
concerns of the state's business and industry and scientific, government, and health 
and human-service agencies serves also to reinforce the public service role of the 
university. 

Public Service 
Oakland University serves its constituents through a philosophy and program 

of public service that are consistent with its instructional and resea:ch and schol�r­
ship missions. It cooperates with businesses, go�ernmental umts, community 
groups, and other organizations on research, tech

i:
1cal develop�ent

_
, and pro�lem­

solving enterprises in an attempt to apply the expertise of the umvers1ty to t�e 1ss�es 

of society in general or the region in specific so as furthe
_
r to 

_
enhance the quality ?f. l'.fe 

in the service areas of the university. It attempts to maintain the degree of flex1b1lity 
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appropri
_
ate to the degree objective. However, admission as a special graduate 

student m no way assures subsequent admission to a degree program. If students in 
this 

_
st�tus wi�h to apply for admission to a program, they must apply at the 

adm1ss10ns office, pay an application fee, and provide official transcripts and letters
of recommendation. A decision on the admission is then made by the academic 
department or school with concurrence of the dean of the Graduate School. 
Requirements and regulations prevailing for the semester of formal admission to a 
graduate program will govern the student's program. 

Post-Master's Status 
Post-master's status may be granted by some departments to a student who 

holds a master's degree and wishes to take additional graduate courses but not 
toward a second degree. The post-master's status is similar to that of the special 

graduate student, and the same rules and procedures apply. Subsequent admission 
to a program for a second master's degree, the Education Specialist degree or a 
doctoral degree requires applying at the admissions office and providing the applica­
tion material required by the particular program. 

Post-Baccalaureate Status 
Post-baccalaureate status may be granted applicants who have a bachelor's 

degree from an accredited college or university and who wish to enroll in under­
graduate courses, either to develop an additional major or to prepare for admission 
to a degree program. Application for this type of admission should be made through 
the undergraduate admissions office. 

Application for Admission by Foreign Students 
Foreign students should write to the admissions office at least one year before 

the date they hope to enter the university. They will be sent instructions and 

a_pplication forms which they should complete and return promptly. If their applica­
tion� are approved, they will receive a certificate of admission to the university. 
Fore1�n students are normally required to submit scores from the Graduate Record 

�xammat10
_
n General Te�t (GRE), including scores from Subject Tests in the area of 

interest, prior to adm1ss10n. Sc?res
_ 
from the Test of English as a Foreign Language 

(TOEFL)
_ 
or a �o�parable exammahon are also required as is a statement attesting to 

the applicant s fmanc1al standing. The Graduate Management Admission Test 
(GMAT) is required for admission to the M.B.A. program in lieu of the GRE. 

Special Needs Groups 

_
The Special Advising Office provides support services for students who need 

special help for a successful academic experience at Oakland. It assists students with 
d!sabilities or physical handicaps and should be consulted about available services 
e1t�er before or at the time the application for admission is sent to the admissions 
offJCe. Please address requests for information to the Special Advising Office 

Oakland University, Rochester, MI 48063. 

ACADEMIC PROCEDURES 

Inactive Status 
A stud�nt "".ho has been admitted to a program but has not registered for an

Oakland University graduate course for one to five years is considered inactive. In 
order to ret�rn 

_
to degree-seeking status, the student must apply for readmission, 

and the apphcahon reviewed by the appropriate admissions committee. 

. All application material and correspondence in the graduate folder is destroyed
five years after the last enrollment. A student who wishes to take classes subse­
quently must follow the regular admission procedures. This does not affect Oakland 
transcripts which remain available as described below. 
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Transcripts 
The Office of the Registrar maintains academic records and sends a standing

report to an enrolled student's address of record at the end of each academic period.

Transcripts of academic records may be obtained by completing a transcript request

form at the Office of the Registrar, or by writing Transcript Request, Office of the 

Registrar, Oakland University, Rochester, MI 48063. Requests should include the 

name under which the student attended, the Oakland University student number,

the date of last attendance and date of degree (if applicable), the level of last course 

work, and the address to which the transcript is to be sent. A check or money order 

for $3 for each transcript ordered must accompany the request. 

Petition of Exception 
Students may request waivers or modifications of specific academic require­

ments by filing a petition of exception form with their advisers or advising commit­
tees. The advisers or committees, with the approval of the dean of the particular
college or school, will make recommendation to the graduate dean, who will review
the petition and notify students of any action taken.

Restriction of Student Records 
Students may not register for classes or apply for a degree if their records have

been restricted because they failed to pay fees, to submit complete application forms,

or to satisfy admission or retention conditions. Transcripts of work done at Oakland 

and information to prospective employers may also be withheld until the restriction
is lifted. 

T ime Limit 
Credit earned more than six calendar years before a master's degree is to be 

granted may not be used to fulfill the degree requirements. Time limits for doctoral
programs will be found within the program descriptions.

Academic Advising 
Every student admitted to a graduate program is assigned an adviser or an ad­

vising committee upon admission. The advisers will be faculty members, usually in

the school or department in which the student is enrolled. Graduate students not in
a degree program do not have access to formal advising arrangements; they should
contact the appropriate academic department if course selection advice is needed.

Transfer Credit 
Students who are in good standing (not probationary or conditional) in a degree 

program and wish to transfer credit from other accredited colleges or universities

must have such credit approved by their academic advisers and the dean of the 

Graduate School. The credit must be earned at the graduate level with a grade of at

least 3.0 (or B), it must be applicable to the student's program and may not have been

previously used to satisfy degree requirements at this or another institution. Appli­

cations should be filed after the first semester is completed at Oakland and, in any

event, not later than the first week of the semester in which the student expects to 

graduate. It will be necessary to have official transcripts of the work on file in the

Graduate School. Transfer of credit applications are available in the academic

offices. 
A maximum of nine semester hours of credit is acceptable toward a graduate 

degree for students admitted to programs in fall 1981 and thereafter. Approved 

transfer credit will appear on the student's official transcript in the Office of the

Registrar. Credit earned more than six years before the degree is awarded may not

be applied toward master's degree requirements.
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factory work. "P" grades must be removed within two calendar years of the 
date of assignment; otherwise the "P" converts to an "I" which remains on 
the transcript. This rule does not apply to doctoral thesis work. 

d. The grade of "S" is given in certain selected courses and is meant to imply 3.0
or better. Courses in which S/N grading is used must be approved by the
appropriate committee on instruction and the graduate dean, who will notify
the registrar.

e. The grade of "N" is given to graduate students only when a course is graded
S/N.

f. The grade of "R" is a temporary grade assigned by the registrar in the
absence of a grade from the instructor or in the case of the award of an
inappropriate grade.

g. The final grade of "Z" is assigned upon registration for a course as an auditor.
The student's declaration of intention to audit is required at the time of
registration, and it is understood that no credit for the course is intended
that term. An audit registration for a course is permitted only during the late
registration period each term. Permission of the instructor to audit and
admission to the university are both required before such a registration will
be permitted.

5. All grades and marks assigned will appear on a student's transcript. However,
only numerical grades are used in the determination of student's grade point
average.

Master's and Doctoral Theses, Terminal Projects 

Copies of theses and final reports describing the results of terminal projects will 
b� sent to the Gr�duate Sc�ool after the reports have been approved by the project 
director. They will be available to students and other interested members of the 
university community. "A Guide to the Preparation of Graduate Theses and Project 
Reports" is available in the University Bookcenter. 

Appllcatlon for Degree 

Students who intend to graduate at the end of a semester (or session) must fill 
out an application for degree and pay a nonrefundable $10 processing fee either 
when registering for the last semester or by the dates listed below. A candidate who 
does not graduate in that semester must reapply. 

Expected Graduation Date Last Date for Applying for Degree 
Spring 1983 May 16, 1983 
Summer 1983 July 11, 1983 
Fall 1983 October 7, 1983 
Winter 1984 February 6, 1984 
Spring 1984 May 15, 1984 
Summer 1984 July 10, 1984 
Fall 1984 October 8, 1984 
Winter 1985 February 5, 1985 
Spring 1985 May 14, 1985 
Summer 1985 July 9, 1985 
Fall 1985 October 7, 1985 

Commencement ceremonies are held twice a year, in September and June.June 
and August graduates participate in the September ceremony, and December and 
April graduates participate in the June ceremony. Each semester's schedule of 
classes contains additional information. 

~·-•,P; �>:;:::: 
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FEES 

General Polley 
The Oakland University Board of Trustees reserves the right to change any and 

all rates of charge when circumstances make change necessary. All charges are as­

sessed and payable in U.S. dollars. Checks and money orders should be made payable

to Oakland University. The university urges students to use checks or mon�y orders

instead of cash to pay fees. If the checks or money orders exceed the required pay­

ments, the balance will be given to the student. 

Appllcatlon Fee 
A fee of $20 must accompany an application for admission. This is a non­

refundable processing fee. 

Course Fees 
Course fees for each semester are assessed on the basis of the credit value of the

course. One credit is the equivalent of one semester hour. On-campus graduate

course fees for Michigan residents are $71.00 per credit while nonresidents are

assessed $142.00 per credit. The fee for off-campus courses is $75.50 per credit.

Some courses have additional special fees which are published in the semester class

schedule. All fees are subject to change by the board of trustees. 

late Penalty Payment 
Late payment of outstanding balances due for tuition, fees, and/or housing will

result in assessment of a late payment fee of $5 per billing. Balances due paid by 

checks that are returned by the bank are considered nonpayment and will result in

assessment of the $5 fee. 

Program Transfer Fee 
Students who wish to transfer from one graduate program to another must

submit a transfer request and a $20 transfer fee. Their files will then be forwarded 

for consideration by the admissions committee of the new program. 

Enrollment Fee 
All students are charged a $20 enrollment fee each semester or session in which

they are registered. 

late Registration Fee 
Students who register or pay fees after the regular registration date are re­

quired to pay a nonrefundable $25 late fee. 

Special Fees 
Graduate students who register for 8 or more credits are charged an additional

$35 ($6 health service allocation, $23 Oakland Center fee, and $6 transportation use

allocation). Those who register for less than 8 credits are assessed $18 ($3.50 health

service allocation, $11.50 Oakland Center fee, and $3 transportation use fee). 

Resident Housing: Reservations, Deposit, Fees 
The residence halls are financially self-supporting. Room and board fees reflect 

the annual cost of operation and are established by the university's board of trustees. 
The 1982-83 rate for room and board is $2,345 for the academic year.Special options 
such as room only and single rooms are available to graduate student:. lf_a s�udent 
signs a housing contract before or during fall semeste:, t�at contra�t 1s bindm? for 
both the fall and winter semesters. If the contract 1s signed during the winter 
semester or spring or summer session, it is binding for the single _se_mester ?r ses­
sion. The room and board fee is due at registration or may be paid m four mstall-
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COLLEGE OF 
ARTS AND SCIENCES 
Office of the Dean: 

Brian P. Copenhaver, Dean 
Isaac Eliezer, Associate Dean 
Sheldon Appleton, Associate Dean for Advising 

DEPARTMENT OF 
BIOLOGICAL SCIENCES 

Chairperson: Nalin J. Unakar 
Professors: 

Frank M. Butterworth, Ph.D., Northwestern University 
William C. Forbes, Ed.D., Columbia University; Ph.D., University of

Connecticut 
John R. Reddan, Ph.D., University of Vermont 
Arun K. Roy, Ph.D., Wayne State University 
!'<�Jin J. Unakar, Ph.D., Brown University 
Walter L. Wilson, Ph.D., University of Pennsylvania

Associate Professors: 
John D. Cowlishaw, Ph.D., Pennsylvania State University
Esther M. Goudsmit, Ph.D., University of Michigan 
Egbert W. Henry, Ph.D., The City University of New York
Robert D. Hunter, Ph.D., Syracuse University 
Paul A. Ketchum, Ph.D., University of Massachusetts
Charles B. Lindemann, Ph.D., State University of New York at Albany
Virinder K. Moudgil, Ph.D., Banaras Hindu University
Asish C. Nag, Ph.D., University of Alberta 
Moon J. Pak, M.D., Yonsei University; Ph.D., University of Minnesota

Assistant Professors: 
George J. Gamboa, Ph.D., University of Kansas 
Martins Linauts, Ph.D., Ohio State University 
Daphna R. Oliver, Ph.D., University of California, Los Angeles
Ann K. Sakai, Ph.D., University of Michigan 

Adjunct Professors: 
Clifford V. Harding, Ph.D., University of Pennsylvania
James R. Wells, Ph.D., Ohio State University 

Instructor: 
Robert Baran, B.S., Wayne State University 

THE DOCTOR OF PHILOSOPHY IN 
CELLULAR BIOLOGY OF AGING 

A doctoral program in the Biomedical Sciences has been developed with three degree majors in
Cellular Biology of Aging, Heallh and Environmental Chemistry, and Medical Physics.

II is in the process of approval al the lime of printing of this catalog. Full implemenlalion of one or
more of the degree majors may occur during the life of this catalog. Details of !he doctoral degree major in
Cellular Biology of Aging are included here for information. Announcement of the star/ of the program
will be made in timely fashion. 
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Graduates of this program will be capable of investigating research problems in 
the broad area of cellular biology of aging using modern techniques of cellular and 
molecular biology. Scientists who graduate from this program will have training to 
conduct research on the causes and mechanisms of the aging process, and diseases 
and other problems of the aged. No other doctoral program in the state of Michigan 
specifically focuses on these areas of the aging process. Training of doctoral-level 
biologists to conduct research on the problems associated with aging, and the 
process of aging, is critical, since in the near future a large proportion of the 
American population will consist of individuals in their seventies and eighties. The 
program, although based in the Department of Biological Sciences, is interdisciplinary
and will involve the other science departments and psychology department m both 
course work and research. 
Admission 

Admission to the program requires a bachelor's degree or its equivalent from an 
accredited institution with an undergraduate grade point average of 3.00 or higher 

- on a 4.00 scale. The applicant should have a strong record in science with at least 20
i credits in biology, 16 credits in chemistry, 10 credits in physics, and 8 credits in 
I mathematics. The student with deficiencies in any of these areas may be admitted if 
; exceptional potential in research is provided. The applicant must have sent to the 
f Graduate School all academic records, results from the Graduate Record Exami­
! nation including the subject portion taken in biology, and letters of recommendation
j from three scientists indicating scholarly achievements and promise of the 

I 
candidate.

! Requirements for the Degree

1 The basic requirements for the Ph.D. are completion of a unified program of 
f formal course work and independent research directed and approved by the candi­
• date's thesis committee and the Program Administration Committee.
I Proficiency examinations and course work: A background in physiology, bio­
i chemistry, genetics, development, and statistics will be needed before the student
! can enter into the core program. Upon acceptance to the program the proficiency of 
i the student in particular areas will be determined from the applicant's academic
! record and proficiency exams. Deficiencies will be made up from preliminary
i courses: physiology (BIO 321), developmental biology (BIO 323), genetics (BIO 341), 
i.
1 cellular biochemistry (BIO 407), biochemistry (BIO 453 or 454), statistics (ST A 321), 

and computer programming (CIS 120, 121) or other suitable courses listed in the 
! catalog during the first year. If there are no deficiencies in the view of the Program

J 
Administration Committee, the student may enter directly into the core program.

• Up to 12 credits of preliminary courses may be applied toward the total of 90 credits.
l Program Administration Committee (PAC): The Program Administration
j Committee will consist of seven of the participating faculty appointed by the dean of 

the Graduate School on the recommendation of the chairperson of the Department 
of Biological Sciences. In addition the coordinator of the graduate programs in the 

. ;! College of Arts and Sciences will serve in an ex officio and nonvoting capacity. The 
• PAC will be charged with the general administration of the program plus 

J 
admissions, determination of student proficiency, approval of student thesis com­
mittees, and final approval of all requirements including the thesis. The PAC will 

I appoint specific faculty members to advise each incoming student until the student's 
thesis committee is established. 

Student Thesis Committee (STC): The Student Thesis Committee will be a 
three-member committee mutually chosen by the PAC and the student in question 
and approved by the thesis adviser and by the dean of the Graduate School. The 
STC is charged with the guidance, preliminary approval of requirements, and 

•• • 
course selection with the student in question, in addition to counseling on scientific 

. matters and ultimately, giving preliminary approval of the thesis itself. The 
student's thesis adviser will be the chairperson of the STC. 
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Preliminary examination: Within two years after admission into the program 

the student must pass a comprehensive, written and oral preliminary examination. 
The examination is intended to determine the extent of the student's knowledge 

and fitness for the doctoral degree, and will be designed and evaluated by the PAC. If 
the student does not pass the examination, the STC and PAC will determine 

whether the exam can be retaken. A record of the results will be forwarded to the 

dean of the Graduate School. 1 

Research and thesis: The major component of the program is the successful !
completion of an original laboratory research project written in the form of a thesis } 
but publishable in a national journal . Prior to beginning the thesis the student { 
should present to the STC a research proposal outlining the problem to be studied; a i 
survey of the appropriate literature; a description of the appropriate techniques; and 

an outline of the experiments to be performed. The STC evaluation and recommen-
dation will be forwarded with the proposal to the PAC. Also the student must ! 
successfully complete at least 30 credits of BIO 799 Doctoral Research. Following ! 
the writing of the thesis the student will defend the thesis in front of the STC and 1..
any interested members of the academic community. The results of the defense will 
be sent to the PAC. The doctoral candidate will subsequently present the results in a .

. 
1

seminar open to the public. , 
Residence: All students are required to fulfill a residency requirement for this I 

program. Although students are encouraged to complete the program by contin-
_
t
_,uous full-time enrollment, the candidate must satisfy a minimum residency require-

ment of full-time study for the final three semesters (12 credits per semester). i 
Credit requirement: A minimum of 90 credits beyond the baccalaureate degree f

, is required, which would include preliminary, core, elective, and graduate research 1 
credits. Some of the courses (BIO 51l, 513,515, and 517) can be used for both the ! 
M.

d

S. and Ph.D. programs. Transfer credits must meet graduate level requirements !.'.,·_·· 
an receive approval by the PAC and the Graduate School. 

THE MASTER OF SCIENCE IN BIOLOGY 
The program leading to a Master of Science provides advanced training to

students seeking employment in biological disciplines or teaching. The Master of 
Science also prepare students for entrance into Ph.D. programs. 

The Master of Science program consists of two tracks, the cellular molecular
biology track for those students interested in organ systems or lower levels of
biological organization and the ecology, evolution, and behavior track for students 
interested in whole organisms or higher levels of biological organization. The 

graduate program affords students the uncommon opportunity to interact closely 
with the biology faculty during their master's preparation. 

Admission 
I 
l 
I 

I 

Admission to the program requires a bachelor's degree or its equivalent from an 
accredited institution and an undergraduate grade point average of 3.0 or better (on a 4.0 scale). Exceptions to this requirement may be made if evidence of the ca­pacity for graduate study is provided. Students should have completed at least 20 credits in biology, 8 credits in mathematics, 8 credits in physics, and 15 credits in !chemistry. Students with deficiencies in these areas may be conditionally admitted with the understanding that the deficiencies will be corrected. Applicants should 
have transcripts of all college-level work, two letters of reference, and scores on the 
Graduate Record Examination (including the subject test in biology) sent to the 
admission office. 

Requirements for the Degree 
The candidate for the cellular/molecular biology track must complete 36 credits 

in biology (16 of which must be in courses numbered 500 and above) including at 
least 4 credits in each of the four areas (developmental biology-morphology, bio-
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chemistry-biophysics, cell physiology, and genetics). At least 8 credits_ must ?e a 
ombination of credits received in graduate laboratory courses and credits received 

�n graduate research (BIO 690). One credit in the biology seminar cours� and an _ac­
ceptable thesis are also required. Students are expected to attend the semmar durmg 
each semester. 

The candidate for the ecology, evolution, and behavior track must complete the 

following requirements (36 hours): 8 credits of BIO 690-graduate research, four 2-
credit topics courses (BIO 581,582,583,584) or their equivalents as approved by t�e 

student's committee, 4 credits of a 500-level biology course (not BIO 5_81-584) onts 
equivalent as determined by the student's c�mmittee, and 16 cre�1ts of b'.ology 
courses and cognates. Students, with the advice and consent of their committees, 
will select cognate courses in the following areas: statistics, computer science, 
chemistry, and environmental science. . 

The completed thesis for both the cellular/molecular b10logy t:ack and_ the 

ecology, evolution, and behavior track must b� app:oved by a �hes1s_ committee 

appointed by the departmental graduate committee m consultation with the �tu­
dent's thesis adviser. Undergraduate biology courses which may be used to satisfy 
the overall credit requirements are listed below. 

Research Areas and Facilities 
The 22-member department, housed in Dodge Hall, is engaged in a variety of 

research projects including cellular aging, sperm motility, aquatic biology, �ormone 

action, microbiology, insect behavior, neuroanatomy, plant ecology, phys10logy of 
the eye, cell physiology, and gene regulation. Available facilities include a largely 
natural 1,500-acre campus, electron microscopy laboratory, isot�pe labor���ry, dark 
rooms, x-ray facilities, herbarium collection, greenhouse, ammal fac1hties, c?ld 

rooms, tissue culture rooms, environmental growth chambers, and gene clomng 
facilities. Available equipment includes scintillation counters, field sampling and 
testing equipment, recording spectrophotometers, amino acid analyser, clinical a�d 

ultracentrifuges, high speed cine camera and motion analyser, Honeywell multics 
time-sharing computer, marine aquaria, telethermometers, autoclaves, and electro­
phoresis apparatus. In addition, facilities at the Cranbrook Institute of _Science '.11ay 
be utilized by OU graduate students. These facilities include systematic collect10ns 
of plants, birds, mammals, and insects as well as laboratory equipment and space for 
ecological research. 
Course Offerings 

Selected 300-level courses recommended to the student by the departmental 

graduate committee may carry graduate level credit. 

UPPER LEVEL AND GRADUATE COURSES 

BIO 407 Cellular Biochemistry (4) 

Advanced discussion on cellular control mechanisms emphasizing recent developments in the 
biochemistry of proteins and nucleic acids. 
Prerequisite: BIO 325, CHM 304, and PHY 102. 

BIO 408 Cellular Biochemistry Laboratory (1) . . 
Introduction to modern research techniques in biochemistry. Laboratory work w1ll 1�clude 
different chromatographic techniques (paper, column, t�in la_yers.' etc.), electropho:es1s an� 
immunoelectrophoresis, ultracentrifugation and cell fractionation, isolation and density gradi­
ent analysis of proteins and nucleic acids, etc. 
Corequisite: BIO 407. 
BIO 421 Medical Microbiology (4) 

Biology of microorganisms in major infectious diseases. Topics include the e�iology, epidemi­
ology, physiology, pathogenesis, diagnosis, and control of these microorganisms. 
Prerequisite: BIO 319. 

BIO 422 Medical Mlcroblology Laboratory (2)
To accompany BIO 421. 

I 
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BIO 423 Immunology (3) An introduction to immunology with emphasis on practical applications. Topics include (but are not limited to) immunobiology, immunochemistry, serology, hypersensitivity (allergy), autoimmune disease, transplantation, and tumor immunology. 
BIO 425 Biophysics (4) J The physical basis of biological phenomena, and the nature of biophysical theories. Biological ,structure and function are studied in the context of hierarchical, cybernetic systems theory. Offered winter semester of alternate years. Prerequisite: BIO 325 or equivalent, calculus, and general physics. 
BIO 426 Biophysics Laboratory (1) 

.. J To accompany BIO 425. • 
BIO 427 Human Genetics (4) 

:.�.:.· 
Key aspects of classical and molecular genetics of humans will be considered. Topics are inborn errors of metabolism, cytogenetics, somatic cell genetics, biochemical genetics, immuno- J genetics, and the genetics of cancer. j Prerequisite: BIO 341 and permission of instructor. j BIO 429 Cytochemistry (4) 1 A survey of techniques currently used in microscopy to analyze the distribution and quantity J of sp_ecific chemicals within cells and their organelles. Techniques include: specific staining .:.

:.i reactions, enzyme digestion, metabolic inhibition, and autoradiography. Prerequisite: BIO 305 and 306. Corequisite: BIO 430. 
BIO 430 Cytochemistry Laboratory (2) i Individual research projects employing cytochemical techniques to study and compare the i chemical compositions of several types of cells. • Corequisite: BIO 429. ·1BIO 431 Cellular Motlllty (4) i A survey of the role and mechanism of cell movement in living systems, with an introduction -l; to applicable principles of physics and chemistry. Special consideration will be given to develop- i mental movements (cell migration), cell division (mitosis), and the movement of micro- ! organisms. Prerequisite: BIO 200, BIO 321, PHY 101, and CHM 144. 
BIO 433 Advanced Microbiology (4) A study of the classification, morphology, and physiology of microorganisms. Prerequisite: BIO 319 and CHM 303. Corequisite: BIO 434. • 
BIO 434 Advanced Microbiology Laboratory (2) 1, Selective enrichment, isolation, and characterization of microorganisms from natural sources. f Corequisite: BIO 433. 
BIO 435 Developmental Genetics (4) An integrated discussion of the concepts of modern aspects of genetics derived from molecular J and microbial systems, and their application to problems of development in multicellular organisms. Offered fall semester. iPrerequisite: BIO 325 and 341 or equivalent. 1 ... BIO 436 Developmental Genetics Laboratory (1) To accompany BIO 435. ; BIO 437 Virology (4) ; Molecular biology of viruses, predominantly bacterial. Prerequisite: BIO 325, 341, or 433. 
BIO 438 Virology Laboratory (1) To accompany BIO 437. ' 
BIO 445 Ultrastructure (4) 

i.; 

I 
1 

A consideration of the fine structure of cells and cell products as revealed by electron micros- �copy and other procedures. Offered winter semester. Prerequisite: BIO 305 and permission of instructor. 
BIO 446 Ultrastructure Laboratory (2) To accompany BIO 445. 
BIO 450 Visual Physiology (2) A course primarily on the structure and function of the vertebrate visual system. Topics in-

-:'57:.-:���J'!t",. 
9>,�i\'.: 
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dude optical properties of the eye: absorption of light energy by photo-pigments, transduction processes in photoreceptor cells, transmission and encoding of visual information through the retina, and color vision. Prerequisite: BIO 321 and permission of instructor. 
BIO 460 Neuroanatomy (4) The brain, brain stem, spinal cord and their associated structures are considered with respect to their gross external and internal morphology, development, function, and the integration of these functions in motor activity. Certain lesions and their clinical significance will be discussed.Prerequisite: BIO 205 or 381 or permission of instructor. 
BIO 463 Cell Biology (4) Prerequisite: BIO 305 and permission of instructor. 
BIO 464 Cell Biology Laboratory (1) To accompany BIO 463. 
BIO 480 Blochemlcal Pharmacology (2) Classification of drugs and a survey of their use, abuse, and side effects. Structure-activity relationship and biochemical basis of drug action on biological systems will be emphasized. Prerequisite: BIO 321 and 325 or equivalents. CHM 303. 
BIO 511 Advanced Topics In Cellular Biochemistry and Biophysics (4) A discussion and lecture course offered by faculty members with research interests in bio­physics and biochemistry. Topics will be announced. 
1.'110 512 Graduate Tutorial Lab In Cellular Biochemistry and Biophysics (2) Techniques course offered to small groups of students in faculty research laboratories. Corequisite: BIO 511. 
BIO 513 Advanced Topics In Cell Physiology (4) A discussion and lecture course offered by faculty members with research interests in cell physiology. Topics will be announced. 
BIO 514 Graduate Tutorial Lab In Cell Physiology (2) Techniques course offered to small groups of students in faculty research laboratories. Corequisite: BIO 513. 
BIO 515 Advanced Topics In Developmental Biology and Morphology (4) A discussion and lecture course offered by faculty members with research interests in devel­opmental biology and morphology. Topics will be announced. 
BIO 516 Graduate Tutorial Lab In Developmental Biology and Morphology (2) Techniques course offered to small groups of students in faculty research laboratories. Corequisite: BIO 515. 
BIO 517 Advanced Topics In Genetics (4) A discussion and lecture course offered by faculty members with research interests in genetics. Topics will be announced. 
BIO 518 Graduate Tutorial Lab In Genetics (2) Techniques course offered to small groups of students in faculty research laboratories. Corequisite: BIO 517. 
BIO 581 Topics In Physlologlcal Ecology (2) Physiological responses of individual organisms and populations to their environment includ­ing nutrition, growth, regulation of internal environment, adaptations, bioenergetics, and chemical ecology. 
BIO 582 Topics In Evolutionary Biology (2) Advanced topics in evolutionary biology including the coevolution of plants and animals, rates of evolution, life history strategies, and sexual selection. Part of the course will consist of student presentations of current, published research. 
BIO 583 Topics In Community and Population Biology (2) Factors affecting the distribution and growth of plants, predator/prey interactions, structure in marine intertidal zones, growth and regulation of animal populations, local plant com­munities and practical field techniques for sampling plant composition. 
BIO 584 Topics In Applied Blology (2) Biological applications to agriculture, pest control, maintenance of natural resources, disease control, and the impact of humans on the environment. 
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BIO 611 Graduate Blology Seminar (1) in Michigan focuses on these particular areas of chemistry; yet the contribution of 
Graduate student presentation of scientific data dealing with biological problems. 3 highly trained doctoral-level chemists is essential to the resoluti?n of major problems 
BIO 690 Graduate Research (1 to 8) ,! facing the nation in these areas. The program, although based m the Department of 
Research credits limited to graduate students in the biological sciences. This research will j Chemistry, is interdisciplinary and will involve the other science and mathematics 
serve as the basic course leading to the preparation of a thesis. ! departments in course work and research. 
BIO 781 Seminar on Aging (2) � Discussion of recent developments in the field of aging research. :l Admission Prerequisite: Permission of the instructor. j This Ph.D. program is intended for students with academic backgr�unds in the 
BIO 799 Doctoral Research (1, 2, 4, 6, 8) j physical sciences. A bachelor's degree in che_mistry, bi_ology or yhys1cs fr�m an 

} accredited institution with a strong academic record m the soence area 1s the 
i minimum entrance requirement. Students with a master's degree in one of the 
! natural sciences are also acceptable for admission. Admission is highly selective; the 

DEPARTMENT Qf CHEMISTRY J prospective student should submit transcripts of all previous academic �ork and 

________ .....;.;.;,;;;,;.;,,...;..�-.;::;....;;;:._..;::;.::,.=.;=.::.:..=.::..:;_::...::.;:..::. _____ i letters of recommendation from three faculty members capable of evaluatmg schol-
f arly achievements and promise, and results of the Graduate Record Examination 
1 (subject test in chemistry). Chairperson: Paul Tomboulian 

Professors: 
Gottfried Brieger, Ph.D., University of Wisconsin 

Isaac Eliezer, Ph.D., Hebrew University (Jerusalem) 
Kenneth M. Harmon, Ph.D., University of Washington
Lewis N. Pino, Ph.D., University of Buffalo 
Joel W. Russell, Ph.D., University of California (Berkeley) 
Parbury P. Schmidt, Ph.D., University of Michigan 
R. Craig Taylor, Ph.D., Princeton University 
Paul Tomboulian, Ph.D., University of Illinois 

Associate Professors: 
Denis M. Callewaert, Ph.D., Wayne State University 
Julien Gendell, Ph.D., Cornell University 
Steven R. Miller, Ph.D., Massachusetts Institute of Technology 
Michael D. Sevilla, Ph.D., University of Washington 
Robert L. Stern, Ph.D., Johns Hopkins University 

Assistant Professors: 
Bandana Chatterjee, Ph.D., University of Nebraska (Lincoln) 
Tadeusz Malinski, Ph.D., University of Poznen (Poland) 

Kathleen Moore, Ph.D., Wayne State University 
Willard St. John, Ph.D., Johns Hopkins University 

Adjunct Professor: 
Philip Weiss, Ph.D., New York University 

THE DOCTOR OF PHIL OSOPHY IN HEALTH AND
ENVIRONMENTAL CHEMISTRY 

. 
A doctoral program in the biomedical sciences has been developed with three degree majors: cellular

bzology of aging, health and environmental chemistry, and medical physics. It is in the process of
approval al the lime of printing of this catalog. Full implementation of one or more of the degree majors
may occur during the life of this catalog. Details of the doctoral degree major in health and 
environmental chemistry are included here for information. An announcement regarding the start of the
program will be made in a timely fashion. 

<:radu�tes of this doctoral program will have the theoretical background and practical skills necessary for successful contribution to the solution of environ­mental and health-related chemical problems. Scientists who graduate from this program will be capable of applying state-of-the-art methods to the detection qua�tificati?n, and management of a wide variety of naturally occurring and syn� thehc chemical substances and the related chemical processes. No doctoral program 

Requirements for the Degree 
The basic requirement for the Ph.D. is completion of a unified program of 

j formal course work and independent research, directed and approved by an indi-
1 vidual advisory committee. The following specific requirements apply to all students 
i in this program. 
j Proficiency examinations and course work: Within 12 months after acceptance 
1 into the program each student shall have demonstrated proficiency in the following 
i areas: analytical chemistry, organic chemistry, physical chemistry, inorganic chem­
I istry, and biochemistry. Proficiency examinations shall be the preferred me��od f?r 
: demonstrating proficiency, although students whose backgrounds are deficient m 
! one or more of these areas may satisfy the proficiency requirement by successful 
z completion (a grade of 3.0 or higher) of the following courses: analytical chemistry 
i (CHM 2 25), organic chemistry (CHM 335), physical chemistry (

(
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� inorganic chemistry (CHM 452 , 453), computer programming 377 , an 10-
·
.
: chemistry (CHM 453). 

l h k II h d Since most chemistry majors wil not ave ta en a t ese courses as un er-
j_ graduates we anticipate that very few students will have proficiency at this advanced 
� level in all subject areas. Thus up to 12 credits of course work in these subject areas 
t will normally be taken during the first semester in residence at Oakland. 
i Program Committee: The program committee will consist of one faculty ap-
1 pointed by the dean of the Graduate School on recommendation from the c�air of 
! the chemistry department, from each of the option areas as well as the coordmator
,_i_ 

of the graduate program
h 
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• officio and nonvoting. T e program committee w1 oversee e opera 10n o e 
program and will approve each graduate student's choice of option, elective course 
work, and thesis adviser. 

Thesis Committee: The thesis committee shall consist of the thesis adviser and 
two other faculty appointed by the dean of the Graduate School on recommenda­
tion of the program committee. The thesis committee shall review thesis proposals 
before initiation of a project as well as later review of the thesis itself. 

Preliminary examination: Within two years after admission into the program, 
the student shall take a preliminary examination administered by the program 
committee that shall cover basic chemical and biochemical concepts and provide an 
assessment of the candidate's ability to use analytical reasoning. If the candidate fails 
to pass the examination which shall consist of both written and oral parts the 
committee may allow him/her to retake the examination in the next semester. 
Failure to pass the examination within two attempts shall constitute failure in the 
Ph.D. program. 



32/Chemistry (Arts and Sciences) 

Research and thesis: An integral and major component of the program is th 
successful co�pletion of an original laboratory research project utilizing state-of 
�he-art analytical methods to study a problem of current interest. Each student shall 
m c�nsultati�m wit� his/�e_r. a�viser, prepare a thesis proposal for review by th� 
thesis committee pnor to 1mbabon of the research project. The student shall, at the 
request of the committee, orally defend the proposal or elaborate on the methods for 
?ata co)lectio1: and analysis. Approval of the thesis proposal by the thesis committee 
1s reqmred pnor to thesis research. The student shall complete at least 32 credits of 
CHM 799 \d?'

toral research in chemistry). However, merely amassing credits shall 
not be suff1c1ent for completion of the research project.The project shall be deemed 
completed and ready for the preparation of a thesis at such time as the student's 
adv!sory committee agrees that the student has completed a significant original 
project an� that the st�dent is an expert in the use of the specific methods required 
by the project. At that hme the student shall prepare a doctoral thesis for submission 
to the thesis committee, and shall defend the thesis in a public oral examination 
cond

:1
cted by the thesis committee. Acceptance of the thesis by the Graduate School 

requires.favorable recommendation by the thesis and program committees. 
Residence: All students are required to fulfill a residency requirement for this 

pro?ram. �!though stu�ents may complete some of the program on a part-time 
basis_, contmuous full-time enrollment is highly preferred. Minimal residency 
reqmrement shall be full-time residency (12 credits per semester) for at least three 
consecutive terms, with at least two of these devoted primarily to the student's 
research project. 

Credit requirement: Including proficiency credits, core curriculum credits 
option credits, and thesis research credits, a minimum of 90 total credits will b; 
required. 

THE MASTER OF SCIENCE IN CHEMISTRY 

. The _Master of Science in chemistry can be viewed as either a terminal or an 
mtermed1ate degree. By itself it serves as preparation for employment in chemical 
and related industries, a wide range of government agencies, and two-year college 
teach!ng. It also prepares the student for further study toward advanced degrees in 
chemistry, oceanography, medicine, environmental sciences, and related fields. The 
�rogram is designed e�pecially for full-time students, but provision is made for part- S 
time students who wish to pursue an advanced degree and can arrange to include .,. 
the research component during the daytime. Courses taken without adviser's ap- " 
proval may be excluded from those to be applied toward the degree. :f 

Admission l 

An applican� for admission to regular status in the Master of Science program I 
�hou_Id h_ave_rece1ved a bachelor's degree within the past five years from an accred-1 
1�ed m�btut10n. �tudents should have completed at least 36 credits in chemistry 'I 
(mcl�d1�g all �ajor areas), 12 credits in mathematics (calculus and above), and s I 
credits m physics. Students with deficiencies in these areas may be asked to correct i
those deficiencies, and their graduation may thus be delayed. A grade point average j
of_ at least 2.�S (on a 4.00 s_ca!e) �n_these cou:ses is usually required, but applicants ·,, will be considered on their md1v1dual ments upon recommendation of persons 
f�miliar with each applicant's academic background. The Graduate Record Examina- I
hon may ?e required, especially if the applicant does not hold an American degree. j

A�phcants who do not meet the above requirements may be admitted with i
probat10nary status, into special graduate status, or into post-baccalaureate status. I

Requirements for the Degree I 
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four of the following areas: biochemistry, inorganic chemistry, organic chemistry, 
physical chemistry, and analytical chemistry. At least 8 credits must be in CHM 690. 

Participation in departmental seminars is expected. The candidate must have dem­
onstrated accomplishment in research and must complete a thesis approved by a 
departmental committee before receiving the degree. Since the degree is awarded 

for attaining a level of proficiency and maturity, no minimum amount of time can be 

specified for the degree program. Students working on a continuing research project 
should be registered concurrently for at least one credit of CHM 690. 

Research Flelds and Facilities 
Because graduate work in chemistry involves research and presentation of a 

master's thesis, the programs, facilities, and staff available are important. The 
various current research activities of the staff include high-resolution infrared 
spectroscopy, photochemistry of natural products, insect biochemistry, electron 
spin resonance of solid-state and biological systems, microwave spectroscopy, quan­
tum mechanical models, organoboranes, ionic aromatic polymers, atmospheric 
chemistry, gas reaction kinetics, molecular structure and dynamics, Fourier spec­
troscopy, limnological chemistry, instrumentation design, theoretical quantum me­
chanics, non-equilibrium statistical mechanics, lanthanide shift reagents, organo­
phosphorus chemistry, coordination chemistry, kinetics and thermodynamics of 
rearrangement processes in solution, electrochemistry, and relaxation techniques 
for slow proton transfers. 

Among research facilities available to chemistry students are electronic com­
puters, high- and low-resolution infrared spectrophotometers, analytical and pre­
parative gas-liquid chromatographs including fraction collectors, catalytic hydro­
genation equipment, continuous wave and Fourier Transform nuclear magnetic 
resonance spectrometers, radio-chemical counting equipment, a scintillation 
counter, polarographic and automatic titration equipment, electron spin resonance 
spectrometers, spinning-band fractionating columns, variety of high- and low­
resolution visible and ultraviolet spectrophotometers, laser raman spectrophoto­
meter, an ultracentrifuge, fluorometric and nephalometric equipment, and a large 
amount of electronic and vacuum instrumentation. 

Course Offerings 
(400-level courses may carry graduate credit only with permission of program 

adviser.) 

CHM 428 Analog Electronics for Chemistry (2) 
Introduction to basic circuit theory, with emphasis on practical electronic understanding of 

instrumentation and simple electronic techniques. Construction of modern circuitry for 

chemical measurement. Lecture and lab. 
Prerequisite: CHM 225; Corequisite: MTH 154. 

CHM 429 Digital Electronics for Chemistry (2) 
Laboratory course emphasizing basic understanding of logic theory, digital devices, AID and 

DIA conversion, logic programming, microprocessor operation, and interfacing.

Prerequisite: CHM 428; Corequisite: CIS 327. 

CHM 444 Physlcal Chemistry Ill (3) 
Introduction to statistical mechanics. Applications of quantum and statistical mechanics to

chemical bonding, molecular structure, and spectroscopy.

Prerequisites: CHM 343 and an approved APM course.

CHM 453-454 Biochemistry (3 each) 
A comprehensive introduction to molecular biology and biochemistry, including the structure 

and function of nucleic acids, proteins, enzymes, carbohydrates and lipids, enzyme kinetics, 

metabolism, and metabolic controls. 
Prerequisite: CHM 204 or 235. The candidate �or the d�gree of Master of Science in chemistry ordinarily must 

compl_ete the foll?wmg reqmrements: 32 credits in courses carrying graduate credit, 
of which 26 credits must be in chemistry. Of these 26 credits, 16 to 18 must be from 

1 CHM 457 Biochemistry Laboratory (1 or 2) 
Techniques of extraction, separation, identification, and quantification of biomolecules, includ-
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ing �lectrophoresis, chromatography, and radioisotope techniques, with emphasis on matheJ CHM 541 Advanced Physical Chemistry (3) 

;ahcal treatment of experimental data. I Application of quantum mechanics and statistical mechanics to chemical kinetics, molecular
rerequ1s1te or corequisite: CHM 453. 

I 
structure, and molecular spectroscopy. 

CHM 458 Biochemistry Projects (2) . Prerequisite: CHM 444. 
Advanced_ project-oriented instruction in biochemical laboratory techniques. • CHM 542 Topics In Physical Chemistry (3) 

Prereqmsite: CHM 457 and permission of instructor. Selected topics drawn from current areas of interest, such as quantum mechanics, statistical
CHM 462-463 Inorganic Chemistry (2 each) mechanic�, thermodynamics, kinetics, and group theory. 
Overview ?f the chemistry of the elements, with emphasis on ionic and covalent bonding, acid-I Prereqms1te: CHM 444. 
base chemistry, nonaqu�ous solvent systems, descriptive chemistry of the main group, transi- CHM 553 Advanced Biochemistry (3) 

ho� metat and la�thamde elements. Introduction to ligand field theory, organometallic, and Detailed treatment of aspects of biochemistry. 
b10morgamc chemistry. Prerequisite: CHM 454. 
Prerequisite: CHM 342 • CHM 554 Topics in Biochemistry (3) 

CHM 466 Inorganic Synthesis Laboratory (2) Selected subjects drawn from the current fields of interest. 
Synthesis

'. 
analysis and characterization of inorganic and organometallic compounds . Prerequisite: CHM 454. 

Prereqms1te: CHM 238; Corequisite: CHM 462. CHM 563 Advanced Inorganic Chemistry (3) 

CHM 471 Macromolecular Chemistry (3) Detailed treatment of the chemistry of the elements . 
Preparation, properties, and structure of selected inorganic and organic polymers. Both Prerequisite: CHM 462. 
chemical theory and technological applications will be discussed. CHM 564 Topics In Inorganic Chemistry (3) 

Prerequisite: CHM 204 or 234. Selected topics chosen from current areas of interest, such as transition metal chemistry, boron 
CHM 472 Mechanical Properties of Polymers (3) 

chemistry, ligand field theory, and organometallic chemistry. 
Relationshi� between structure and mechanical behavior for polymeric, polymer-reinforced, Prerequisite: CHM 462. 
and composite materials. CHM 570 Industrial Chemistry (3) 

Prerequisite: CHM 204 or 235, and 471. A survey of the major sources and uses of chemicals, industrial chemical processes, and the 

CHM 477 Macromolecular Laboratory (2) chemistry of the fundamental raw materials for organic chemicals. Among the important 
Introduction to the synthesis and physical characterization of synthetic polymers. features of the chemical industry to be examined are economics, organization, communication, 
Prerequisite: CHM 238. patents, and government regulation. 
CHM 480 Selected Topics (1, 2, 3, or 4) 

Prerequisite: CHM 235. 
Advanced study in selected areas; normally involves preparation of a term paper or presenta- CHM 581 Mammalian Toxicology (3) 

hon of a semmar. May be repeated for credit. General principles of toxicology: exposure, toxokinetic, and toxodynamic phases; dose-effect 

Prerequisite: Permission of instructor. relationships; toxicological testing methods; factors influencing toxicity. Emphasis is on 

CHM 486 Physical Analytical Prol t (1 2) 
systemic mammalian toxicology. - ec s or 

Advanced experimentation in physical or analytical chemistry, with at least four hours per CHM 584 Environmental Toxicology (3) 
week per credit. Applications of toxicology to broad environmental issue of air, water, and land resource 
Prerequisite: Permission of instructor. pollution: sources, dispersion, and fate of toxic substances; effects on biological systems; risk 

assessment methods; toxic substance control, and toxic substance rating systems. 
CHM 487 Synthesis Projects (1 or 2) 
Advanced synthesis work emphasizing modern techniques, with at least four hours per week 
per credit . 
Prerequisite: Permission of instructor. 
CHM 521 Advanced Analytical Chemistry (3) 
Detailed treatment of theory and applications of modern analytical methods . 
Prerequisite: CHM 225 and 342. 
CHM 522 Topics In Analytical Chemistry (3) 
�elected subjects chosen from current analytical chemical areas, such as separation methods, 
mstrumentation, and electrochemistry. 
Prerequisite: CHM 225 and 342. 
CHM 534 Advanced Organic Chemistry (3) 
Detaile� discussion of aspects of modern synthetic methods, stereochemistry, and reaction 
mechanisms . 
Prerequisite: CHM 235. 
CHM 535 Topics In Organic Chemistry (3) 
Selected subjects drawn from modern research fields. 
Prerequisite: CHM 235. 
CHM 540 Symmetry In Chemistry (3) 
Detailed treat�ent of point group symmetry. Chemical applications of group theory with 
special emphasis on MO and VB theory, ligand field theory, and vibrational and electronic 
spectroscopy. 
Prerequisite: CHM 343. 

CHM 685 Seminar In Health and Environmental Chemistry (1) 
Weekly student and faculty seminars dealing with current problems in health and environ­
mental areas. Applications of chemical technology to the management and solution of problems 

will be stressed. In addition several guest lectures each year will be given by experts in the area 
of environmental and public policy issues . Each student will be required to present one seminar 
per semester. May be repeated for credit . 
CHM 690 Research (1, 2, 3, 4, 6, or 8) 
Prerequisite: Permission of department . 
CHM 799 Doctoral Research In Chemistry (1, 2, 4, 6, 8)
Prerequisite: Permission of department. 

DEPARTMENT OF ENGLISH 

Chairperson: Robert T. Eberwein 

Professor Emerita: Gertrude M. White, Ph.D., University of Chicago 

Professors: 
Maurice F. Brown, Ph.D., Harvard University 
John P. Cutts, Ph.D., University of Birmingham 
Joseph W. DeMent, Ph.D., Indiana University 







40/History (Arts and Sciences) 

ENG 566 Modes or Special Forms (4) 
Studies of a particular mode (such as comedy, tragedy, satire, romance) or of an approach t 
literature through modes; or studies of another form such as film, biography, nonfictiona 
prose, and folklore. 
ENG 597 Apprentice College Teaching (4) 
An introduction to teaching English at the college level. Internship with assigned professor in a 
course offered at Oakland University or a cooperating community college. To be arranged i 
the semester preceding that in which the course is taken. By permission only. Not a core 
course. 
SEMINARS (Prerequisite: two 500-level courses) 
ENG 600 Studies In Language and Literature (4) 
Special topics and problems as selected by instructor. ) 
ENG 640 Studies In American Literature: Focus Pre-Clvll War (4) 

J ENG 641 Studies In American Literature: Focus Post-Clvll War (4) -� 
ENG 642 Studies In Old and Mlddle English Literature (4) I 
ENG 643 Studies In Renaissance Literature (4) 

i ENG 644 Studies In Eighteenth Century Literature (4) 
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Associate Professors: 
De Witt S. Dykes, Jr., M.A., University of Michigan 
Leonardas V. Gerulaitis, Ph.D., University of Michigan 
James D. Graham, Ph.D., Northwestern University 
Gerald C. Heberle, Ph.D., Ohio State University 
Mary C. Karasch, Ph.D., University of W isconsin 
Joseph A. Klaits, Ph.D., University of Minnesota 
Roy A. Kotynek, Ph.D., Northwestern University 
Paul M. Michaud, Ph.D., University of Chicago 
Lawrence D. Orton, Ph.D., Indiana University 
Carl R. Osthaus, Ph.D., University of Chicago 
Anne H. Tripp, Ph.D., University of Michigan 

MASTER OF ARTS IN HISTORY 

This program may serve either as a terminal degree or as a bridge to more 
advanced study and is designed to accommodate both full- and part-time students. 
In addition to a complete daytime schedule, late afternoon and evening courses are 
also available. ENG 645 Studies In Nineteenth Century Literature (4) I 

ENG 646 Studies In Modern Literature (4) t Admission 

ENG 647 Studies In the Structure of English (4) j The department will consider applicants who hold the degree of Bachelor of 
ENG 648 Studies In Literary Theory (4) 'i Arts or Bachelor of Science from an accredited institution and whose credentials, 
ENG 690 The Master's Project (4) I including transcripts and letters of recommendation, give evidence of academic
Completion of a modest project of a creative, scholarly, or pedagogical nature proposed by the"j distinction. An undergraduate major in history is not an absolute requirement for 
degree candidate. 1 admission, but a significant number of undergraduate history courses should appear 
Prerequisite: Permission of the Committee on Graduate Programs. I on the applicant's record. 

I A grade point average of 3.0 (on a 4.0 scale) in undergraduate history courses 
i and a GPA of 2.8 in all undergraduate work will ordinarily be considered the

(Descriptions of the following courses can be found in the education and psy-J minimum standards for admission. These minima may be waived in individual cases; 
Related Courses 

chology sections of this catalog.) J at its discretion, the department may admit students of superior promise but with 
ED 538 Guiding Reading-Learning In Content Subjects (4) I deficient preparation if such students correct their deficiencies before commencing

,i graduate work. ED 601 History In Education (4) I :l! Students may be admitted at four different times: fall semester, winter semes-ED 602 
ED 603 
ED 604 

ED 605 

PSY 510 
PSY 512 

Philosophy In Education (4) 
Cross-Cultural Studies In Education (4) 
Sociology In Education (4) 
Politics In Education (4) 
Developmental Psychology (4) 
Test and Measurements (4) 

1 ter, spring session, or summer session.

I R•�:::,:��o:��:i:.�=��:aste, of A,t, in history must complete 38 
;
_I 

graduate-level credits in history (in special cases the Department of History gradu­
i ate committee may permit a candidate to substitute up to 12 graduate credits in 
I related fields for history credits). All candidates must complete at least two colloquia 
I (HST 601-606), two research seminars (HST 691-696), and the comprehensive 
l examination (HST 600). Students may not enroll for graduate courses (HST 500-
J 
0s 590) corresponding in title and/or coverage with undergraduate history courses 

DEPARTMENT Of HISTORY I (HST 300-390) for which they have previously gained credit atOaklandUniversity.
=;..:;;;.;;;;..;;;..;;;;;;..;;.;;;...;;;..;..;;.;;;;;.;;....;..;;;;.._;;;.. ______ ....;;;;.._ __________ 

1€_1_ f II 
At the time of admission, each candidate w

1
ill

d
choose a major field

d
from th

)
e 

, o owing three areas: United States; Europe (inc u ing Great Britain an Russia ; 
Chairperson: John Barnard i Africa, East and South Asia, and Latin America. The candidate must take at least 20 

.; 
credits in the major field. Professors: 

Charles W. Akers, Ph.D., Boston University 
John Barnard, Ph.D., University of Chicago 
Brian P. Copenhaver, Ph.D., University of Kansas 
Robert C. Howes, Ph.D., Cornell University 
George T. Matthews, Ph.D., Columbia University 
W. Patrick Strauss, Ph.D., Columbia University
S. Bernard Thomas, Ph.D., Columbia University
Richard P. Tucker, Ph.D., Harvard University

" Candidates who elect to offer a thesis in partial fulfillment of the degree re­
" quirements will fulfill all the requirements listed above; they will take both research 
-

.

�

n
�
"
I
:: 

seminars in the major field as thesis-writing courses, and their comprehensive oral 

j 
examination will concentrate on the thesis and historical problems related to it. 
Candidates must have sponsorship of a faculty adviser before beginning thesis 

I wor
�andidates who do not elect to offer a thesis will fulfill all the requirements 

I listed above; they must take at least one colloquium and one seminar in the major 
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field, and their comprehensive examination will be devoted to the history of th 
major field, as described below under HST 600. 

There is no general foreign language requirement for the M.A. in history, but 
to study certain fields the candidate may need a reading knowledge of a foreign 
language. Candidates must consult their advisers for the language requirements o 
specific courses and programs. 

Course Offerings 

HST 502 American Labor History (4) 
The economic, social, and political history of the American work force and labor movemen 
with emphasis on the twentieth century. 

HST 503 American Constltutlonal History (4) 
Origins and development of American constitutional doctrine and interpretation from th 
colonial period to the present, emphasizing constitutional controversy and change. 

HST 506 Colonial and Revolutionary America (4) 
The transplantation of European society to continental North America; the subsequen 
development of political, economic, and social institutions in the colonies; the Anglo-French 
struggle for the continent, and the American Revolution. 

HST 507 American Rellglous History (4) 
A study of American religious history, including religious elements in immigration, separation 
of church and state, denominationalism and sectarianism, religion and nationalism, religiou 
leadership, and religion as a social force. 

HST 510 The Young Republic and the Age of Jackson, 1787-1850 (4) 
The making of the Constitution, the social, political, and economic development of the ne 
nation, and the subsequent forces affecting expansion, social protest, and sectionalism to 1850 

HST 512 The Clvll War and Reconstruction, 1850-1876 (4) 
The origins of secession, the wartime problems of the Union and the Conf,ederacy, the 
principal military campaigns, the Reconstruction Era and the creation of a new Union, and the 
significance of the Civil War and Reconstruction in American history. 

HST 513 American History, 1876-1900 (4) 
The New South, industrial consolidation, the origins of the modern labor movement, the rise 
of the city, immigration, agrarian protest movements, the businessman's philosophy, and the 
challenge to laissez faire. 

HST 514 American History, 1900-1928 (4) 
The social, political, and economic developments in the U.S. during the progressive era and the 
decade of the 1920s. 

HST 515 American History since 1928 (4) 
The myth of the New Era, the social and political impact of the Great Depression, New Deal 
programs and radical alternatives, the isolationist-internationalist debate, modern Repub­
licanism, and the New Frontier. 

HST 516 The American Mind to 1860 (4) 
The history of American thought from the colonial period to the Civil War, emphasizing New 
England Puritanism, the transition from colonies to provinces, the era of the American 
Revolution, and the origins of modern America. 

HST 517 The American Mind since 1860 (4) 
Major intellectual trends in the U.S. from the Civil War to the present, including ideological 
conflict during the Civil War and Reconstruction, the impact of evolutionary thought, and 
responses to industrialization and urbanization. 

HST 518 Topics In American Social History (4) 
Selected topics in the history of popular beliefs, social structure and organization, and the 
process of social change, including movements of reform. 

HST 519 History of the American South (4) 
The South from colonial times to the 1960s, emphasizing the transition from the agrarian, 
slave South of the antebellum period to the modern South of the twentieth century. 
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HST 521 American Dlplomatlc History In the Twentieth Century (4) 

American foreign policy and diplomacy from the Spanish-American War to the present, 

including such topics as American imperialism, Caribbean and Far Eastern policies, involve­

ment in the world wars and the Cold War, and nuclear diplomacy.

HST 523 Topics In Afro-American History (4) 

The economic, social, and political activities, status, organizations, and institutions of Afro­

American people, emphasizing the twentieth century.

HST 525 Medieval Europe (4) 

The European Middle Ages from about A.O. 400 to 1300, with special emphasis on intellectual 

developments. 

HST 526 The Italian Renaissance (4) 
The European Renaissance period, with emphasis on the Italian experience. 

HST 527 The Northern Renaissance (4) 
European humanism, with emphasis on the Lowlands, France, and Germany. 

HST 529 Europe In the Seventeenth Century (4) 
A comparative analysis of European societies: the articulation of absolutism and constitu­
tionalism, the emergence of the European states system, the origins and impact of modern 
science, the culture of the baroque, and the development of commercial capitalism. 

HST 534 Victorian and Edwardian England (4) 
Political, cultural, and intellectual life of England from 1837 to the outbreak of World War I. 

HST 535 Twentieth Century Britain (4) 
The British adjustment to global wars, the later industrial revolution, mass democracy, and 
social change. 

HST 541 Europe since 1914 (4) 
An analysis of Europe in world perspective since World War I. 

HST 543 Germany since 1848 (4) 
The history of the German nation-state, concentrating on constitutional and political develop­
ments in their social context. 

HST 545 France since 1789 (4) 
The political development of modern France as a nation-state and the cultural and economic 
movements connected with French public life. 

HST 546 European Witchcraft (4) 
A scholarly investigation of witch beliefs and witch trials in Europe, England, and New 
England. The social and intellectual foundations of witchcraft prosecutions from the Middle 
Ages to the end of the seventeenth century. Offered in alternate years. 

HST 547 Tools of Hlstorlcal Research (4) 
A course to acquaint students of history with the auxiliary sciences of that discipline, with 
emphasis on historical bibliography and the use of the library. 

HST 548 Europe In the Eighteenth Century (4) 
A comparative analysis of European societies: the old regime in Europe, beginnings of in­
dustrial development, the Enlightenment as a political and social movement, reform under 
monarchy and the emergence of democratic ideologies, and the French Revolution. 

HST 549 France In the Age of Absolutism and Enlightenment (4) 
The ancien regime in France from the end of the wars of religion to the beginning of the 
Revolution (1589-1789). 

HST 550 The European Mind to 1700 (4) 
Major developments in European thought from the God-oriented world views of the Middle 
Ages to the development of scientific concepts in the seventeenth century. Emphasis is on 
reading original materials. 

HST 551 The European Mind since 1700 (4) 
European intellectual movements since the eighteenth century Enlightenment, emphasizing 
the impact of evolutionary, utilitarian, and existentialist theories and the criticism of traditional 
rationalist assumptions. Emphasis is on reading original materials. 

HST 552 Kiev and Muscovy (4) 
Russian history from the ninth to the seventeenth century with emphasis on the origins of the 
Kievan state and society, the struggle against the steppes, and the fqrmation of a centralized 
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LIN 604 Advanced Syntax (4) 

An adva
_
n�ed course in generative syntax with emphasis on current issues in syntactic theory 

Prerequ1s1te: LIN 501. 

LIN 610 Contrastive Analysis (4) 
A compa�ative structural analysis of individual languages and/or language groups. 
Prereqms1te: LIN 501. 

LIN 680 Seminar in Linguistics (4) 

A research seminar designed to develop a student's skill in linguistic investigation and exposi 
tion. Students must complete a research paper. 
Prerequisite: LIN 580. 

LIN 690 The Master's Thesis (4) 
Completion of a project proposed by a degree candidate in consultation with his/her adviser 
Prereqms1te: LIN 580. 
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Adjunct Assistant Professor: 
Wanda Mourant, Ph.D., Indiana University 

The Department of Mathematical Sciences offers programs leading to the 
degrees of Master of Arts in Teaching in mathematics, Master of Science in applied 
mathematics, and Master of Science in applied statistics. The department also offers 
a Graduate Certificate Program in Statistical Methods. The Master of Arts in 
Teaching program is jointly sponsored by the College of Arts and Sciences and the 
School of Human and Educational Services. 

THE MASTER OF ARTS IN TEACHING IN MATHEMATICS­

SECONDARY EDUCATION

The program leading to the Master of Arts in Teaching in mathematics serves 

DEPI A DTMENT Qf 
teachers in secondary schools or community colleges in southeast Michigan and is 

rt.1., designed to accommodate those who are not only primarily interested in teaching

MATHEM A 'TICAL SCIENCES 
mathematics but also wish to complete a program with substantial mathematical

_________ rt ___ .;;;;,.;;.,.;;=;;....;;;....;;:=.:·
==

...::...:=::.=:.:::... ________ 1 
content. The program prepares participants for leadership positions in teaching

Chairperson: Donald G. Malm 
Professors: 

Har�ey J. Arnold, Ph.D., Princeton University 
Loms R. Bragg, Ph.D., University of Wisconsin 
John W. Dettman, Ph.D., Carnegie Institute of Technology 
George F. Feeman, Ph.D., Lehigh University 
Willia� C. Hoffman, Ph.D., University of California (Los Angeles) 
G. Ph1hp Johnson, Ph.D., University of Minnesota 
Donald G. Malm, Ph.D., Brown University 
James H. McKay, Ph.D., University of Washington 
Yel-Chiang Wu, Ph.D., Cornell University 

Associate Professors: 
Baruch Cahlon, Ph.D., Tel Aviv University 
Charles Ching-an Cheng, Ph.D., Rutgers University 
J. Curtis Chipman, Ph.D., Dartmouth College
Jerrold W. Grossman, Ph.D., Massachusetts Institute of Technology
Jon �roemke, Ph.D., University of California (Berkeley) 
Loms J. Nachman, Ph.D., Ohio State University 
Subbaiah Perla, Ph.D., University of Rochester 
Dar_rell P. Schmidt, Ph.D., Montana State University
Irwm Schochetman, Ph.D., University of Maryland 
Sze-kai Tsui, Ph.D., University of Pennsylvania 
J. Barry Turett, Ph.D., University of Illinois
Stuart Wang, Ph.D., Cornell University

Assistant Professors: 
Beth Barron, Ph.D., Michigan State University 
David J. Downing, Ph.D., University of Iowa 
Marcia Feingold, Ph. D., University of Michigan 
Kon Fung, Ph.D., Carnegie-Mellon University 
Stephen J. Wright, Ph.D., Indiana University 

Adjunct Professors; 
Joseph R. Assenzo 
Seth Bonder 
Gary McDonald 
Edward F. Moylan 

advanced mathematics courses and determining directions of curriculum develop­
ment. The courses are designed to provide the student with not only a sound knowl­
edge of modern mathematics but also the opportunity to learn about the applica­
tions of mathematics, the construction of mathematical models, and the art of 
problem-solving. An important part of the program is an in-depth study of problems
of the secondary mathematics curriculum. 

Requirements for the Degree 
A background of at least 30 credits in undergraduate mathematics is normally 

required of the applicants. A special one-semester transitional course will be offered 
occasionally for those interested in the program but who have not studied mathe­
matics recently. To complete requirements for the M.A.T. degree, students will 
need 36 credits of graduate work. In general, they will take seven 4-credit courses 
arranged by the department's Committee on Graduate Programs, one 4-credit 
course in education, and one in psychology. Among the courses arranged by the 
committee there must be 4 credits in independent reading, either in mathematics or 
in an interdisciplinary area involving mathematics. Candidates must prepare a 
written report based on their readings. In addition to the 4 credits in independent 
reading and the accompanying report, each candidate must take MTS 517 and MTS 
514. At least one of these courses will be offered each fall so that candidates can com­
plete requirements for the degree in approximately two and one-half y�ars, if
summer courses are taken. The other four mathematics courses may be chosen
from courses with MTS prefixes.

As soon as possible after completion of the six mathematics courses arranged by 
the committee, and before the independent reading assignment, M.A.T. candidates 
must take a special examination. The examination consists of approximately 10 
problems, selected by the committee, which vary in context and difficulty. Can­
didates will have one month to work on these problems, after which they will give a 
verbal presentation on the solutions of some subset of the problems selected by the 
adviser. 

Maximum flexibility is allowed in the choice of required courses in education 
and psychology. Normally a candidate will choose the education course from among 
ED 601,602,603,604, or 605. However, a course in the teaching of reading (ED 538) 
would be appropriate. In general, a course in developmental psychology (PSY 510), 
tests and measurements (PSY 512), or behavior and learning (PSY 540) is selected to 
fulfill the psychology requirement. 

A student's progress will be reviewed after each 12 credits attempted and after 
the special examination. If these reviews reveal unsatisfactory progress toward com-

..,. 
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pletion of the degree requirements, the student's dismissal will be recommended t 
the dean of the Graduate School. 

THE MASTER OF SCIENCE IN APPLIED MATHEMATICS 
By offering this program, the department seeks to increase the number of 

individuals with broad training in mathematics which is suitable for application i 
an industrial setting. The program's primary goal is to provide the basis for th 
skilled and competent application of existing mathematical techniques. All course 
required for the program are offered in the late afternoon or evening to accom­
modate the part-time student who is engaged in professional development. Teach­
ing and research assistantships are available to well qualified full-time students. 

Admission 
All applicants who have received a baccalaureate from an accredited institution 

with a cumulative grade point average of 3.0 or more will be considered. Preferenc 
will be given to those students with a major in mathematical science, compute 
science, engineering, physics, or chemistry. All students should have satisfactoril 
completed courses in single and multivariate calculus, linear algebra, differentia 
equations, and vector calculus. They also should have received eight credits in com­
puter science or have otherwise obtained comparable competence in computer 
usage. 

Requirements for the Degree 
To fulfill the requirements for a Master of Science degree in applied mathe­

mathics a student must: 
I. have successfully completed, with at least 2.0 in each course and an overall

average of 3.0 in all courses, the standard graduate program in applied ma the
matics or either of its approved alternatives:
Standard program (32 credits)
APM 535-536, APM 563-564, ST A 427-428, CIS 542, and CIS 51l
Alternative 1. (32 credits)
APM 535-536, APM 563-564, ST A 525-526, CIS 542, and CIS 51l
Alternative 2. (32 credits)
This alternative consists of either the standard program or Alternative 1 with
the approved substitution of either APM 536, APM 564, ST A 428, ST A 526, or
CIS 542 by two 2-credit independent study courses (MTH 590, APM 590, 
ST A 590, or CIS 594);

2. have successfully completed The Master's Project in applied mathematics
(APM 590, four credits). This project consists of the submission of a written
report and an oral presentation on a particular problem constructed for the
candidate by the department's graduate committee. Both the written report
and the oral presentation must be judged satisfactory by the committee for
successful completion of the project.
A student's progress will be reviewed after each 12 credits attempted. If these

reviews reveal unsatisfactory progress toward completion of the degree require­
ments, the student's dismissal will be recommended to the dean of the Graduate 
School. 

THE MASTER OF SCIENCE IN APPLIED STATISTICS 
By offering this program the department seeks to increase the number of 

people with broad training in statistical methodology which is suitable for applica­
tion in industrial, business, and governmental settings. The program's primary goal 
is to provide the basis for the skilled and competent application of modern statistical 
methods. All courses required for the program are offered in the late afternoon or 
evening to accommodate the part-time student who is engaged in professional 
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development. Teaching and research assistantships are available to well qualified 
full-time students. 

Admission 
All applicants who have received a baccalaureate from an accredited institution 

with a cumulative grade point average of 3.0 or more will be considered. Previous 
mathematical training should include the satisfactory completion of courses in 
single and multivariate calculus and linear algebra, as well as at least one course in 
elementary statistics. Applicants must also be able to demonstrate competence in 
at least one scientific computer language. 

Requirements for the Degree 
To fulfill the degree requirements the student must: 

1. have completed, with at least a 2.0 in each course and an overall average of
3.0 in all courses, a program of at least 36 credits.

2. have completed at least 24 credits in courses labeled STA as approved by an
adviser. The set of elective courses not labeled STA must also be approved by
the student's adviser.

3. have performed successfully in two statistical consulting courses which require
written and oral presentations;

4. have not included more than six credits of STA 590.

GRADUATE CERTIFICATE PROGRAM IN
STATISTICAL METHODS 

The program consists of 20 credits of statistical methods as set forth below. It is 
designed for completion in either one year or two years by students who are 
employed full time. The aim of the program is to provide knowledge in modern 
statistical methods for industrial managers. Graduates of the program will be 
capable of standard statistical treatment of industrial problems arising in research 
and production. They also will be able to recognize difficult problems and communi­
cate well with fully trained statistical experts. 

Admission 
All applicants will be considered, with preference given to those who have 

received a baccalaureate from an accredited institution. Previous training should 
include one introductory statistics course and some exposure to calculus. 

Requirements for the Certificate 
To fulfill the certificate requirements, the student must have completed an 

approved program of at least 20 credits with at least a 2.0 in each course and an 
overall average of 3.0 in all courses. The courses normally included are ST A 501, 
502, 503 and 8 additional credits chosen from ST A courses numbered 425 or higher. 
The course selections for a particular student will be chosen to complement previous 
statistics study and to enhance the competency of the individual in his/her chosen 
field of application. 

Relationship to Master of Science In Applied Statistics 
Six credits from ST A 501, 502,503 will count toward the M.S. degree. All other 

ST A courses numbered 425 or higher count fully toward the degree. It is anticipated 
that a graduate of the certificate program who has all of the prerequisites for the 
M.S. program can complete the additional 22 credits needed for that degree in two
calendar years.

Course Offerings 
Courses are listed and grouped according to the following designations: MTH 

-mathematics; APM-applied mathematics (applicable analysis and mathematical
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modeling); MOR-operations research; ST A-statistics; MTS-mathematics for 
teachers (secondary education); MTE-mathematics for teachers (elementary edu­
cation). 

MATHEMATICS 

MTH 405 Speclal Topics (2 or 4) 
Advanced study of some topic in mathematics. May be taken more than once. 

MTH 415 Foundations of Mathematics (4) 
Examination of the logical foundations of mathematics including analysis of the axiomatic
method, basic set theory, cardinal and ordinal numbers, and the axiom of choice.
MTH 453 Multlvarlable Analysis (4)
The topology of R ", curves in R", derivatives and differentials, Lagrange multipliers, Taylor's
formula, inverse and implicit function theorems, manifolds, multiple integrals, multilinear
forms, differential forms, closed and exact forms.

MTH 461 General Topology (4) 
A study of topological spaces and continuous functions. Separation and countability properties, 
connectedness, compactness, and local properties will be covered. 
MTH 465 Dlfferentlal Geometry (4)
Theory of curves and surfaces in Euclidean space with an introduction to the theory of matrix
Lie groups. 

MTH 475-476 Abstract Algebra (4 each) 
Algebra of sets and mappings, groups and homomorphisms, rings and ideals, factorization and
divisibility, vector spaces, linear transformations, fields and field extensions.
MTH 505 Speclal Topics (2 or 4)
Study of some topics in mathematics. May be taken more than once.

MTH 531 Mathematica! Methods In Engineering I (4) 
Vector spaces and matrices, eigenvalue problems, applications to systems of differential 
equations, numerical methods in linear algebra. Infinite series, Taylor's series, power series 
methods in differential equations. 
MTH 532 Mathematica! Methods In Engineering II (4) 
Functions of several variables, vector field theory, partial differential equations, boundary
value problems, Fourier series, and Fourier integrals.
MTH 551-552 Real Analysis (4 each) 
The general theory of measure and integration, including development of the Lebesgue inte­
gral, and elements of functional analysis with applications to probability theory. 
MTH 555-556 Complex Analysis (4 each) 
Analytic functions, Cauchy's theorem, representation theorems, analytic continuation, con­
formal mapping, and Riemann surfaces. 

MTH 561-562 Topology (4 each) 
MTH 561 is an introduction to algebraic topology. Topics include elementary homotopy and
homology theory. -MTH 562 covers various topics in algebraic and general topology at the
discretion of the instructor. 

MTH 565 Topological Algebraic Structures (4) 
A brief survey of topological groups, vector spaces, and algebras followed by detailed study of
one or more special cases, such as locally compact groups, Lie groups, Lie algebras, Banach 
spaces, or Banach algebras. 

MTH 566 Tensor Analysis on Manifolds (4) 
Topology of differentiable manifolds, tensor algebra, vector analysis on manifolds, integration
on manifolds, Riemannian manifolds, symplectic manifolds, and applications in science.
MTH 571-572 Algebra (4 each) 
Group theory, rings and modules, linear and multilinear algebra, and field extensions. Categor­
ical properties and functorial relationships are emphasized where possible.
MTH 590 Directed Reading and Research (2, 4, 6, or 8) 

MATHEMATICS FOR TEACHERS (secondary) 

MTS 505 Special Topics (2 or 4) 
Study of soine topics in mathematics. May be taken more than once. 
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MTS 510 The Secondary Mathematics Curriculum (4) 
A seminar that examines problems of the secondary mathematics curriculum. Topics will be 
determined by the instructor and the students. Emphasis is on the role and responsibility of the 
secondary teacher in developing curriculum. 

MTS 514 Concepts In Abstract Algebra (4) 
Designed for M.A.T. candidates in secondary education. Includes topics from groups, rings, 
fields, matrices, linear transformations, and vector spaces. Offered every other year in alterna­
tion with MTS 517. 

MTS 515-516 Computers and Secondary Mathematics (4 each) 
Introduction to the computer with emphasis on use of the computer in secondary mathematics 
courses, along with selected mathematics laboratory activities. 

MTS 517 Concepts In Analysis (4) 
Designed for M.A.T. candidates in secondary education. Includes a study of real and complex 
numbers, functions, limits, differentiation, integration, and infinite series, with emphasis on 
careful proofs of theorems. Offered every other year in alternation with MTS 514. 

MTS 519 Linear Mathematics and Mathematica! Models (4) 
Includes topics from linear algebra, game theory, and linear programming with applications to 
the social sciences. Especially appropriate for M.A.T. candidates in secondary education. 

MTS 590 Directed Reading and Research (2, 4, 6, or 8) 

MTS 614 History of Mathematics (4) 
Mathematics from ancient to modern times: its growth, development, and place in culture. 

MTS 619 Foundations of Mathematics (4) 
Examination of the logical foundations of mathematics including analysis of the axiomatic 
method, basic set theory, cardinal and ordinal numbers, and the axiom of choice. 

MTS 620 Concepts of Geometry (4) 
Development of geometry from an algebraic and metric viewpoint, concentrating on Euclidean 
geometry. 

MTS 627 Elements of Stochastic; Processes (4) 
Random walk models, Markov Chains and processes, birth and death processes, multi­
dimensional processes, queueing processes, diffusion processes, and non-Markovian processes. 

MTS 635-636 Introduction to Numerical Analysis (4 each) 
Introduction to mathematical methods appropriate to computer work. Topics include inter­
polation, approximation, quadrature, solution of differential equations, and matrix compu­
tation. 

MTS 637-638 Statlstlcal Methods and Experimental Design (4 each) 
Hypothesis testing and estimation for location and spread for one- and two-sample problems. 
One- and two-way analysis of variance, multiple comparison techniques, analysis, nonpara­
metric and sequential techniques, randomized blocks, Latin squares, balanced incomplete 
blocks, factorial and fractional factorial designs, screening experiments, surface fitting 
methodology, nonlinear estimation, and introduction to time series analysis. 

MTS 663 Graph Theory and Comblnatorlal Mathematics (4) 
Introduction to combinatorics. Topics include techniques of enumeration, fundamental con­
cepts of graph theory, and applications to transport networks, matching theory, and block 
design. 

MTS 672 Number Theory (4) 
Number-theoretic functions, diophantine equations, congruences, and quadratic residues, 
including some experimental work aided by the computer. 

MATHEMATICS FOR TEACHERS {elementary) 

Courses at the 500 level are open to undergraduates, while 600-level courses are re­
stricted to graduate students only. 

MTE 505 Special Topics (2 or 4) 
Study of some topic in mathematics. May be taken more than once. 

MTE 511 Mathematics for the Elementary School Teacher I (4) 
Study of the structure of the real number system, elementary number theory, and introduc­
tion to abstract mathematical structures. 
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MTE 512 Mathematics for the Elementary School Teacher II (4) 
Study of set theory, logic, probability theory, statistics, and topics in geometry. 

MTE 590 Directed Reading and Research (2, 4, 6, or 8) 

MTE 610 Elementary School Mathematics and the Computer (4) 
Topics in mathematics useful to elementary school teachers in line with current curriculum de­
velopments. Computer-assisted programs will be emphasized. Designed for M.A.T. candidates 
in elementary education. 

MTE 614 History of Mathematics (4) 
Mathematics from ancient to modern times, its growth, development, and place in culture. 

MTE 615 Problem Solvlng and Heuristics (4) 
Methods of approaching and solving problems in mathematics, with problems drawn from a 
variety of disciplines. 

MTE 617 Vector Geometry (4) 
Geometry of the plane and space studied by means of vectorial ideas, independence of a set of 
vectors, linear transformations, mathematics laboratory project. 

MTE 618 Theory of Equations (4) 
Solution of equations in one unknown, Descartes' rule of signs, intermediate value theorem, 
Euclidean algorithm for polynomials, basic numerical methods for finding roots using the com­
puter, systems of equations. 

MTE 621-622 Mathematics for the Soclal Sciences (4 each) 
Elementary set theory, number systems, functions, linear systems, linear programming, and 
the basic concepts, theorems, and applications of calculus. Mathematics laboratory project. 

MTE 625 Probablllty and Statistics (4) 
Sample spaces, combinatorics, random variables, Chebyshev's inequality, Bernoulli trials, bi­
nomial and normal distributions, joint distributions, and introduction to statistics. Selected 
mathematics laboratory activities. 

MTE 628 The Elementary Mathematics Currlculum (4) 
This seminar examines problems of the elementary mathematics curriculum. Topics are deter­
mined by the instructor and students. Enrichment mathematics and materials of instruction. 
APPLIED MATHEMATICS 

APM 435 Introduction to Mathematica! Science (4) 
The algebraic structures of scientific phenomena. Differential equations and dynamical sys­
tems. Partial differential equations of the physical and life sciences. Introduction to mathe­
matical modeling. 

APM 455 Intermediate Ordinary Dlfferentlal Equations (4) 
Review of elementary techniques, existence and uniqueness theory, series methods, systems 
of equations, oscillation and comparison theorems, Sturm-Liouville Theory, stability theory, 
and applications. 

APM 463 Graph Theory and Comblnatorlal Mathematics (4) 
Introduction to combinatorics. Topics include techniques of enumeration, fundamental con­
cepts of graph theory, and applications to transport networks, matching theory, and block 
design. 
APM 505 Speclal Topics (2 or 4) 
Study of some topics in applicable analysis and mathematical modeling. May be taken more 
than once. 

APM 535-536 Continuous Methods and Mathematica! Models (4 each) 
Examines the theoretical background, applications, and numerical computations of applied 
analysis. Includes differential equations and mathematical models, Fourier analysis, approxi­
mation theory, solutions of large linear systems, numerical solutions of ode's and pde's, to 
include Rayleigh-Ritz, Galerkin, collocation and finite element methods. 

APM 541-542 Advanced Mathematica! Science (4 each) 
Structure of dynamical systems; application to mechanics, wave motion, diffusion, and statis­
tical mechanics; dynamical systems and control theory in economics and the life sciences; fun­
damental mathematical structures of the physical, life, and social sciences, and the role of 
probability and statistical inference. 

APM 553 Advanced Ordinary Dlfferentlal Equations (4) 
Existence and uniqueness, dependence on initial point, asymptotic behavior of solutions, 
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periodic solutions, self-adjoint problems, stability thory, Liapunov functions, Poincare­
Bendixson theory, and topological methods. 

APM 554 Advanced Partlal Dlfferentlal Equations (4) 
Characteristic surfaces and classification; existence, uniqueness, and stability; fundamental 
solutions and Green's functions; variational principles; spectral theory, distributions, and 
generalized solutions. 

APM 563-564 Applled Mathematics: Discrete Methods I and II (4 each) 
A two course sequence in those areas of discrete mathematics relevant to industrial applica­
tions. Topics will be drawn from combinatorics, graph theory, and discrete optimization. 

APM 590 Directed Reading and Research (2, 4, 6, or 8) 

APM 595 Case Studies In Applled Mathematics (4) 
An introduction to what the actual application of mathematics consists of in the industrial 
world. 

OPERATIONS RESEARCH 

MOR 543 Advanced Operations Research I (4) 
Topics from convexity and optimization: mathematical programming, dynamic programming 
and the calculus of variations, graph theory and networks, game theory, and queueing theory. 

APPLIED STATISTICS 

STA 425 Elements of Stochastic Processes (4) 
Random walk models, Markov chains and processes, birth and death processes, queueing 
processes, diffusion processes, and non-Markov processes. 

STA 427-428 Introduction to Mathematica! Statistics (4 each) 

The distribution of random variables, conditional probability and stochastic independence, 
special distributions, functions of random variables, interval estimation, sufficient statistics 
and completeness, point estimation, tests of hypothesis, and analysis of variance. 

STA 501 Statlstlcal Methods In Research and Production (4) 
Descriptive statistics-graphical and quantitative, confidence limits and statistical tests, sam­
ple size requirements, linear regression and correlation, multiple and curvilinear regression, 
count data and contingency tables, control charts, sampling and specifications. Designed for 
students in the Graduate Certificate Program in Statistical Methods. 

STA 502 Applled Regression Analysls (4) 
Simple linear regression, comparing two straight lines, polynomial and multiple regression 
analysis, multiple and partial correlations, dummy variables, covariance, residual analysis, 
transformations and weighted least squares, ridge regression. Designed for students in the 
Graduate Certificate Program in Statistical Methods. 

STA 503 Design and Analysls of lndustrlal Experiments (4) 
Planning of experiments; completely randomized, randomized block, Latin squares and incom­
plete block designs; factorial experiments, confounding, blocking, fractional factorial experi­
ments, surface fitting designs. Designed for students in the Graduate Certificate Program in 
Statistical Methods. 

STA 505 Speclal Topics (2 or 4) 
Study of some topics in statistics. May be taken more than once. 

STA 525 Multlvarlate Statlstlcal Methods (4) 
Samples from multivariate normal distribution, tests of hypotheses on means, multivariate 
analysis of variance, multiple comparisons, independence of sets of variates, cononical cor­
relations, principal components, factor analysis. (Offered in alternate years.) 

STA 526 Nonparametric Methods (4) 
Rank tests for location and scale, power of competing tests, confidence intervals, nonpara­
metric analysis of variance methods. (Offered in alternate years.) 

STA 527 Linear Statlstlcal Models (4) 
General linear model, multivariate normal, regression and design models, variance compo­
nents. (Offered in alternate years.) 

STA 528 Statlstlcal Methods In Rellablllty and Life Data (4) 
Failure models, estimation procedures for exponential, weibull, gamma and lognormal distri­
butions, hypothesis testing, sample size determination, accelerated life testing. (Offered in 
alternate years.) 





60/Music (Arts and Sciences) 

credits. There is also a 4-credit elective. 
Core (16 credits) 

MUS 510 Introduction to Music Bibliography (2) 
MUS 521-522 Seminar in Music Literature (8) 
MUT 530 Graduate Seminar in Theory and Analysis (4) 
MUS 600 Graduate Seminar (2) 

Major Concentration (16 credits) 
Concentrations are offered in the following areas: 
Piano Performance Orff Pedagogy 
Piano Pedagogy Music Education 
Instrumental or Choral Conducting Jazz Performance 
Composition Vocal Performance 
Early Music Instrumental Performance 
Other concentrations may be devised with the aid of a departmental adviser. 
The requirements for each concentration are stated in the music department 

graduate handbook. Please consult that document for further information. 
Elective (4 credits) 
The purpose of this elective is to allow the student, upon approval of the adviser, to 

strengthen a particular area within the major concentration (such as Orff pedagogy 
or applied music); or to improve in some other area (such as orchestration or 
conducting); or to explore areas outside of music (such as literature or art history). 
Any 300- or 400-level course may be used in this manner. However, the adviser's 
approval is required, no matter what the level or area. The student should not take 
an elective before the first 12-credit review. 

Degree Study Plan 
Before the 12-credit review every student must submit a program of study that

has been approved by the graduate adviser. This study plan will specify a cohesive
plan following one of the department's approved study plans or one of the individ­
ualized programs worked out with the adviser.

Students who transfer from continuing certification or change their degree
program should submit a study plan with the application for degree program
transfer. 

The degree will be awarded only when all parts of the study plan have been
completed. Changes in the program require recommendation of the adviser and the
approval of the departmental graduate committee.

Thesis or Recltal 
Students offering a thesis or recital to culminate their programs should 

secure approval before the beginning of the semester in which the thesis work or 
recital will take place. The graduate committee will act on requests for such approval 
upon recommendation of the graduate adviser. 

No student may embark upon ariy culminating activity until after the 24-credit 
review. 

Comprehensive Examination 
During the student's last semester (generally after any recital has been com­

pleted) the department will give the candidate an oral comprehensive examination. 
Questions will include topics in history, theory, and the candidate's concentration. 
Any student who does not pass this examination may be offered the examination 
again one semester later, upon the approval of the student's adviser. 

Course Offerings 
Individual lessons on a particular instrument or in voice. May be repeated for 

up to IO credits. 
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AP PLIED MUSIC 

MUA500 Voice (2 or 4) 

MUA 501 Plano (2 or 4) 

MUA 502 Organ (2 or 4) 

MUA503 Harpsichord (2 or 4) 

MUA504 Vlolln (2 or 4) 

MUA 505 Vlola (2 or 4) 

MUA 506 Violoncello (2 or 4) 

MUA507 String Bass (2 or 4) 

MUA508 Flute (2 or 4) 

MUA 509 Oboe (2 or 4) 

MUA 510 Clarinet (2 or 4) 

MUA 511 Bassoon (2 or 4) 

MUA 512 French Hom (2 or 4) 

MUA 513 Trumpet (2 or 4) 

MUA 514 Trombone (2 or 4) 

MUA 515 Tuba (2 or 4) 

MUA 516 Timpani (2 or 4) 

MUA517 Percussion (2 or 4) 

MUA 518 Harp (2 or 4) 

MUA 519 Guitar (Classical) (2 or 4) 

MUA 520 Renaissance Winds (2 or 4) 

MUA 521 Vlola da Gamba (2 or 4) 

MUA 522 Lute (2 or 4) 

MUA 523 Recorder (2 or 4) 

MUA 524 Saxophone (2 or 4) 

MUA 530 Plano (Jazz) (2 or 4) 

MUA 531 Guitar ( Jazz) (2 or 4) 

MUA 532 Trumpet (Jazz) (2 or 4) 

MUA 533 Saxophone (Jazz) (2 or 4) 

MUA 534 Percussion (Jazz) (2 or 4) 

MUA 535 Double Bass (Jazz) (2 or 4) 

MUA 573 Plano Tuning and Technology (2) 
A study of the design and construction of the modern piano. Practical experience in tuning and 
regulating. 

MUSIC ENSEMBLES 

MUE 502 Ensemble Performance (1 or 2) 
Participation in any university performing ensemble plus at least one of the following activities 
or duties: a musicological study of the work performed, section leader, section rehearsal assis­
tant, assistant conductor, ensemble manager. May be repeated for up to 10 credits. 

MUA 601 Master's Recital (2 or 4) 
A concert or recital demonstrating the candidate's creative and artistic strengths. Credit will be 
awarded only upon approval of a specially appointed jury committee. 

MUE 504 Chamber Music Performance (2) 
Preparation for public concert under the supervision of a chamber music coach. May be re­
peated for up to 8 credits. 

MUE 505 Accompaniment Practicum (1 or 2) 
Experience in piano accompaniment of vocal and instrumental solo and/or ensembles. May be 
repeated once for credit. 
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MUSIC THEORY 

MUT 530 Graduate Seminar In Theory and Analysis (4)
A comprehensive review of advanced harmony and a survey of analytical techniques with their applications to styles and forms. 

MUT 540 Composition (2 to 8) 
Private and group lessons in composition and composition laboratory: technique and individual 
style are emphasized. May be repeated for up to 10 credits. 

MUSIC HISTORY, LITERATURE, AND APPRECIATION
MUSIC EDUCATION 

MUS 510 Introduction to Music Bibliography (2) 
Introduction to basic research methods and music reference materials. Designed as an intro­
duction to graduate work and should be among the first courses taken by the music graduate 
student. 

MUS 521 Seminar In Music literature, Medieval to 1750 (4) 
An intensive study of music literature and organology up to 1750. Emphasis will be given to a 
broad base of varied repertory in vocal and instrumental works. S�udents will perform exten­
sive research in literature of a particular performing medium. 

MUS 522 Seminar In Music Literature from 1750 to Present (4) 
An intensive study of music literature and organology from 1750 through contemporary 
works. Emphasis will be given to a broad base of varied repertory in vocal and instrumental 
works. The student will perform extensive research in literature of a particular performing 
medium. 

MUS 523 History of the Musical Theatre (4) 
Survey and analysis of styles and technical aspects of Broadway and musical theatre. 

MUS 547 Seminar In the History of Jazz (2) 
A seminar researching the development of jazz, including significant periods and trends, 
stylistic analysis, and aesthetic foundations. May be repeated once for credit with the approval 
of graduate adviser. 

MUS 550 Repertory and Pedagogy of Jazz and Rock (2) 
Rock instrumental, vocal, and ensemble instructional methods including arranging and com­
posing for school rock groups, organization and administration of rock ensembles, and cur­
ricular development. The course is designed to develop skills in teaching secondary school 
students. Usually offered in summer sessions only. 

MUS 565 Advanced Studies In Performance Practice (2 to 6) 
Study of music literature of specific periods and of established performance characteristics 
unique to a musical period and/or a specific instrument. Detailed analysis of melodic material, 
harmonic implications, formal structure, rhythmic drive, and textural balance. Usually offered 
in summer session only. May be repeated for a total of 6 credits. 

MUS 570 Independent Study In Jazz (2 to 6) 
Individual study in jazz composition, arranging, performance practice, and rehearsal tech­
niques. May be repeated for a total of 6 credits. 

MUS 580 Advanced Choral Interpretation and Conducting Techniques (1 to 4) 
Techniques and problems of correctly interpreting and conducting choral literature through 
style analysis, performance practices, choral tradition, and vocal production. Usually offered in 
summer session only. May be repeated for credit. 

MUS 581 Advanced Instrumental Interpretation and Conducting 
Techniques (1 to 4) 

Techniques and problems of correctly interpreting and conducting major orchestral works 
through style analysis, performance practices, and various instrumentations, including works 
for a wide range of ensemble combinations. Usually offered in summer session only. 
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MUS 582 Orff Schulwerk (1 lo 4) 
A progressive pedagogical system of elementary music education based on the principles of 
Carl Orff. May be repeated for a total of 12 credits. 

MUS 583 Orff Schulwerk Ensemble Development (1 to 4) 
Techniques of teaching performance on instruments used in the Orff Schulwerk pedagogy. 

MUS 590 

MUS 591 

Muslcologlcal Research (1 to 8) 

Ethnomuslcologlcal Research (1 to 8) 

MUS 593 Music Pedagogy (4) 
Principles of music teaching and learning for the studio teacher. Includes observation and 
supervised teaching. May be repeated for a total of 8 credits. 

MUS 594 Philosophical and Pedagogical Foundations of Music Education (4) 
The study of music in American society and the goals and objectives in the pu_blic schools. 
Includes research in current learning theory used to develop contemporary music pedagogy. 

MUS 595 Innovations In Music Education (1 to 4) 
Innovative patterns of music instruction. Materials, methods, and currimla appropriate to 
changing philosophies of music education and current rese�rch on learm�g and teaching. 
Emphasis on structuring learning encounters. Usually offered m summer sess10n only. May be 
repeated for credit. 

MUS 596 Supervision In Music Education (4) 
Seminar in the techniques of music teacher evaluation, administrative practices, curriculum 
building, and test and measurements. 

MUS 599 Independent Study (2 to 12) 
A program of independent study under the guidance of a faculty adviser. The study plan _issubject to final approval by the department graduate committee. May be repeated for credit. 

MUS 600 Graduate Seminar (2) 
Special seminars in music performance, literature, and education. An in-depth study of current 
topics and issues. 

MUS 620 Conducting Apprenticeship (2 to 6) 
An individual program under the supervision and in association with one of the major ensem­
ble conductors of the music department. 
Prerequisite: Departmental graduate committee approval. 

MUS 640 Plano Master Class (1, 2, or 4) 
An intensive study of piano literature for stylistic characteristics and technical problems. May 
be repeated for a total of 8 credits. 
Prerequisite: Audition and permission of instructor. 

MUS 680 Directed Research in Music Education (2 to 12) 
Independent or group research in music education methods, measurement, and curriculum. 
Prerequisite: Approval of an adviser and the department graduate committee. 

MUS 682 Orff Pedagogy Master Class (4) 
Master class in instructive systems based on the Orff Schulwerk pedagogy. 
Prerequisite: Completion of Level IV of the Orff Schulwerk as prescribed by AOSA. 

MUS 686 Apprentice College Teaching (1 to 4) 
Supervised teaching in college courses together with participation in developing and exploring 
objectives and materials. 

MUS 690 Master's Thesis (2 to 6) 
A project of creative research or teaching approved by the candidate's adviser and the depart-
mental graduate committee. 
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and a completed thesis deemed acceptable by the candidate's research committee andapproved by the Graduate School will be required of all doctoral candidates. In allcases a minimum of three full-time equivalent semesters (at least 12 credits per
semester) in residence at Oakland will be required. Students have a seven-year time limit to complete all requirements for the Ph.D.

Graduation-Students expecting to graduate in a given semester must file anapplication for degree card at the Office of the Registrar and pay the graduation
service fee . Failure to do so on time will preclude graduation in that semester.

THE MASTER OF SCIENCE IN PHYSICS
The program leading to the degree of Master of Science in physics consists of courses, research, seminar participation, and a final research report or critical essay.A formal thesis is not required. Students receiving the degree will be prepared towork toward the Doctor of Philosophy in physics, to teach at the junior college level,or to work in industry. 
The average candidate entering in the fall semester will usually require twoacademic years to complete the degree. A very well-prepared candidate should com­plete the required courses and research credits in three semesters. Each student's program will be adjusted to his/her interests and background.

Admission 
An applicant for admission to the M.S. program should have a bachelor's degreefrom an accredited institution or proof of equivalent achievement . The Graduate Record Examination may be accepted in lieu of a formal degree. The applicant's back­ground should be strong in physics and mathematics .

Requirement for the Degree 
The basic degree requirement is successful completion of 36 credits of graduate courses distributed as follows: 4 credits of PHY 673 (Quantum Mechanics); 1credit of PHY 600 (Seminar); 23 credits of additional 400-, 500-, or 600-level courses approved by the department; 8 credits of research, including a final written report orcritical essay. 

RESEARCH FIELDS AND FACILITIES
The Department of Physics faculty is currently involved in research in a num­ber of areas. The biophysics laboratory has been studying electrically mediatedgrowth mechanisms in living systems and protein aggregation in lenses by means of laser light scattering as well as the biomedical topics of magnetocardiography, thefluid dynamics of cerebrospinal fluids and intercranial hemodynamics, radiationprotection and dosimetry in diagnostic radiology, and image reconstruction in

�omputt:'rized tomography. The experimental nuclear physics group has been study­mg environmental radiation, particle scattering, gamma ray spectroscopy, andnuclear instrumentation development. The solid state and molecular physics grouphas been studying electronic and magnetic properties of metals and gyromagneticproperties of solids and gases as well as the mechanical properties of shale. The 
theoretical group has been concerned with nuclear structure studies, investigationof hyperfine interactions, isomer shifts in ordinary and muonic atoms, and generalrelativity and cosmology. A computer group has been developing computer graphics programs for solving physics problems . The planetary physics group is studying theMartian atmosphere. 
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Research facilities include a 2-megawatt-pulsed CO2 laser, a megawatt-pulsed 
tunable dye laser, a 4-watt Argon-ion laser, probably the world's largest standard air 

ionization chamber, a superconducting (SQUID) magnetometer, a 450-kv Cock­
croft-Walton nuclear particle accelerator, a 1,024-channel pulse-height analyzer, a 
time-of-flight analyzer and associated fast-pulse electronics, a visible and ultraviolet 

grating monocromator, a transient pulse analyzer, a high-field 9-inch Varian mag­
net, liquid helium cryostats, ultrasonic gear covering the freque�cy r�nge from !00
kHz to 10GHz, and the Kettering Magnetics Laboratory (unique m the United 
States), which provides a nonmagnetic environment. A number of telescopes with 
apertures of up to 10 inches and some research capability are housed in a separate 

observatory. In addition, an environmental radiation labor�tory is operated. Our 

planetary physics program is supported by our government film repository for all of 
the Viking Orbiter images of Mars, as well as a low pressure, low temperatu_r�'. CC?z
chamber which simulates the Martian atmosphere. Among research fac1hties m 
neighboring hospitals available to medical physics students ar� an exce_llent n��l�ar 

medicine laboratory, radiology and computerized tomographic scannmg fanhties, 
advanced modalities cancer therapy laboratory including radiotherapy and hyper­
thermia, diagnostic ultrasonic equipment, a superb laser surgery laboratory, and 
several major hospital medical libraries .  Supporting facilities include an electronics 

shop and instrument shop staffed by experienced instrument maker�. _Computer 

facilities include a Honeywell DPS-2 time-sharing computer, a Nova II mm1computer, 
two Tektronix 4051 graphics computers, and two Apple-2 microcomputers . 

Course Offerings 
Selected 400-level courses may carry graduate credit . 

PHY 417 Advanced Laboratory (2) 

Methods of experimental physics. Experiments and projects in all areas of classical and modern 

physics, with emphasis on research techniques and detailed analysis of experimental data. 
Prerequisite: PHY 317, 318, 341, and 347. 
PHY 418 Modern Optics Laboratory (2) 

Laboratory studies employing modern, sophisticated laser, spectrometer, and photon-counting 
techniques and equipment including atomic absorptio_n s�ctrosco�y, intensity �uctuation 

spectroscopy, atomic and molecular fluorescence, and Bnlloum scattermg. Offered wmter only. 
Prerequisite: PHY 371, and PHY 158 or 159. 
PHY 421 Thermodynamics (4) 
The zeroth, first, and second laws of thermodynamics with applications to pure substances .  
Introduction to the kinetic theory of gases and t o  statistical mechanics. Offered fall only. 
Prerequisite: PHY 361 and APM 257. 
PHY 470 Relatlvlty (4) 
Special relativity in mechanics and electromagnetism. Introduction to general relativity and 
gravitation . Offered winter only. 
Prerequisite: PHY 361, or 371, or 381. 
PHY 472 Quantum Mechanics I (4) 

Principles of nonrelativistic quantum mechanics, Schrodinger wave equati�n, expectation 

values of energy, position, momentum and angular-momentum operators, spm, perturbation 
theory, identical particles. With applications to atomic systems . Offered fall only. 
Prerequisite: PHY 351,361,371, and APM 257. 
PHY 482 Electricity and Magnetism II (4) 

Multipole fields, solutions of Laplace and Poisson equations, ele�tromagnetic wav;s in in�ula­
tors and conductors, radiation, and derivation of the laws of optics from Maxwells equations .  
Prerequisite: PHY 381, APM 257, and MTH 256. 

GRADUATE COURSES 

PHY 504 Advanced Astrophysics I (4) 

Observational properties of stars, galactic structure, stellar dynamics. 
Prerequisite: PHY 305,361,472, and 482. 
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for admission the following September, which is the only time new students are
admitted. The number of students admitted to this program is limited.

Requirements for the Degree 
In the first year of the two-year program, students take two courses each se­

mester. These courses a�e generally offered in the late afternoon. The second year
the �t

_
udent must have time for the practicums, which require half time during the

traditional work week. Nine courses (36 credits) are required. All students must take
PSY 692. In addition, the curriculum must include PSY 620,621,622,623,624 and
625. Students in the program have the option of completing a research project
(PSY 690) or of taking an elective course, such as PSY 626. Students who plan to go
on for a Ph.D. are urged to complete the research project.

. 
Practicum placements must be arranged and approved by the faculty. Ordi­

nanly, one semester (20 hours per week) is devoted to diagnostic workups and the
second semester to therapy under intensive supervision. 

A student is subject to dismissal from the program for any of the following
reasons: 
1. Two grades below 3.0.
2. Overall GP A below 3.0.
3. One grade below 2.5.
4. Less than 3.0 in each of the testing courses (PSY 620 and 621).
5. Failure to complete satisfactorily either practicum.
6. Failure to satisfy accepted professional standards.

Course Offerings 

PSY 510 Developmental Psychology (4) 
Description and evaluation of principles and theories of development from birth to maturity.
Maturational processes, learning, and emotional disturbances are considered. 
Prerequisite: Permission of instructor or acceptance into the M.A.T. program. 
PSY 512 Tests and Measurements (4) 
Th�ories of measurement and evaluation. Construction and examination of tests of ability,
achievement, interests, and special aptitudes. Objective tests of personality. 
Prerequisite: Permission of instructor or acceptance into the M.A.T. program. 
PSY 513 Psychopathology of Childhood (4) 
A survey of the psychopathology of children and adolescents emphasizing dynamic and 
cognitive-perceptual-motor variables. 
Prerequisit�: PSY 510 or 512 or acce�tance into the M.A.T. program in special education, or 
acceptance mto the graduate program m psychology, or undergraduate major in psychology, or 
perm1ss10n of mstructor. 

PSY 520 Advanced Psychopathology (4) 
Theories of psychopathology, research literature, and in-depth review of approaches to classi­
fication and definition of deviant behavior in adults and children. 
Prerequisite: PSY 220 and 320. 

PSY 540 Behavior Theory and Learning (4) 
Conditioning, reinforcement, punishment, drives, and transfer of training are studied in rela­
tion to such complex human processes as education, psychotherapy, and the development of
motives. 
Prerequisite: Permission of instructor or acceptance into the graduate program. 
PSY 541 Advanced General Psychology (4) 
A survey of the current frontiers of knowledge and new methodology in the whole range of
psychology. Intended for senior majors and graduate students. Normally offered in fall
semester. 
Prerequisite: Permission of instructor. 

PSY 551 Advanced Statistics (4) 
Following a review of descriptive and simple inferential statistics, major emphasis will be on
analysis of variance procedures. 
Prerequisite: An undergraduate course in statistics. 

PSY 552 Sensation and Perception (4) 
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Approaches to the basic sensory systems and perceptual processes. 
Prerequisite: Permission of instructor. 

PSY 553 Cognitive Psychology (4) 
Information processing, selective attention, short- and long-term memory models, theories of 
forgetting, verbal learning, and psycholinguistics. 
Prerequisite: Permission of instructor. 

PSY 570 Soclal and Personality Development (4) 
Theory, research, and applied activity focusing on familial and extra-familial socialization, 
parent-child relations, peer influences, and impact of social change on personality. Field 
experiences. 
Prerequisite: Permission of instructor. 

PSY 571 Perceptual and Cognitive Development (4) 
Developmental nature of perception, learning, reasoning, concept formation, cognitive style, 
problem-solving, and language. Field experiences. 
Prerequisite: Permission of instructor. 

PSY 572 Psychology of Adolescence and Aging (4) 
Examination of significant structural, functional, and behavioral changes during adolescence 
and old age. This material will be integrated with field experiences in relevant settings. 
Prerequisite: Permission of instructor. 

PSY 575 Theories of Development (4) 

Issues and theories of the developmental process from birth to old age. Approaches of such 
theorists as Lewin, Freud, Piaget, Erikson, and leading exponents of social-learning theory 
examined. 
Prerequisite: Permission of instructor. 

PSY 576 Socialization in the Family (4) 

Examination of critical areas of research and theory of the socialization process. Areas of focus: 
attachment and separation, conscience development, sex-role identity, ego-identity, role of 
principal agents, e.g., family, peers, schools. etc. 
Prerequisite: PSY 271, Child Development. 

PSY 578 Work with the Elderly (4) 
Field work in community agencies and institutions combined with lectures and readings on 
psychosocial services for the elderly. 
Prerequisite: PSY 331 or 674 or their equivalent with consent of instructor. 

PSY 590, 591, 592, 593, 594, 595 Seminar (4 each) 
Seminars offered occasionally by faculty to explore special topics not listed among regular of­
ferings, either on own initiative or request of a group of students. 
Prerequisite: Permission of instructor. 

PSY 596 Seminar (1, 2, 3, or 4) 
Offered occasionally by faculty wishing to explore special topics not listed among regular 
offerings, either on own initiative or at the request of a group of students. 
Prerequisite: Permission of instructor. 

PSY 597, 598 Apprentice College Teaching (4 each) 
Supervised participation in teaching undergraduate psychology courses. Discussion of teach­
ing objectives and methods. Only one course may be offered to fulfill departmental require­
ments. 
Prerequisite: Permission of instructor. 

PSY 620 Individual Testing (4) 
Theory of intelligence testing. Administration and interpretation of Stanford-Binet and 
Wechsler tests. 
Prerequisite: Admission to graduate program in clinical psychology. 

PSY 621 Projective Tests (4) 
Theory, demonstration, and practical training in the use of projective techniques with empha­
sis on Rorschach and the Thematic Apperception Test. 
Prerequisite: Admission to graduate program in clinical psychology. 

PSY 622 Cllnical Intervention (4) 
Presentation and discussion of various approaches of clinical intervention, with emphasis on 
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3. Social Aspects of Health and Welfare
4. Social Anthropology

In consultation with a faculty adviser 12 credits of course work will be selected in the
chosen concentration from the courses listed below: 

Concentration in Law and Criminal Justice: SOC 522; 525; 527; and 537.
Concentration in Sociology of Community Institutions: SOC 543; 544; 545;

and 560. 
Concentration in Aspects of Health and Welfare: SOC 514; 515; 528; and 565.
Concentration in Social Anthropology: AN 501; 510, 530; and 540. 

All candidates are required to complete SOC/ AN 600: Thesis. The final product is to
be a professional paper of journal length. Each student is free to choose one elective
course from any of the graduate offerings in sociology. Appropriate graduate
courses in other departments may be taken as an elective only with prior approval of
the departmental chairperson or the director of the graduate program.

Typical Program of Full-Time Study 
Fall 

SOC/AN 500 Theories of Society and Culture 
SOC 501 Survey and Interview Techniques 
A course in the field of concentration 

Winter 

Fall 

SOC 502 Specialized Field Techniques 
SOC 503 Computer Packages 
A course in the field of concentration 

A course in the field of concentration 
An elective 
SOC/ AN 600 Thesis 

Course Offerings 
SOC 500 Theories of Society and Culture (4) 

4 
4 
4 

4 
4 
4 

4 
4 
4 

36 

Acquaints students with the major theoretical foundations of modern sociology. Same as AN 
500. 

SOC 501 Survey and Interview Techniques (4) 
Acquaints students with field interview techniques, questionnaire design, scaling and index 
construction, experimental and quasi-experimental designs, plus program evaluation research 
techniques. 

SOC 502 Specialized Field Techniques of Social Research (4) 
Trains students in the following areas: research information storage and retrieval, field re­
search instrumentation (photography, cinematography, video and audio recording, field com­
puters), use of archives and data banks, plus participant observation, ethnomethodology and 
semantic analysis. Same as AN 502. 

SOC 503 Computer Packages In Soclal Science (4) 
Trains students in report writing with computers (text analysis and formatting), various 
statistical computer packages (SPSS, BMD, Interactive Packages), and computer simulation. 

SOC 514 Social Context of Social Work (4) 
A study of the social work profession and the social context of welfare policies; the relation­
ships between social structure and the development of social work practice, and public and 
private welfare organizations. 

SOC 515 Sociology of Poverty and Social Welfare (4) 
Survey of the development of social welfare programs in the U .5. Procedures developed to deal 
with problems of poverty, such as case work, community organization, and agency program­
ming; analysis and evaluation of current policy debates on welfare programs. 

SOC 522 Sociology of Law (4) 
An investigation of law and legal institutions from a comparative perspective, including the
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uses of law, the development of legal institutions, the role and organization of legal profes­
sionals, social influences on law, and the capacity of law to affect social behavior. 

SOC 525 Corrective and Rehabllltatlve Institutions (4) 
Correctional institutions according to levels of security, and levels and types of resocialization 
pressures; problems of interaction within the institution are analyzed; development of inmate 
subcultures; dynamics of crisis; and equilibrium. 

SOC 527 Pollce and Society (4) 
A study of police techniques and problems, of deviant citizen-police relations, and of social 
control in a field where power is high and visibility is relatively low. 

SOC 528 Sociology of Medical Practice (4) 
The structure of the medical profession from the general practitioner who made home calls, to 
group and hospital-centered practice; the study of medical training, medical practice, and 
related professions. 

SOC 530 Sociology of Youth (4) 
A cross-cultural analysis of the emerging youth culture in industrial societies; the economic, 
social, and political consequences. 

SOC 537 Sociology of the Courts (4) 
The roles of judges, court officers, jury, and attorneys are described and analyzed in the 
context of their professional matrix. 

SOC 541 Social Change (4) 
The prediction and explanation of social change; change mechanisms such as crowds, publics, 
mass or social movements, and revolutions; and implications for social action. 

SOC 543 Communities (4) 
Community is examined in both empirical and theoretical contexts, with emphasis on contem­
porary experiments, recent political and social interpretations of community development, and 
changing patterns of communal interaction. 

SOC 544 Neighborhood (4) 
Social patterns of neighborhood life and the individual; the basis of ecological and cultural 
differentiation in central city, suburbia, and rural fringe areas. Investigation methods include 
observation and theoretical and applied aspects of research. 

SOC 545 Urban Sociology (4) 
The social structure, culture, and ecology of early and contemporary urban communities; 
institutional responses to the problem of modern urban life. 

SOC 560 Political Sociology (4) 
Sociological factors which influence distribution of power within a society: political com­
munication; maintenance of consensus; the revolution process; the structure of political 
parties; and the emergence of new states. 

SOC 565 Sociology of Aging (4) 
The most significant recent sociological perspectives on aging: theories of aging and modern­
ization; societal disengagement; age stratification; and comparative status of the aged in 
developing and industrial societies. 

SOC 580 Independent Study and Research (2 or 4) 
Directed independent reading and research. 

SOC 590 Seminar In Applied Sociology (4) 
Content changes yearly. Focuses on the application of research and intervention technique 
to a contemporary problem. Same as AN 590 

SOC 600 Thesis (4) 
Preparation of a professional paper of journal length based on original research and involving 
the gathering and analysis of data. Same as AN 600 
Prerequisite: Admission to M.A. in sociology program and permission of instructor. 

ANTHROPOLOGY 

AN 500 Theories of Society and Culture (4) 
Same as SOC 500 

AN 501 Soclal Anthropology (4) 
Examines social structure and social organization in anthropological perspective. Entails the 
study of economic, political, religious, and kinship systems in the social life of man. 
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THE MASTER OF BUSINESS ADMINISTRATION 
A program leading to the Master of Business Administration (M.B.A.) is of­

fered by the School of Economics and Management. It is designed to educate 
students for managerial roles in either the private, public, or not-for-profit sectors 
of the economy. While learning to integrate areas of accounting, economics, behavior­
al science, and quantitative methods with functional aspects of managerial and 
business problems, students also are prepared for entry-level jobs. 

Program Philosophy 
The M.B.A. program is designed for undergraduate majors from any discipline, 

including business or management. It is preferred that students with an under­
graduate degree in business or one of the functional areas of management have two 
years of work experience before entering the M.B.A. program. A typical entering 
class may consist of undergraduate majors from engineering, the natural and social 
sciences, mathematics, the humanities, business, health care, education, and other 
disciplines. 

The program is based on the belief that an education in management should: 
1. Prepare students for careers involving problem identification, problem solving,

decision making, and leadership in any type of organization.
2. Emphasize the determination of goals and the effective utilization of scarce

resources to achieve these goals.
3. Help students to understand their physical and social environments.
4. Stress understanding of human behavior and the organizational setting, for

much of management relates to people-understanding them, communicating
with them, working with them, and leading them.

BOARD OF VISITORS 
Recognizing the need for a direct link between the industrial community and 

the School of Economics and Management, the school established a Board of 
Visitors in the fall of 1979. The board is comprised of outstanding corporate and 
professional leaders from the greater Detroit metropolitan area. Board members 
have been assisting the faculty of the school on several projects and providing 
consultation on goals and objectives, curricula designs, and research programs. 

The members of the board are: 
Mr. F. James McDonald, President, General Motors Corporation (Chairman, Board of Visitors) 
Mr. James A. Aliber, Chairman of the Board, First Federal Michigan Corporation 
Mr. Edward E. Barker, Jr., Former Chairman and Chief Executive Officer, Pontiac State Bank 
Mr. William E. Giles, Former Editor and Vice President, The Detroit News 
Mr. William R. James, Vice President, Capital Cities Communications 
Mr. Paul L. John, Vice Chairman and Chief Executive Officer, Campbell-Ewald Company 
Mr. Kenneth E. Myers, President, William Beaumont Hospital Corporation 
Mr. Harold A. Poling, Executive Vice President, Ford North American Automotive Operations, 

Ford Motor Company 
Mr. Robert H. Robinson, Office Managing Partner, Arthur Young & Company 
Mr. Thatcher Root, President and Chief Operating Officer, Manley, Bennett, McDonald &

Company 
Mr. Alan E. Schwartz, Senior Partner, Honigman, Miller, Schwartz and Cohn 

Admission 
Admission to the M.B.A. program is selective and depends on several ele­

ments, including scholarship and an ability to communicate effectively. The 
criteria used in making decisions on admission to the M.B.A. program are: 

1. A bachelor's degree or equivalent from an institution of recognized standing
is required, except for Oakland University stud en ts admitted to the" Accele­
rated Program."
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2. The applicant's undergraduate grade point average.
3. The applicant's total score, verbal score, and quantitative score on the

Graduate Management Admissions Test (GMAT).
4. A college course in economics or comparable business experience.
5. An aptitude for mathematics as demonstrated by college course work in

mathematics or the quantitative score on the GMAT.
Applicants must also meet the general admission requirements for graduate

study at Oakland University. Applications are considered by the Graduate Ad­
mission Committee of the School of Economics and Management. In making 
admission decisions, the admission committee assesses the potential of applicants 
for success in the M.B.A. program by examining their undergraduate records, their 
GMAT scores, their responses to questions on the supplementary application, and 
their work experience. Letters of recommendation also may be required by the 
Graduate Admission Committee. 

Graduate Management Admission Test {GMAT) 
All applicants for admission must submit scores for the GMAT. This test is 

administered throughout the world by the Educational Testing Service four times a 
year, usually in October, January, March, and June. No other test may be substituted. 
For more information write GMAT, Educational Testing Service, Box 966-R, Prince­
ton, New Jersey 08541, or call (609) 771-7330. The GMAT is an important part of 
the admission process and either careful study of a GMA T review manual or the 
completion of a review class is strongly recommended. Applicants with GMAT test 
scores older than five years will be required to retake the GMAT. 

Part-Time Status 
All students, but especially those intending to enroll as part-time students, 

should be aware of the high demands placed upon them by graduate work in the 
Oakland University M.B.A. program. Prospective students should carefully con­
sider the effect of coordinating graduate study with commitments to work, family, 
and other activities. The "part-time" label should not mislead students about the 
workload or the commitment required for successful completion of the M.B.A. 
program. 

Length of Program 
The program varies from 36 to 57 credits, depending on the student's prior 

preparation. The core of the program consists of 36 credits of required courses and 
electives that must be completed by all candidates. 

Students may begin the M.B.A. program in the fall, winter, or spring terms 
depending upon their background. Full-time students normally take 12 credits (four 
courses) during the day in the fall and winter semesters and two courses in a spring 
or summer session. The full-time student can finish the complete 57-credit program 
in two calendar years (24 months). Students with sufficient background in business 
courses may be able to complete the minimum 36 credit M.B.A. program in one year 
(12 months) of full-time study. 

Part-time students must take six credits (two courses) each semester and three 
credits (one course) each spring and summer session. The part-time student should 
finish the complete 57-credit program in three and one-third calendar years (40 
months) in a lock-step, year-around program. Both the day and evening programs 
are highly structured and a student entering these programs without any back­
ground in business will take the courses with the same set of students through the 
precore and core parts of the program. 

Because of the sequential, integrative nature of the program, students must 
obtain special permission to take M.B.A. courses in a pattern other than the 
prescribed schedule for their entering class or as listed in their plan-of-work. In 
keeping with university regulations, all credits used to meet requirements of the 
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dents may pursue advanced work in accounting, economics, finance, human resource 
management, marketing, management information systems, quantitative methods, 
or international management. 

A Typical Full-Time Program For Nonbusiness Majors 
The following program is the standard structured program for the M.B.A. 

student that must take the complete 57 credit program on a full-time basis during 
the day. 

First Term (sp/su) 

FIRST YEAR: 

QMM 501 Quantitative 
Methods 

MIS 502 Computer 
Methods 

SECOND YEAR:* 

ECN 522 Macroeconomics 

Second Term (fall) 

ACC 5ll Financial 
Accounting 

ECN 520 Microeconomic 
Decision 
Analysis 

QMM 510 Statistical 
Analysis 

ORG 530 Organizational 
Behavior 

FIN 533 

MKT 560 
MIS 524 

Elective 

Managerial 
Finance 
Marketing 
Management 
Information 
Systems 

Third Term (winter) 

MGT 550 Legal 
Environment 

ACC 512 Managerial 
Accounting 

QMM 521 Operations 
Management 

ORG 531 Human 
Resources 
Management 

MGT 535 Policy 

Elective 
Elective 

Elective 

*If a full-time student wishes to advance the program completion it is possible to take more 
electives in the spring and summer terms of the second year. 

A Typical Full-Time Program for Business Majors 
The following program is a standard program for the M.B.A. student with an 

undergraduate business major and the appropriate background to take the mini­
mum 36 credit program. 

First Term (fall) Second Term (winter) Third Term (sp/su) 

FIRST YEAR: 

FIN 533 Managerial ACC 512 Managerial ECN 522 Macroeconomics 
Finance Accounting or M.B.A. elective 

or FIN elective or ACC elective 
MKT 560 Marketing QMM 521 Operations MGT 535 Policy 

or MKT elective Management 
MIS 503 Computer or M.B.A. elective 

Orientation 
MIS 524 Management ORG 531 Human Elective 

Information Resources 
System Management 

or M.B.A. elective or M.B.A. elective 
Elective Elective Elective 

A Typical Part-Time Program for Nonbusiness Majors 
The following program is the standard structured program for the M.B.A. 

student that must take the complete 57 credit program on a part-time basis in the 
evening, generally from 6:30 to 9:20 p.m. two nights a week: 
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First Term (sp/su) 

FIRST '!EAR: 

QMM 501 Quantitative 
Methods 

MIS 502 Computer 
Methods 

SECOND YEAR: 

MGT 550 Legal 
Environment 

ECN 522 Macroeconomics 

THIRD YEAR: 

ORG 531 Human 
Resources 
Management 

MKT 560 Marketing 

FOURTH YEAR: 

Elective 

Second Term (fall) 

QMM 510 Statistical 
Analysis 

ACC 5ll Financial 
Accounting 

ACC 512 Managerial 
Accounting 

QMM 521 Operations 
Management 

MGT 535 Policy 

Elective 

Third Term (winter) 

ECN 520 Microeconomic 
Decision 
Analysis 

ORG 530 Organizational 
Behavior 

FIN 533 

MIS 524 

Elective 

Elective 

Managerial 
Finance 
Management 
Information 
Systems 

Typical Part-Time Program for Business Majors 
The following program is a standard program for the M.B.A. student with an 

undergraduate business major and the appropriate background to take the mini­
mum 36 credit program. 

First Term (fall) 

FIRST YEAR: 

ACC 512 Managerial 
Accounting 

or ACC elective 

QMM 521 Operations 
Management 

or M.B.A. elective 

MIS 503 Computer 
Orientation 

SECOND YEAR: 

Second Term (winter) 

FIN 533 Managerial 
Finance 

or FIN elective 

MIS 524 Management 
Information 
Systems 

or M.B.A. elective 

ECN 522 Macroeconomics MGT 535 Policy 
or M.B.A. elective 

Elective Elective 

Time of Admission 

Third Term (sp/su) 

ORG 531 Human 
Resources 
Management 

or M.B.A. elective 
MKT 560 Marketing 

Elective 

Elective 

or MKT elective 

The full-time program for nonbusiness majors starts in the spring session.

Applicants who wish to enter the full-time program should have their applications

completed by February 28 prior to the spring session of entry. A completed applica­

tion means that the potential M.B.A. student has on file in the graduate admissions

office a completed application for graduate study, an M.B.A. supplementary appli­

cation, transcripts sent directly from all previous colleges and universities, and a

GMAT score. If applicants have a mathematics background through calculus and a

computer programming course, they can start the full-time program in the fall

semester. Applicants with a business degree normally would start the full-time

program in the fall semester and should complete their applications by June 30 prior

to the fall semester in which they plan to enter the M.B.A. program.

The part-time program for nonbusiness majors starts in the fall semester and

spring session. Applicants who wish to enter the part-time program should have
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industry structure, decision making under certainty, and an introduction to decision making 
under uncertainty. 
Prerequisite: QMM 501 and QMM 510. 

ECN 522 Macroeconomic Analysis (3) 
Construction, analysis, and interpretation of models of national and international aggregate 
economic behavior, including policy implications of alternative models, with emphasis on 
current economic events. International economic interrelationships are explored. 
Prerequisite: M.B.A. precore. 

ECN 648 Labor Economics (3) 
Economic analysis of the functioning of labor markets, with emphasis on: investment in 
human capital; the role of education; labor market differentiation by race, sex, and age; 
unemployment; and the geographic and occupational mobility of labor. 
Prerequisite: M.B.A. precore and ECN 522. 

ECN 673 lntematlonal Trade and Finance (3) 
Examination of the theory of international trade, international monetary mechanisms, 
exchange-rate regimes, the balance of payments, and economic interdependence. 
Prerequisite: M.B.A. precore and ECN 522. 

ECN 678 Economic Analysis of Law (3) 
Economic analysis of the basic institutions of legal systems. Emphasis is on laws that are not 
directly intended to regulate the economy, including property, contract, tort, criminal, and 
procedural law. Labor and anti-trust law will be discussed only tangentially. 
Prerequisite: M.B.A. precore. 

ECN 690 Independent Study ln Economics (3) 
Independent individual research on a topic chosen by the student. Written approval must be 
obtained from a faculty member in economics prior to registering for this course. Offered every 
term. 
Prerequisite: M.B.A. precore, ECN 522, and prior approval of instructor. 

FINANCE COURSES 

FIN 533 Managerial Finance (3) 
Introduction to and survey of finance. Development of the tools of financial analysis and 
forecasting, the basics of investment decision making, the fundamentals of valuation theory, 
and the types of long-term financing. 
Prerequisite: M.B.A. precore and ACC 512. 

FIN 617 Flnanclal Theory (3) 
Examines in detail securities market operations, including yields and returns expected by 
investors in various segments of the capital market. Includes an analysis of the relative merits 
of obtaining funds for company growth through stocks, bonds, or retained earnings. 
Prerequisite: M.B.A. precore and FIN 533. 

FIN 618 Portfolio Analysis (3) 
Comprehensive treatment of security analysis and portfolio theory. Includes the scope of 
investment management, organized securities markets, the influence of macropolicy instru­
ments on the money and capital markets, and analytical procedures for appraising securities. 
Prerequisite: M.B.A. precore and FIN 533. 

FIN 620 Money and the Financial System (3) 
Examination of the nature of money and credit, the supply of money and credit through 
commercial banks and other financial intermediaries, and the role of the Federal Reserve 
System in the money supply process and interest rate determination. 
Prerequisite: M.B.A. precore, FIN 533, and ECN 522. 

FIN 627 Multinational Finance and Accounting (3) 
Examination of capital markets, ownership strategies, project evaluation, account consolida­
tion, and auditing across national and currency boundaries. 
Prerequisite: M.B.A. precore, FIN 533, and ECN 522. 

FIN 642 Cases in Managerial Finance (3) 
Analysis of cases in managerial finance applying and expanding principles introduced in 
FIN 533. 
Prerequisite: M.B.A. precore and FIN 533. 

FIN 656 Public Finance (3) 

School of Economics and Management/91 

Analysis of the basis for public spending and taxation including: equity, efficiency, and flexi­
bility of alternative tax revenue bases; expenditure determination; effects on income distri­
bution, growth, and various sectors of the economy; financing the public debt. 
Prerequisite: M.B.A. precore, FIN 533, and ECN 522. 

FIN 690 Independent Study In Finance (3) 
Independent individual research on a topic chosen by the student. Written approval must be 
obtained from a finance faculty member prior to registering for this course. Offered every 
term. 
Prerequisite: M.B.A. precore, FIN 533, and prior approval of instructor. 

MANAGEMENT COURSES (Including Business Polley and Business Law) 

MGT 535 Polley, Strategy, and Goals (3) 
Application of management tools of economics, statistics, organizational behavior, accounting, 
marketing, finance, operations management, and management information systems to the 
analysis of organizational case studies. 
Prerequisite: M.B.A. precore and core. 

MGT 550 Legal Environment of Business (3) 
Examination of the legal framework in which business decisions are made and conflicts 
resolved. Emphasizes the law of contracts, sales, agency, partnership, corporations, antitrust, 
and government regulation. 
Prerequisite: ECN 520. 

MGT 611 Master's Project (6) 
Independent elective project. 
Prerequisite: M.B.A. precore and core. 

MGT 626 Managing the Multinational Enterprise (3) 
Analysis of the scope, structure, and strategies of the multinational enterprise. Includes 
strategic planning, production and distribution logistics, selection of technology, shifting 
targets, transfer prices, political risk forecasting, and control of strategy. 
Prerequisite: M.B.A. precore and ECN 522. 

MGT 630 Legal Environment of Personnel Decisions (3) 
Summarizes major bodies of law which affect personnel-related business decisions. Includes 
the wage and hour law, equal employment opportunity law, occupational health and safety 
law, and employees' personal rights. 
Prerequisite: M.B.A. precore and ORG 531. 

MGT 638 Labor-Management Relations (3) 
Analysis of management-employee relations in modern organizations and public policy in 
labor-management areas. 
Prerequisite: M.B.A. precore and ORG 531. 

MGT 660 Launching and Managing Small Businesses (3) 
Analysis of the role of small businesses in the U.S. economy, the small business administra­
tion, franchise opportunities, consulting as a business, and the launching, financing, and 
managing of a small business. A significant term project is required. 
Prerequisite: M.B.A. precore and core. 

MGT 667 Health Care Organization (3) 
Application of the tools of economic analysis to the health care industry and government 
health policy. Examination of proposed changes in the current system and benefit/cost analysis 
applied to public policy and resource allocation. 
Prerequisite: M.B.A. precore and QMM 521. 

MGT 670 Nonprofit Sector Management (3) 
Managerial principles for, and cases on, the management of nonprofit institutions. Examina­

tion of goal setting, progress evaluation, cost-benefit analysis, program design, and financing. 
Prerequisite: M.B.A. precore and core. 

MGT 690 Independent Study In Management (3) 
Independent individual research on a topic chosen by the student. Written approval must be 
obtained from a management faculty member prior to registering for this course. Offered 

every term. 
Prerequisite: M.B.A. precore and prior approval of instructor. 
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Doctoral Degree Requirements 
The basic requirement for the Ph.D. is completion of a unified program of 

formal cou�se work �nd independent research, directed and approved by the advi­
sory committee. While the courses and examinations for a particular student are 
specified by the advisory committee, all programs are subject to the following 
general regulations. 

Residence: Writing a doctoral thesis requires a full commitment to research. Such 
researc_h cannot effectively be pursued in an environment which places that re­
searc� in a secondary role. Traditionally, doctoral students have been required to be 
full-�1me students for the one or two years of their active thesis research. When 
po_ss1ble, the doctor�! student should arrange such a period of residency. Although 
this represents the ideal, there are alternatives for creating a supportive environ­
ment for docto_ral research. Students must plan their research programs to create 
such a supportive atmosphere. Two alternatives follow: 
1. A two-semester period of residency on campus while the student pursues

doctoral research full-time. 
2. If the student's employer and faculty advisory committee agree that the thesis

researc� wil_l constitut� a major portion of the student's job assignment while 
he/she 1s actively pursuing thesis research, then such an agreement constitutes 
a full co�mitment to r�search. The doctoral advisory committee will periodi­
cally review the student s research progress and determine the effectiveness of 
the work/study agreement. If students and their employer are unable to live up 
to the terms of the agreement, the advisory committee can declare the resi­
dency requirements unfulfilled. 

. The studen� must obtain an agreement from the advisory committee at the
hme _of the thesis proposal to pursue any alternative to a two-semester residency
reqmrement. 

Course Wo�k Credits: At le�st 56 cre�its must be earned for course work beyond 
the bachelor s degree (exclusive of thesis). The normal full-time load is 12 credits per 
semester. Students who have earned credits in a master's degree program at 
Oakland or another university may petition to have these credits applied toward the 
56. The advisory committee will evaluate the student's prior work and allow PhD
credits for courses relevant to the proposed Ph.D. course of study. All candida�e�
must complete at least 16 credits of course work exclusive of these at Oakland
Un!versity. In the Ph.D. program graduate credit will not be awarded for courses in 
which a grade less than 3.0 is earned. All grades earned are used in computing a 
student's GPA. 

Preliminary Examination: After being admitted to the Ph.D. program and before 
ear�in? more tha'.116_ credits toward the Ph.D. , the student must apply to take the
preh�inary examination. The student must then take the examination at the next 
offering. A student not having an engineering background or with insufficient 
backg�ound may be granted a longer period of time to prepare by the advisory 
committee. 

The examination _will be administered twice each calendar year, during the fifth 
week of the fall and winter semesters. With the approval of the graduate committee 
the _st�dent's advi�or� committee may choose to make its own arrangements for� 
prehminary examination to be given during the spring or summer session. 

T�e examination, which assesses the student's facility with analytical reasoning 
ess_enhal to !ater �h:D. research, contains both oral and written components. The 
wntten port10n wil! include coverage of work in the student's major and minor area 
of study as well as in mathematics. The questions will be set and graded by faculty 
members chosen by the student's advisory committee. 

Advisory committees may allow students to repeat the examination in a sub-
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sequent semester if their performance is deemed inadequate. No additional repeat
examination is permitted. 

Thesis: Each candidate will submit a thesis to the advisory committee. The thesis 
must be the candidate's own work and must constitute a contribution to knowledge 
in his/her field of endeavor. 

Thesis Proposal Review 
As soon as a candidate and the advisory committee chairperson agree on a

specific thesis research topic, the candidate must write a thesis proposal. This
document contains a formulation of the problem, the background work leading to
the formulation, and a plan for the subsequent research. Candidates must orally
present the proposal to their advisory committees and any other interested faculty,
at which time the committee may question the preparedness of the student to carry
out the research. 

Thesis R�search Credits 

Students who have advisory committee approval of their thesis proposals and
are conducting thesis research should register for EGR 790. At least 24 credits in
EGR 790 are required of all doctoral candidates. However, merely amassing credits
does not indicate satisfactory progress toward or completion of the thesis. These
judgments are always made by the advisory committee. The thesis is judged com­
pleted upon successful completion of the final examination. 

Final Examination 

Each Ph.D. candidate must satisfactorily defend the thesis in a final oral exam­
ination administered by the advisory committee. The examination is taken after the 
advisory committee certifies that the thesis is ready for final review. At the com­
mittee's option, one reexamination may be permitted if a candidate fails to pass the
final examination. 

Time Limit 

Students have a seven-year time limit to complete all requirements for the
Ph.D. beginning with the first term of enrollment in the program. Credits accepted
in transfer toward the degree may not be more than seven years old at the time of
completion of the program. 

Graduation 

Students expecting to graduate in a given semester must file an application for
degree card at the Office of the Registrar and pay the graduation service fee. Failure
to do so on time will preclude graduation in that semester. 

GENERAL REGULATIONS 

FOR MASTER'S DEGREE PROGRAMS

Admission 

The engineering programs leading to a Master of Science degree build upon the
preparation acquired in a baccalaureate engineering curriculum. A bachelor's degree
in physics, mathematics, or other field of science may be acceptable, but a student
presenting such a degree should plan to spend additional time in residence to gain
proficiency in the fundamentals of engineering. 

A suitable background for the program leading to the Master of Science in
computer and information science is a baccalaureate in computer science, mathe­
matics or engineering. A degree in another field may be acceptable but a student
with such credentials should expect to spend additional time in residence acquiring
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the fundamentals necessary to the computer and information science major. The 
engineering management program is designed to accommodate students with a 
bachelor's degree in engineering or computer science. 

Admission to master's study is selective; applicants should have a GP A of 
3.00 or better. Applicants should present academic transcripts and recommenda­
tions from two members of the undergraduate major department who are familiar 
with their accomplishments and promise. These recommendations form an impor­
tant part of the admission credentials. Graduate Record Examination general and 
subject test scores are required of graduates of foreign institutions, of engineering 
applicants who are graduates of programs not accredited by the Accreditation Board 
of Engineeering and Technology (ABET), and are encouraged for other applicants 
whose credentials do not meet regular admission criteria. The TOEFL score must be 
submitted by applicants who are graduates of programs taught in a language other 
than English. Additional entrance requirements for the computer and information 
science program are listed on page 106. 

Entrance Classlflcatlon 
A graduate student is classified in one of three categories: 
Regular Status: For students who meet normal entrance requirements and 

who are seeking the Master of Science degree. 
Conditional Status: For students whose credentials do not meet criteria for 

regular admission and who are seeking the Master of Science degree; this category is 
not used to admit students who present substantially weak credentials for graduate 
study. Conditional status may be granted for one semester; the minimum require­
ment for continuation in the program is a GPA of 3.00 for the semester. 

Special Status: For applicants who merely wish to attend classes and do not 
intend to pursue a degree. To be admitted to special status, students must provide 
evidence of technical competence and must obtain approval from the Office of the 
Dean of Engineering and Computer Science. Credits earned as a special student do 
not apply toward the Master of Science from Oakland University unless the student 
subsequently transfers to regular status_ and the courses are accepted as part of the 
Master of Science program. 

Post-baccalaureate status may be granted to applicants who have a bachelor's 
degree from an accredited college or university and wish to enroll in undergraduate 
courses to prepare for an advanced degree program. Application for this type of 
admission should be made through the undergraduate admissions office. 

Transfer to Regular Status 
Students desiring to transfer to regular status must complete an application 

form available from the Office of Graduate Admissions, and submit appropriate 
transcripts and letters of reference if these were not included with the original 
application for admission. When considering changes of status, the faculty will 
weigh heavily the applicant's performance at Oakland. A 3.00 cumulative average in 
Oakland graduate courses is a minimal requirement. 

Master's Adviser 
The progress of each regular student toward the Master of Science degree is 

directed by the master's adviser, who is a faculty member of the School of Engineer­
ing and Computer Science nominated by the student and approved by the dean of 
engineering and computer science. Each regular student must select an adviser 
during the first semester of enrollment. Incoming students seeking the degree are 
urged to discuss their proposed concentration area with faculty members in that 
area, with a view toward selecting an adviser later in the semester. In order to 
receive the maximum benefit of counseling, students are urged not to delay the 
selection of an adviser. 
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Course Credit 
Normally, graduate credit is awarded only for courses numbered 500 or higher. 

However, up to 4 credits of senior-level courses in the major can be approved for 
graduate credit by the master's adviser. With the added approval of the graduate 
committee of the school, an additional 4 credits of senior-level courses can also be 
counted toward the required 32 credits. Course credit will not be awarded for work 
applied toward another degree. 

Work Load and Scheduling 
Full-time students normally register for up to 12 credits per semester. Students 

holding half-time assistantships in the School of Engineering and Computer Science 
normally register for 8 credits. 

For the convenience of part-time students employed in industry, courses are 
arranged in late afternoon and early evening. However, these students should be 
aware of the very real demands of graduate studies and should keep outside work 
commitments and their academic load in balance. 

Academic Progress 
The minimum satisfactory grade for graduate work is 3.0. Credit for comple­

tion of a course in a Master of Science program will be given for grades of 2.5 or 
above but not more than two grades may be in the range in 2.5 to 2.9. Graduate 
credit will not be awarded for grades below 2.5. To repeat a course a student must 
have the permission of the graduate committee of the school. 

All grades received as a. graduate student are used in computing the grade point 
average. Any graduate student receiving more than one grade less than 3.0 in any 
course or having a grade point average less than 3.00 will be placed on academic 
probation and a student receiving more than two grades less than 3.0 may be subject 
to dismissal. 

In all programs the minimum grade point requirement is an average of at least 
3.00. If a student's grade point average is less than 3.00 after having attempted 16 
credits then the student will be recommended for dismissal from the program. 

THE MASTER OF SCIENCE DEGREES IN ELECTRICAL AND 
COMPUTER ENGINEERING, MECHANICAL ENGINEERING, 
AND SYSTEMS AND INDUSTRIAL ENGINEERING 

Students may earn the Master of Science in electrical and computer engineer­
ing, mechanical engineering, or systems and industrial engineering. Programs do 
not require a thesis, although a design project is optional. The object of the Master of 
Science program is to provide students with broad education in an area of engineer­
ing rather than a narrow apprenticeship in a specific research area. 

General Degree Requirements 
To fulfill the requirements for a Master of Science degree in electrical and com­

puter engineering, mechanical engineering, or systems and industrial engineering 
programs, a student must: 

I. complete at least 32 credits of graduate-level work, of which at least 24 credits
must be in approved engineering or computer and information science courses.

2. earn a cumulative grade point average of at least 3.00 in courses applied toward
the degree.

3. complete the requirements specified for the program in electrical and computer
engineering, mechanical engineering, or systems and industrial engineering.
Adviser's approval is required for independent study, project and special topics

courses used to fulfill program requirements. Not more than 8 credits of project 
work may be applied toward the degree. 
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Electrical and Computer Engineering Requirements
In addition to the general degree requirements a student must fulfill the

following program requirements to be awarded the Master of Science in electrical
and computer engineering. 

Mathematics: 4-8 credits chosen from 
APM 563 Applied Mathematics: Discrete Methods I (4) 
MTH 531-532 Mathematical Methods in Engineering (4 each)
MTH 555-556 Complex Analysis (4 each) � 

Required Courses: 

4-8

CIS 501 Programming and Data Structures 4 
ECE 581 Integrated Circuits and Devices 4 
SYS 520 Signal and Systems Analysis 4 
ECE 518 Switching Theory and Digital Logic (4) or 
ECE 533 Random Signals and Processes (4) 4 

Electives: Remaining 8-12 credits chosen from any graduate 
level ECE courses or from 
SYS 532, 558, 563, 569, 722, 731, 732, 734 
CIS 513, 517, 518, 542 
EGR 594, 595, 690, 795 
PHY 562, 574, 583, 673 

16 

8-12
32 

Mechanical Engineering Requirements 
In addition to the general degree requirements a student must fulfill the follow­

ing program requirements to be awarded the Master of Science in mechanical engi­
neering. 

Mathematics: 4-8 credits from 
MTH 531-532 Mathematical Methods in Engineering (4 each)

Required Courses: One of 
ME 521 Dynamics (4), or 
ME 582* Fluid and Thermal Energy Systems (4) 

Depth Areas: Two courses from each of two of the following 
depth areas 

Energy Systems 
ME 582* Fluid and Thermal Energy Systems 

and one of the following: 
ME 554* Solar and Alternate Energy Systems (4) 
ME 555* Combustion Processes (4) 
ME 556* Energy Systems Analysis (4) 

Thermal Energy Transport 
ME 548* Thermal Energy Transport (4) 
ME 648 Thermal Transport Phenomena (4) 

Fluid Transport 
ME 538* 
ME 638 

Solid Mechanics 
ME 663 

Fluid Transport (4) 
Convective Transport Phenomena (4) 

Applied Elasticity (4) 

4-8

4 
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and one of the following: 
ME 524 
ME 569 

Vibration Analysis (4) 
Finite Elements (4) 

Experimental Stress Analysis 
ME 565 Stress Analysis (4) 
ME 665 Experimental Stress Analysis (4) 

Electives: Remaining course work from those listed under 
depth areas above or from the following: 
ME 561, 572, 610 
SYS 520, 557, 630 
CIS 517, 518 
EGR 594, 595, 690, 795 

16 

4-8
32 

Other electives in engineering, mathematics, physics, and chemistry that are 
appropriate to the student's plan of study require prior approval of the faculty 
adviser. 
*These courses are cross-listed as advanced undergraduate and graduate courses.
Students who have completed these as 400-level courses may consider them in
meeting depth requirements, but may not count them toward the 32-credit require­
ment of graduate-level work.

Systems and Industrial Engineering Requirements 
Three options are available for the Master of Science in systems and industrial 

engineering: 
1) Dynamic Systems and Control
2) Robotics
3) Manufacturing Systems . In addition to the general degree requirements a student must fulfill �he pr?­

gram requirements for one of the options to be awarded the Master of Science m 
systems and industrial engineering. 

Dynamic Systems and Control Option 

Mathematics: 4-8 credits from 
APM 553 Advanced Ordinary Differential Equations (4) 
MTH 531-532 Mathematical Methods in Engineering (4 each) 
MTH 555 Complex Analysis I (4) 

Required Courses: 
SYS 520 Signal and Systems Analysis 
SYS 630 Optimal Control 
SYS 631 Estimation and Control Theory 
ECE 533 Random Signals and Processes 

Electives: Remaining 8-12 credits chosen from 
SYS 523, 532, 574, 721, 722, 731, 732, 734 
ECE 518, 564, 570, 571, 625, 637, 725 
ME 521, 556, 582 
CIS 517, 518 
EGR 594, 595, 690, 795 
PHY 562 

4-8

4
4
4
4

16 

8-12
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Robotics Option 

Mathematics: 4-8 credits from 
APM 553 Advanced Ordinary Differential Equations (4) 
MTH 531-532 Mathematical Methods in Engineering (4 each) 
MTH 555 Complex Analysis I (4) 

Required Courses: 
SYS 520 Signal and System Analysis 
SYS 523 Dynamics and Control of Robot Manipulators 
ECE 570 Microprocessors and Microcomputers 

Electives: 12-16 credits. At least 8 credits chosen from group 
A and the remainder from group B 

Group A 
SYS 574 
CIS 513 
CIS 516 
EGR 595 

Digital Control Systems (4) 
Pattern Recognition (4) 
Artificial Intelligence (4) 
Special Topics: Vision Systems (4) 

Group B 
SYS 510, 517, 532, 563, 569, 583, 585, 630, 631 
ECE 518, 533, 571 
ME 521 
CIS 511, 542, 545 
EGR 594, 595, 690, 795 
PHY 562 

Manufacturing Systems Option 

Required Courses: 
APM 563 Discrete Mathematics 
SYS 563 Foundations of Computer-Aided Design 
SYS 583 Production Systems 
SYS 684 Computer-Integrated Manufacturing Systems 
CIS 545 Database Systems 

Electives: 12 credits. At least 8 credits 
A and the remainder from group B 

chosen from group 

Group A 
SYS 517 

SYS 520 
SYS 523 
SYS 569 
SYS 585 
SYS 664

CIS 501 
CIS 516 
EGR 690 

Group B 

Probability and Its Manufacturing 
Applications (4) 

Signal and Systems Analysis (4) 
Design and Control of Robot Manipulators (4) 
Simulation in Engineering (4) 
Statistical Quality Control (4) 
Advanced Computer-Aided Design (4) 
Programming and Data Structures (4) 
Artificial Intelligence (4) 
Graduate Engineering Project (4) 

SYS 510, 574, 788 
ME 569 
CIS 570, 571 
EGR 594, 595, 690, 795 

4-8

4 
4 
4 

12 

12-16

4 
4 
4 
4 
4 

20 

32 
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ST A 526, MTH 531, 532 

12 

32 

Energy Engineering 
Master of Science students in any of the engineering programs can elect 

courses which focus on power and energy engineering. T he specific courses that 
apply include the following. 

Energy Systems Courses 
ME 554 Solar and Alternate Energy Systems 
ME 555 Combustion Processes 
ME 556 Energy Systems Analysis 
ME 582 Fluid and T hermal Energy Systems 
SYS 557 Energy Conservation Systems 
SYS 558 Electrical Energy Systems 
SYS 721 Large Scale Dynamic Systems 
EGR 595 Special Topics in Energy Systems 
EGR 690 Graduate Engineering Project 
EGR 790 Doctoral T hesis Research 
EGR 795 Advanced Special Topics in Energy Systems 

Related Courses include: ECE 570, 571; ME 538, 548,572,638,648; SYS 520,569, 
581, 630, 682, 685, 731, 764, and PHY 573. 

THE MASTER OF SCIENCE IN ENGINEERING MANAGEMENT 
T he Master of Science program in engineering management is offered by the 

School of Engineering and Computer Science in cooperation with the School of 
Economics and Management. Intended for students with a bachelor's degree in 
engineering or computer science, the program has as its goal the provision of the 
background necessary for making sound management decisions in business and 
industry. 

To be awarded the Master of Science degree in engineering management the 
student must: 

1. successfully complete a minimum of 41 credits of graduate level work as
specified below.

2. earn a grade point average of at least 3.00 in courses applied toward the
degree.

Required Courses: 
ACC 511 Financial Accounting 
ACC 512 Managerial Accounting Systems 
FIN 533 Managerial Finance 
ECN 520 Microeconomic Decision Analysis 
ORG 530 Organizational Behavior 
MGT 535 Policy, Strategy, and Goals 
SYS 517 Probability and Its Manufacturing Applications 
SYS 581 Industrial Engineering/Operations 

Research: Deterministic Systems 
SYS 569 Simulation in Engineering 
SYS 680 Engineering Decision Analysis 

Elective Courses: Complete one course from Group A 
and one from Group B 

Group A 
SYS 510 Systems Optimization and Design (4) 

3 
3 

3 
3 

3 

3 
4 

4 
4 
4 

Credit Hours 

34 

7-8

1( 
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SYS 520 
SYS 557 

Group B 
MIS 524 
CIS 545 
SYS 583 

Signal and Systems Analysis (4) 
Energy Conservation Systems (4) 

Management Information Systems (3) 
Database Systems (4) 
Production Systems (4) 

THE MASTER OF SCIENCE IN COMPUTER AND
INFORMATION SCIENCE 

41-42

The Master of Science program in computer and information science is de­signed to prepare students for significant computer-related careers in business andindustry and simultaneously for further graduate study. To be accepted into theMaster of Science degree program in computer and information science, an enteringstudent must have a bachelor's degree from an accredited institution. Preferencewill be given to students with majors in CIS, mathematics, and engineering. Inaddition, prospective students must: 
1. �emonstrate fan:iiliarity with assembly language programming and proficiencym at least one high-level programming language.
2. have received credit for college-level courses in data structures and machineorganization.
3. have received credit for at least two years of college mathematics includingcalculus, linear algebra and discrete mathematics. Course work in statistics isbeneficial.

St\ldents who do not meet these requirements but have strong academic orprofessional records may be required to complete appropriate undergraduate workbefore being admitted to the program. 
Degree Requirements 

To fulfill the requirements for a Master of Science degree in computer andinformation science a student must: 
1. successfully complete 32 credit hours of approved graduate-level work, at least24 credits of which must be in approved CIS, ECE and SYS courses. 2. have earned a cumulative grade point average of at least 3.00 in courses appliedtoward the degree.
3. have completed the following program requirements.

Required Courses:
APM 563 Applied Mathematics: Discrete Methods I 
CIS 542 Data Structures 
CIS 550 Operating Systems 

and one of: 
CIS 535 

ECE 564 

Run-Time Structures in Programming 
Languages (4) 

Computer Organization and Architecture (4) 

Course Combination: Complete any one of the following 
combinations 

CIS 511 and 538 CIS 535 and 565 
CIS 511 and 542 CIS 542 and 545 
CIS 513 and 516 CIS 550 and ECE 564 
CIS 517 and 518 CIS 570 and 571 

4 
4 
4 

_4_ 
16 

4-8
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Approved Electives: Remaining credits from courses in the above 
groupings or from 
CIS 513, 516, 538, 594, 595, 690 
ECE 518, 567, 568, 637, 665 
SYS 563, 569, 664 
APM 564 

8-12
32 

Adviser's approval is required for independent study, project and special topics 
courses used to fulfill program requirements. Not more than 8 credits of project 
courses may be applied toward the degree. 

Course Offerings In Engineering 
EGR 500 Engineering Seminar (1) 
Lectures and discussions conducted by faculty, graduate students, and speakers from industry 
and other universities. Emphasis is on current research interests of the school. 
EGR 594 Independent Study (2 to 4) 
Advanced independent study in a special area. Topic must be approved prior to registration. 
EGR 595 Special Topics (2 to 4) 
Advanced study of special topics in engineering. May be taken more than once. 
EGR 690 Graduate Engineering Project (2 to 12) 
Independent work on an advanced project. Topic must be approved prior to registration. 
EGR 790 Doctoral Thesis Research (2 to 12) 
Directed research toward the thesis. 
EGR 794 Independent Study (2 to 4) 
Advanced independent study in a special area. Topic must be approved prior to registration. 
EGR 795 Special Topics (2 to 4) 
Advanced study of special topics in engineering. May be taken more than once. 

ELECTRICAL AND COMPUTER ENGINEERING 

For additional related courses students should refer to the course offerings in Systems 
Engineering (SYS) and Computer and Information Science (CIS). 
ECE 518 Switching Theory and Digital Logic (4) 
Combinational switching functions, minimization and analysis, implementation using relay 
circuits, TTL, CMOS and other popular logic families. Symmetric functions, threshold logic, 
and iterative circuits. Analysis and synthesis of clock mode, level mode, and pulse mode 
sequential circuits. Design and implementation of digital systems. Turing machines and finite 
automata. 
ECE 533 Random Signals and Processes (4) 
This course provides the foundation needed to work with the random signals which are 
encountered in engineering. Concept of a random variable. Properties of one and multi­
dimensional random variables. Concept of a stochastic process. Characterization of random 
waveforms using power spectral density and the correlation function. Random signals in 
linear systems. Applications to engineering systems. 
Prerequisite: SYS 520. 
ECE 534 Principles of Data Communications (4) 
Concepts of data communications: baseband data transmission, optimization of baseband 
systems, equalization of baseband systems, digital carrier modulation schemes, amplitude shift 
keying (ASK), frequency shift keying (FSK), phase shift keying (PSK), digital carrier demodu­
lation techniques and applications. 
Prerequisite: SYS 520. 
ECE 535 Information Theory and Coding in Digital and Computer 

Communications (4) 
Coding in communications and computers, introduction to Galois field, linear block codes, 
binary cyclic codes, BCH codes, majority logic decoding of cyclic codes, burst error detecting/ 
correcting codes, convolutional codes and sequential decoding, error control and intersymbol 
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interference, etc. 
Prerequisite: A course in engineering probability and statistics. 

ECE 564 Computer Organization and Architecture (4) 
Stored program computers, organization of arithmetic-logic unit, central processing unit, 
main and auxiliary memory, input/output units and exercises in microprogramming. Central 
and distributed processing computer networks, architecture of some main frame computers 
and some microprocessors, parallel and pipeline processing. 
Prerequisite: ECE 518 or permission of instructor. 

ECE 567 Computer Networks (4) 
Resource-sharing principles; communications and networks; packet switching; the ARPANET; 
network performance using principles of queueing theory; network design principles, capacity 
assignment; flow assignment; topological design. Other related topics. 

ECE 568 Fault-Tolerant Computing (4) 
General introduction; fault-models; test generation techniques; logic simulation; redundancy 
techniques; error correcting codes; software reliability; testing tools and measurement; prov­
ing program correctness; case study of fault-tolerant computer architectures. 

ECE 570 Microprocessors and Microcomputers (4) 
Introduction to microprocessors and microcomputers; the CPU on a chip; interfacing micro­
processors with external systems; programming considerations; logic design with micro­
computers; hands-on laboratory experience. Credit may not be earned for both CIS 570 
and ECE 570. 

ECE 571 Microprocessor Systems Appllcallons (4) 
The design of microprocessor-based equipment and systems. Interfacing techniques. Serial 
asynchronous and synchronous communications methods. Direct memory access, AID and 
DIA converters, peripheral interface devices, computer graphics. Project-oriented course. 
Credit may not be earned for both CIS 571 and ECE 571. 
Prerequisite: ECE 570. 

ECE 581 Integrated Circuits and Devices (4) 
Fundamentals of semiconductor electronics. Theory and operation of PN junctions and junc­
tion devices. MOS devices. Semiconductor technology as related to integrated circuits, 
including epitaxy, photolithography, oxidation, diffusion, ion implantation, and the design 
of some typical I Cs. 

ECE 588 Integrated Electronics Laboratory (2 to 4) 
Experimental projects on solid-state materials and devices. Experiments on material prepara­
tion, characterization, fabrication, and parameter measurements of devices. 
Prerequisite: Permission of instructor. 

ECE 625 Integrated Active Network Design (4) 
Introduction to network synthesis, basic concepts in synthesis with emphasis on filter theory 
and design, active RC filter design, multiple loop feedback design, sensitivity considerations. 
Prerequisite: SYS 520. 

ECE 633 Signal Detection and Estimation Theory (4) 
Noise analysis concept review, binary decision theory, multiple decision, sequential decision 
theory, nonparametric decision theory, fundamentals of estimation, sequential estimation 
theory, detection of coded information and error control. 
Prerequisite: SYS 532. 

ECE 637 Dlgllal Signal Processing (4) 
Analysis of discrete signals and systems. Introduction to digital filters including discrete 
Fourier and Fast Fourier transformation, Z-transform, finite and infinite impulse response 
filters, application of digital filters. 
Prerequisite: SYS 520. 

ECE 665 Parallel and Distributed Processing (4) 
Classes of computer systems, SIMD parallel and MIMD computers, interconnection networks 
and parallel memories, parallel algorithms; performance evaluation of parallel system; parallel 
computers-Illiac IV, PEPE, ST ARAN, pipe-lined computers, multiprocessing by tight cou­
pling and loose coupling, distributed systems, architecture and software considerations. 
Prerequisite: ECE 564. 

ECE 682 Field-Effect Devices (4) 
Electronic structure of semiconductor surfaces; concepts of surface states and surface charges; 
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the MOS diode. Conductivity modulation and theory of MOS transistors, thin-film phenom­
ena and devices; Silicon integrated device technology; oxidation, diffusion, epitaxy and ion 
implantation. 
Prerequisite: ECE 581. 

ECE 725 Theory of Networks (4) 
Network models of linear dynamic systems; network graphs and topological constraints, 
generalized equilibrium equations, time-frequency duality, energy and stability constraints, 
network passivity or activity, input-output representations, and state-transition matrices. 
Prerequisite: SYS 520. 

ECE 726 High-Frequency Eleclronlcs (4) 
Topics relating to the generation, transmission, amplification, and detection of radio signals at 
HF, VHF, and UHF. Large- and small-signal resonant-load amplifiers, high-frequency effects 
in transistors, oscillators, impedance matching, transmission lines, cavity resonators, and 
filters. With laboratory. 
Prerequisite: SYS 520. 

ECE 741 Coherent Optics (4) 
Current developments in coherent optics and holography; two-dimensional Fourier analysis, 
diffraction theory, Fourier transforming and imaging properties of lenses, holographic inter­
ferometry, optical data processing. With laboratory. 
Prerequisite: SYS 520. 

ECE 745 Electromagnetic Signals and Waves (4) 
Electromagnetic theory with applications such as radiation, wave propagation diffraction, 
resonant cavities, and guided waves. 
Prerequisite: SYS 520. 

ECE 784 Microwave Solid-State Devices (4) 
General properties of negative-resistance amplifiers and oscillators. Microwave bipolar and 
FET transistors, Gunn amplifiers; generators and logic elements; IMP A TT and TRAP A TT 
devices, microwave integrated circuits. Parametric amplifiers, harmonic generators, mixers 
and detectors, microwave switches, attenuators and limiters. 
Prerequisite: ECE 581. 

MECHANICAL ENGINE:O:RING 

ME 521 Dynamics (4) 
Matrix-tensor methods of analysis of the motion of particles and rigid bodies. Energy and 
momentum methods applied to mechanical systems. Euler and Lagrange methods applied to 
forces and motion. An introduction to mechanical vibrating systems. Keplerian motion and 
kinematics. 

ME 524 Vibration Analysis (4) 
Analysis of lumped mechanical systems by application of D'Alembert's principle, Lagrange's 
equations, Hamilton's principle, and integral transforms. Matrix formulation of general 
n-degree-of-freedom systems with and without damping. Methods of approximation for
continuous systems. With laboratory.

ME 538 Fluld Transport (4) 
Study of the fundamentals of fluid mechanics and their applications; angular momentum 
principle; generalized study of various turbomachines, potential flow of inviscid fluids, laminar 
and turbulent boundary layer theory compressible flow; dimensional analysis and similitude; 
compressible flow. 

ME 5.;9 Thermal Energy Transport (4) 
Basic concepts, properties, and descriptions of the three fundamental modes of heat transfer 
(conduction, convection, and thermal radiation); theoretical, numerical, and analog methods of 
analysis of steady, transient, single, and multidimensional problems. With laboratory. 

ME 554 Solar and Alternate Energy Systems (4) 
The analysis and design of energy conversion systems. Principles of optimum power transfer 
and efficiency. Availability analysis of systems for heating, chemical conversion and electrical 
generation. Emphasis on solar applications and alternative energy technology. 
Prerequisite: ME 331 and 341 or equivalent. 

ME 555 Combustion Processes (4) 
Thermodynamics of state, mixtures, Gibbs free energy; chemical equilibrium, stoichiometry; 
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chemical reaction kinetics, reaction rate, mixing, catalyst action; fluid vaporization, condensa­
tion, atomization; a

_
pplications, spark and compression ignition, continuous combustion. 

ME 556 Energy Systems Analysis (4) 
Thermodynamics of non-reacting mixtures, psychrometry. Concepts of availability and ir­
reversibility; power cycles; vapor, gas and combined cycles; reciprocating engines and com­
pressors; refrigeration and heat pump cycles; vapor compression system; air-conditioning; 
thermodynamics of reacting mixtures; combustion. 

ME 561 Analysis and Design of Mechanical Structures (4) 
Use and methods of advanced mechanics of materials to design mechanical structures to meet 
elastic strength criteria. Topics include plates and shells, torsion of noncircular cross-sections, 
curved and composite beams, energy methods, and mechanical stability. 

ME 565 Stress Analysis (4) 
Experimental determination of stress and strain in loaded members. Use of brittle coatings, 
strain gauges, two-dimensional photoelasticity, and photoelastic coatings. Emphasis on opti­
mal designs. With laboratory. 

ME 569 Finite Elements (4) 
Structural analysis through matrix formulation using direct and variational methods; stiffness 
and flexibility matrices for triangular, quadrilateral and isoparametric elements in two- and 
three-dimensions. Finite element programs and available graphics hardware for data 
preparation. 

ME 572 Mechanical Properties of Materials (4) 
Mechanical behavior of materials, with emphasis on defect structures in metals. True stress­
strain properties of real materials. Plastic deformation and fracture of materials. Theories of 
yield and fracture strength. Cyclic loading behavior including cumulative damage. Creep, 
temperature, and rate-of-loading effects. 

ME 582 Fluid and Thermal Energy Systems (4) 
Systems involving fluid and thermal phenomena. Emphasis on systematically applying funda­
mental integral, differential, and lumped modeling techniques to formulate theoretical descrip­
tions of systems for analysis, design, and optimization. Examples from energy conversion, 
transport processes, pollution control, and measurement problems. 
Prerequisite: Permission of instructor. 

ME 610 Continuum Mechanics (4) 
Foundations in vector and tensor fields, kinematics of deformation, measures of strain and 
analysis of stress, equations of motion, compatibility conditions, constitutive equations, 
thermodynamics of deformation. Study of infinitesimal elasticity, ideal fluids, ideal elasto­
plasticity, processing, and motor capabilities are studied in a systems context. 

ME 638 Convective Transport Phenomena (4) 
Development of the fundamental equations expressing conservation of mass and momentum 
principle. Approximation techniques. Boundary layer theory. Introduction to turbulent 
transport processes. Hydrodynamics of two-phase flows. 
Prerequisite: Permission of instructor. 

ME 648 Thermal Transport Phenomena (4) 
Development of the fundamental continuum equation expressing conservation of energy. 
Radiation and conduction heat transfer, extended surfaces, multi-dimensional conduction 
problems, and one-dimensional unsteady conduction problems. Convective heat transfer, 
thermal boundary layer theory, forced and natural convection, and two-phase flow phenomena. 
Prerequisite: Permission of instructor. 

ME 663 Applled Elastlclty (4) 
Fundamentals of solid mechanics, stress-strain and equilibrium and compatibility equations, 
generalized Hook's law, boundary conditions. Plane strain and generalized plane stress, plane 
elasticity. Airy stress function, torsion and bending, St. Venant principle, and introduction to 
thermoelasticity. 

ME 665 Experimental Stress Analysis (4) 
Modern contemporary optical methods in experimental stress analysis, including three­
dimensional photoelasticity, speckle methods, correlation methods, x-ray and optical diffrac­
tion methods. With laboratory. 
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SYSTEMS ENGINEERING 
For related courses students should refer to course offerings in electrical and computer 

engineering. 

SYS 510 Systems Optimization and Design (4) 
Computer techniques for systems optimization and design. Direct and indirect search tech­
niques including gradient methods and the Newton-Raphson algorithm, linear programming. 
The course emphasizes a capstone design experience involving systems modeling, simulation 
and optimal design. 
Prerequisite: SYS 469, CIS 418. 

SYS 517 Probability and Its Manufacturing Appllcatlons (4) 
Review of probability theory and applications of the effects of randomness on manufacturing 
systems, congestion, Markov chains, scheduling, inventories, etc. 
Prerequisite: SYS 317 or equivalent. 

SYS 520 Slgnal and System Analysis (4) 
Fundamentals of continuous-time and discrete-time signals and linear systems. Formulation of 
describing equations in the time and frequency domains. Convolution operations and time 
response functions. State-space realization of transfer functions. Fundamental and state tran­
sition matrices, modal decomposition characteristics. Fourier integrals, discrete Fourier trans­
form, and applications. 

SYS 523 Dynamics and Control of Robot Manipulators (4) 
Homogenous transformations, Denavit and Harten berg link modeling; forward and backward 
solution of kinematic equations; Euler-Lagrange and Newton-Euler formulation of dynamic 
equations; simplification of dynamic equations; linearization and servo control; joint interpolated 
motions; application of manipulator dynamics to development of robot language. 
Prerequisite: SYS 520. 

SYS 532 Analysis of Nonlinear Control Systems (4) 
Analysis of nonlinear physical systems with engineering applications. Phase-plane analysis for 
autonomous systems, singular points, and characterization of equilibrium points. Stability 
analysis via theorems of Liapunov, existence of limit cycles, harmonic analysis, and describing 
functions. 

SYS 557 Energy Conservation Systems (4) 
Techniques for improving energy use in industrial and commercial applications. Topics include: 
energy accounting; energy auditing; energy conservation management; net energy analysis; 
second law methods of analysis; combined use energy systems; new technology for energy 
conservation; assessment of alternative technology. 

SYS 558 Electrical Energy Systems (4) 
Generation and transmission of electrical energy. Analytical methods for solution of planning 
and operation problems with effective computer utilization. Analysis of synchronous ma­
chines, transformer excitation, prime mover governing, transmission networks and loads. 
System dynamic performance under disturbance conditions, line switching, and parameter 
variations with attention to frequency and voltage control strategies. 

SYS 563 Foundations of Computer Aided Design (4) 
The design of computer aided graphics software for electrical, mechanical and systems engi­
neering. Raster graphics fundamentals, fill algorithms, transformations, curve generation, 
user input techniques, and 2-D animation. Application programs using data structures are 
written in Pascal. 
Prerequisite: CIS 342. 

SYS 569 Simulation In Engineering (4) 
Basic modeling and simulation methodology for discrete and continuous systems. The selection 
of input parameters and probability distributions. On-line user interactive graphical displays 
for output analysis and validation. 
Prerequisite: CIS 342. 

SYS 574 Digital Control Systems (4) 
Theoretical foundation needed to implement the microprocessor in control applications. Effects 
of sampling, data conversion, quantization, finite word length and time delays on system 
response and stability are examined. Actual construction of a microprocessor based controller 
culminates the course. 
Prerequisite: SYS 520. Corequisite: ECE 470 or ECE 570. 
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SCHOOL OF HUMAN AND 

EDUCATIONAL SERVICES 

Office of the Dean: 
Gerald J. Pine, Dean 
Donald M. Miller, Associate Dean 

Professors: 
Edward A. Bantel, Ed.D., Columbia University 
Jane M. Bingham, Ph.D., Michigan State University 
Harold C. Cafone, Ed.D., University of Arizona 
George E. Coon, Ed.D., Wayne State University 
Ronald L. Cramer, Ph.D., University of Delaware 
Gerald G. Freeman, Ph.D., University of Michigan 
Sidney W. Graber, Ed.D., Wayne State University 
Harry T. Hahn, Ed.D., Temple University 
W. Dorsey Hammond, Ph.D., University of Delaware
James W. Hughes, Ed.D., University of New Mexico
Jacqueline I. Lougheed, Ed.D., Wayne State University
Donald M. Miller, Ph.D., University of Wisconsin
William F. Moorhouse, Ed.D., University of Wyoming
Gerald J. Pine, Ed.D., Boston University
Roderic E. Righter, Ed.D., Wayne State University
Howard Splete, Ph.D., Michigan State University

Associate Professors: 
John Atlas, Ed.D., Wayne State University 
Richard F. Barron, Ph.D., Syracuse University 
Gloria T. Blatt, Ph.D., Michigan State University 
David C. Bricker, Ph.D., Johns Hopkins University 
Marc E. Briod, Ph.D., Northwestern University 
Robert W. Brown, Ph.D., Wayne State University 
Robert J. Christina, Ph.D., Syracuse University 
F. James Clatworthy, Ph.D., University of Michigan
Jean L. Easterly, Ed.D., University of Arizona
Joel S. Fink, Ph.D., Boston University
William C. Fish, Ed.D., Columbia University
Patrick J. Johnson, Ed.D., Wayne State University
William H. Jones, Ph.D., University of Michigan
David P. Meyer, Ph.D., Arizona State University
Billy Joe Minor, Ph.D., Indiana University
Mary L. Otto, Ph.D., Indiana University
Robert G. Payne, Ph.D., University of Michigan
James C. Schmidt, Ph.D., Wayne State University
Ronald M. Swartz, Ph.D., New York University

Assistant Professors: 
Anne Cairns Federlein, Ph.D., University of Michigan 
David C. Housel, Ph.D., Arizona State 
Anne Jaworski, Ph.D., Wayne State University 
Linda Lentz, Ed.D., Temple University 
Luellen Ramey, Ph.D., University of Florida 
Robert M. Schwartz, Ph.D., University of Illinois 
Carol A. Swift, Ph.D., University of Arizona 
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Adjunct Professor: 
William I. Martin, Jr., Ph.D., Northwestern University 

Adjunct Associate Professors: 
Jeffrey A. Kottler, Ph.D., University of Virginia 
Elinor B. Waters, Ed.D., Wayne State University 

The School of Human and Educational Services offers programs leading to the 
Doctor of Philosophy degree in reading, the Education Specialist degree, and to the 
Master of Arts in Teaching degree in four areas: early childhood, elementary 
education, reading and language arts education, and special education. The Master 
of Arts degree is offered in counseling. In addition, the College of Arts and Sciences 
and the School of Human and Educational Services jointly sponsor candidates for 
the degrees of Master of Arts in Teaching in English and mathematics. Descriptions 
of these programs are in the Arts and Sciences section of this catalog. 

Applications are reviewed as they become complete, except in the Ph.D. reading 
program whose admission procedure is described below. Students should be careful 
about the number of courses taken in a special graduate or post-master's status, 
because several programs restrict the credits in this status which can be applied 
toward the graduate degree. 

In order to remain in good standing, students must earn a grade point average 
of 3.0. No grade below 2.0 can be applied toward a graduate degree, and two course 
grades below 3.0 or one below 2.0 automatically lead to an evaluation of progress 
and possible dismissal. 

THE DOCTOR OF PHILOSOPHY IN READING 

Reading education draws upon diverse areas of knowledge, including linguis­
tics, psychology, literature, composition, and statistics. Training is also required in 
diagnosis, correction, language learning, and clinical and classroom instructional 
procedures for both children and adults. Reading is a specialized field, but its 
successful application in schools, universities, and research laboratories requires 
knowledge of related disciplines, the ability to conduct basic research, and an 
understanding of practical and theoretical applications to reading instruction. 

The Ph.D. degree is intended for students who plan careers in public or private 
schools, universities, and in government research and development agencies. 

Admission 
Admission to the Ph.D. program is a two-step process. First, the screening 

committee evaluates candidates in four areas: letters of recommendation, prior 
course work at the undergraduate and graduate levels, writing ability as revealed 
through two personal statements, and scores on the Miller Analogies Test; and 
second, candidates who successfully pass the screening step meet with the interview 
committee, which makes admission recommendations, in conjunction with the 
reading area, to the dean of the Graduate School. 

Residence 

It is believed that students benefit from the concentrated effort that full-time 
study permits. Although one may begin doctoral study on a part-time basis, all 
students must complete two full-time semesters in residence, earning 12 credits 
each of the two semesters and working as a graduate assistant. T he combined 
spring/summer sessions can constitute one semester toward residency. Stipends 
and tuition waivers are generally available to students pursuing full-time study. 
Other full-time employment is not permitted during the residence period. 

Course Credits 
At least 76 credits must be earned beyond the master's degree, including the 





















136/School of Human and Educational Services 

ED 555 Practicum (4) 
This practicum is part of an 8-credit hour alternative to ED 699. Students have an opportunity 
in class to synthesize knowledge gained from M.A.T. course experiences and apply this 
knowledge in positive ways in the profession. 
Prerequisites: See M.A.T. elementary education program requirements. 

ED 556 Creative Movement for Children and Youth (4) 
Explores movement as a means of artistic, emotional, and physical expression. Movement is 
used as a means of communication and a medium for aiding children's growth and development. 

ED 568 Collaborative Programs In Counsellng and Special Education 
This course provides an overview of Special Education and Counseling programs and delivery 
models. Current issues, legislation, regulations and trends in these programs will be discussed. 
Basic counseling, consulting and coordinating skills will be reviewed. 

ED 570 The Author's and Illustrator's Art and Craft (4) 
Selected authors' and illustrators' work will be read and criticized in light of psychological, 
sociological, historical, literary, and curricular factors. Examines ways to use literature with 
young people in elementary and secondary schools. 

ED 571 Foundations of Literature for Children and Young Adults (4) 
Presents criteria for selecting and evaluating literature for children and young adults. Exam­
ines specific ways of incorporating worthwhile literature into the school curriculum. 

ED 572 Storytelling and Creative Dramatics (4) 
Focuses on methods of encouraging children to use imaginative and dramatic skills to intepret 
literature, and to create plays and other drama. Provides opportunities to select, learn, and tell 
stories and to develop a storytelling program. 

ED 573 Adolescent Literature In Middle Schools, Junior and 
Senior High Schools (4) 

Introduces literature and other relevant materials suitable for adolescent youth. Topics in­
clude: trends in literature and publishing, methods of presenting books, stimulating reluctant 
readers, and the use of trade books in content areas. 

ED 574 Literature for the Young Child (4) 
Preparation for the selection and use of appropriate books, rhymes, stories, records, and 
filmstrips with preschool and early elementary school children. 

ED 575 Teaching Writing In the Elementary and Secondary Schools (4) 
Emphasizes the teaching of both functional and creative writing. Topics include: poetry, story 
writing evaluation, revision, report writing, basic writing skills, and other related writing 
activities. 

ED 577 Art for the Elementary School Teacher (4) 
This course will provide teachers with an opportunity to learn about art materials, media, and 
procedures suitable for primary and intermediate elementary students. 

ED 580 Theories and Techniques of Leadership for Teachers (4) 
Investigates roles of the teacher as a classroom leader and as a leader within groups. Examines 
leadership in relationship to the organization, situation, task, leader, and group; leadership 
responsibilities; leader behavior; effective acts of leading; and group motivation. 

ED 581 Teaching About Black Africa In the Publlc Schools (4) 
Includes contemporary and historical topics of Black Africa applicable to new elementary and 
secondary social studies programs. Material evaluation and selection of Black African topics for 
classroom use. 

ED 583 The Middle School (2 or 4) 
Deals with all aspects of the emerging middle school including organizational patterns, curricu­
lum, psychological factors, philosophical bases, and methodologies. Includes an in-depth 
analysis of the relationship of this organizational pattern to contemporary educational, social, 
and student needs. 
Prerequisite: ED 512. 

ED 585 The Law and the Teacher (4) 
Introduction to school law for the classroom teacher, offering a unique opportunity to study 
crucial areas in public/private education that affect all educators. Landmark cases concerning 
teachers', students', and parents' rights and responsibilities are studied, applied, and inter­
preted by a lawyer and a faculty member. 
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ED 587 Social Studies in the Elementary School (4) 
Intensive study of current trends, challenges, characteristics, and content of effective social 
studies programs, with emphasis on the relationships among social studies discipline areas. 
Stresses application of these studies in urban elementary schools. 
Prerequisite: ED 245 and acceptance into a graduate or certification program. 

ED 589 Unified Science and Mathematics (2 or 4) 
Explores methods and materials for implementing a realistic problem solving approach in the 
elementary classroom. Emphasis is on thematic unit planning using problems which integrate 
natural science, social science and mathematical components. 

ED 590 Special Problems In Education (2, 4, 6, or 8) 
Depending on clientele and staff needs, specific topics may differ each semester. This course 
may be taken more than once, but for no more than a total of 8 credits, or may be elected for 
independent study. 

ED 591 Ecology of the Classroom (4) 
Deals with the ecological context for learning in classroom, school, and community. The 
primary task will be to describe, to analyze, and to make inferences about the structure of the 
ecological environment. These findings will then be related to pupil learning. 

ED 592 Research Techniques In Education (4) 
Study of research techniques in the behavioral sciences and education, methods of gathering 
evidence, elementary statistical concepts in education, research design, etc. Especially useful 
for students preparing to start their terminal project. 

ED 593 Evaluation and Accountablllty in Teaching (4) 
Allows educators to become familiar with assessment techniques, educational measurements 
in teaching and learning, valuing in the context of evaluation and accountability, and means of 
reviewing the importance of accountability and its validity. 

ED 594 Computer Literacy and Personal Computing (4) 
An evaluation of the use of computers and their role in education at the elementary and 
secondary school levels. Includes personal computing, computer-aided instruction and compu­
ter-managed instruction. Enrollment limited to majors in the School of Human and Educa­
tional Services. 

ED 595 Computer Applications in Education (4) 
An in-depth examination of the characteristics of computer-aided instruction and computer­
managed instruction as they relate to learning in the classroom. The student will acquire 
proficiency in the programming language BASIC and this skill will be applied to the develop­
ment of programs for classroom applications. The course stresses use and operation of 
microcomputers. Enrollment is limited to majors in the School of Human and Educational 
Services. 
Prerequisite: ED 594. 

ED 597 Oakland University/Greenfield Village Practicum in the 
Social Studies (8) 

A specialized field-centered practicum to assist teachers in developing and using primary 
resources for their social studies and science programs. This year-long course utilizes the 
facilities of Henry Ford Museum, Greenfield Village, and Oakland University. Includes hands­
on activities and discussions of cause-and-effect relationships of inventions, arts and crafts, 
and technology as they relate to social studies and science. 

ED 598 Using Microcomputers In the Elementary Reading Language Arts 

Program (4) 
This course is designed to introduce classroom teachers and other educators to the use of 

existing microcomputer techniques and materials in an elementary-level reading and language 

arts program. No previous work with microcomputers is required. 

ED 599 Workshop In Education (1 to 8) 
Provides an opportunity for professional staff in education to develop competency in new 

practices or to adapt certain teaching skills to different subjects or age groups. Is offered under 

different topics based upon current needs identified or requested by professional educators. 

May be taken more than once for a maximum of 8 credits. May be applied toward degree 

programs only with permission of adviser. (Graded S/N.) 

Prerequisite: Experience as a professional educator. 
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elementary and secondary school pupils. Selection and administration of formal and informal 
tests are included as well as preparation and evaluation of case reports. 
Prerequisite: Admission to the M.A.T. program, ED 500, and permission of instructor. Must 
sign up for this course with the reading area one semester prior to registration. 

ED 633 Correction of Reading Dlsabilltles (4) 
A laboratory course focusing on methods, materials, and practice of reading instruction. 
Provides opportunities to plan, organize, and conduct developmen ta!, remedial, and corrective 
instruction for children under supervision of the instructor. 
Prerequisite: Admission to the M.A.T. program, ED 632, and permission of instructor. 

ED 644 Play and Development of the Hospltallzed Chlld (4) 
The hospitalized child's developmental problems and methods of utilizing play in a pediatric 
program. Addresses children's developmental needs and the relationship of illness to develop­
ment; the procedures and routines in hospital care; and the effects of hospitalization. Includes 
practicum in hospital pediatric setting. 
Prerequisite: ED 542a or PSY 510 or equivalent, and ED 544. 

ED 645 Assessment of the Young Exceptional Child (4) 
Assessment of young exceptional children, with training in interpreting standardized tests for 
young children. Critical evaluation and actual use of these tests are included. Emphasizes 
examining and using appropriate developmental tests and alternative assessment procedures. 

ED 650 Practicum In Early Childhood (4) 
Students write a proposal, select appropriate materials and methods, and implement and 
evaluate the action phase. An "on-site" course individually related to the student's area of 
specialization or particular interest. Proposals may be related to program development, ma­
terials development, or action research. 
Prerequisite: Completion of all other degree requirements. 

ED 651 Gifted and Talented Young Children (4) 
Compares an overview of average development in young children with the characteristics of 
young, gifted children. Examines environmental factors which influence gifted children and 

educational programs which can influence their development. Includes site visits. 

ED 654 Teaching Reading to the Gifted (4) 

Examines the nature of language, reading, and writing with implications for gifted education. 

The course will also focus on cognitive development and taxonomies of thinking with implica­

tions for developing reading and the related language arts competencies of gifted students. 

ED 655 Practicum In Special Education/Early Childhood (combined) (4) 

Culminating experience for the joint endorsements of early childhood and special education. 
Includes a specialized experience in a special education/early childhood setting for LD or EI 
children. Includes writing a proposal relating to the specialization and evaluating its usefulness 
in the special education/early childhood classroom. 
Prerequisite: Completion of all other requirements of the combined program. 

ED 658 The Educational Administrator (4) 
Emphasizes processes and procedures in functional educational administration as well as the 

theoretical roles and models of the administrator. Also explores the roles of federal, state, and 
local government in supervision of school instruction. 
Prerequisites: Completion of ED 580, 585 and 588, or equivalent courses, or permission of 
instructor. 
ED 659 Advanced Seminar In Law for Teachers and Administrators (4) 

In-depth analysis of decisions of the courts that have affected education in general and teachers 

and administrators in particular. Focuses on the cause and effect relationships and the general 

context of landmark decisions. 
Prerequisites: ED 585 or equivalent class. 

ED 711 Topics In Literature for Children (4) 

Focuses on the application of literary criteria to selected children's books, the history of 

children's literature, children's responses to literature, and controversial issues. Intended to 

broaden knowledge and appreciation of children's literature. 

ED 687 Global Education In the Elementary and Mlddle Schools (4) 

This course will help elementary and middle school teachers identify ways they can meet 
objectives of global education within their existing curriculum and become more competent in 

using content, materials, methods and evaluation techniques unique to objectives of global 

education. 
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ED 688 Global Education In the Secondary Schools (4) 
This course will help secondary school teachers identify ways they can meet objectives of 
global education within their existing curriculum and become more competent in using 
content, materials, methods and evaluation techniques unique to objectives of global 
education. 

ED 699 Terminal Project (4) 
Planning and execution of significant research or project in accordance with student's advisory 
committee. 
Prerequisite: Admission to a graduate program in elementary education, and counseling, or 
reading instruction, and written approval of the student's advisory committee. Students 
should request such approval from their advisers early in the fall semester for r .sistration in 
the winter semester and early in the winter semester for registration in spring, summer, or 
fall. Students must present the completed project at least two weeks before the end of classes in 
the semester of graduation. 

ED 700 Introduction to Educational Statistics and Research Design In 
Reading/Language Arts (8) 

Two-semester sequence (700 A and B) focusing on the design and analysis of educational 
research in reading/language arts. Topics include: scientific reasoning, descriptive and 
inferential stastistics, experimental design, research methods, measurement concepts, and 
an introduction to computer analysis and multivariate procedures. 
Prerequisite: Admission to Ph.D. program or instructor permissiol}. 

ED 701 Doctoral Seminar In Reading (4 to 8) 
Advanced topics in reading selected by the instructor in consideration of the needs and 
interests of doctoral students. Research and other significant writing relevant to the topic will 
be analyzed and interpreted. Research designs, procedures, and findings will be discussed. 
ED 702 Applied Research In Reading/Language Arts (4) 
An independent research project. The major course requirement is design, conduct, and 
analysis of a research investigation. The study should be based on significant revision of a 
proposal submitted in partial fulfillment of the requirements of ED 700. The student will write 
research results in a manner suitable for publication and submit this material to his/her 
doctoral committee for discussion and evaluation. 
Prerequisite: ED 700, 701, PSY 531, or permission of instructor. 

ED 703 Advanced Diagnostic and Corrective Reading (4) 
Diagnosis and remediation of reading difficulties of diverse learners. The student's work in the 
Reading Language Arts Center will be determined by both the center's needs and student 
interest. 
Prerequisite: Admission to Ph.D. program, successful completion of ED 632 and 633, or 
instructor permission. 

ED 704 Reading as a Language Process (4) 
An in-depth study of how language and thought affect the reading process. Beginning reading, 
reading comprehension, and diagnosis of reading performance will be examined as they relate 
with language and thinking. Pertinent reading research will be presented. 
I?rerequisite: Admission to the Ph.D. program or instructor permission. 

ED 705 Perspectives In Reading (4) 
Examines selected perspectives about the reading process. These perspectives will be analyzed 
in terms of theory building, their premises, assumptions, and implications for teaching and 
research. 
Prerequisite: Admission to Ph.D. program or instructor permission. 

ED 706 Evaluation of Reading Programs and Materials (4) 
Theory, problems, and procedures of evaluating reading programs and materials. 
Prerequisite: Admission to Ph.D. program or instructor permission. 

ED 710 Advanced Analysis and Design Procedures in 
Reading/Language Arts (4) 

Presents a general data analytic system closely related to theoretical and inferential methods 
and procedures involved in reading/language arts research. Focus is on multivariate techniques 
that provide a means of investigating complex educational problems. 
Prerequisite: ED 700 and instructor permission. 

ED 711 Topics in Literature for Children (4) 
Focuses on the application of literary criteria to selected children's books, the history of 

I 

I, 
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children's literature, children's responses to literature, and controversial issues. Intended to 
broaden knowledge and appreciation of children's literature. 

ED 745 Staff and Curriculum Development, l<-12 (4) 
This course is designed to focus on instructional improvement as an interwoven process 
consisting of staff and curriculum development. Major emphasis is placed on analysis of 
leadership skills and knowledge. Special workshop sessions will be presented to help partici­
pants develop skills in problem and special interest areas. A problem solving process model, 
developed and implemented through group and individualized workshop sessions, will evolve 
through a set of core experiences. 

ED 770 Perspectives In Education (4) 
Examines one or more key perspectives on evaluation and change within schools and other 
educational settings. Successful completion of the course includes the development of an 
individualized plan of study for the Ed.S. degree program. 
Prerequisite: Master's degree and permission of the program director. 

ED 771 Topics In Educational Leadership (2 or 4) 
Topics selected primarily for students in the education specialist program. Different topics may 
be offered. Possible themes include staff development, educational change, leadership pro­
cesses, community relations, millages, curriculum leadership. May be taken more than once for 
up to 8 credits. 
Prerequisite: ED 770 or permission of the instructor. 
ED 775 Learning Models (4) 
An overview of theories of learning including stimulus response, cognitive, cybernetic, and 
integrative approaches as they relate to learning in the classroom. The student will examine 
applications of these theories in terms of variations of physical and social aspects of various 
learning environments. Capabilities of the computer and its use with respect to the various 
learning theories will be examined. 
Prerequisite: ED 595 or permission of instructor. 

ED 776 School and Teacher Time Management Issues (2 or 4) 
Investigates school time from individual, institutional, and societal perspectives. Examines 
social and school time systems, personal time management styles, stress reduction, clas.sroom 
scheduling, and curricular designs for student time-telling and time-coping skills. 

ED 779 Instructional Design (4) 
An introduction to instructional design. The student will become familiar with the procedures 
for analysis, development, and management of learning. The student will apply design skills to 
the development of a computer assisted learning experience. 
Prerequisite: ED 775 or permission of instructor. 

ED 780 Independent Investigations in Reading/Language Arts (2, 4, 6, or 8) 
This course is designed to allow doctoral students to investigate a topic under the direction of 
an appropriate faculty member. Student needs will determine the topics, but diagnostic, 
methodological, organizational, and administrative issues in reading will be encouraged. 
Prerequisite: Admission to the Ph.D. program and instructor permission. 

ED 781 Instructional Design Applications (4) 
Application of instructional design principles covered in ED 779. The student will participate in 
a team to solve school building or district level problems relating to the use of computers. 

ED 787 Applied Problems in Education (2 to 4) 
Students assess key restricting or supporting factors that may be affecting their own educa­
tional settings. Strategic plans are laid for the implementation and evaluation of proposed 
changes for that setting. 
Prerequisite: ED 770, completion of 28 approved hours, and adviser approval. 

ED 788 Research Problems In Education (2 to 4) 
Students plan procedures for evaluating aspects of their own education strategies, or for 
researching a current problem in education that directly or indirectly impacts upon those 
strategies. 
Prerequisite: ED 770, completion of 28 approved hours, and adviser approval. 

ED 789 Field Study In Education (2 to 4 ) 
Strategic changes previously begun or arranged in ED 787 or ED 788 are continued. A 
concluding report is prepared on findings, changes and recommendations, which in appropri­
ate cases may be made available to the cooperating school, agency, or school district. 
Prerequisite: ED 787 or ED 788. 
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ED 790 Independent Study (2, 4, or 8) 
Directed readings for Education Specialist degree students on any appropriate subject that is 
not available through regular course offerings. May be taken more than once for a total of 8 
credits. 
Prerequisite: Permission of the program director. 

ED 799 Thesis Research (4 to 24) 
Preparation of a research project culminating in the doctoral thesis. 

Special Courses 
SCIENCE 

Students enrolled in the M.A.T. elementary degree program described in this 
catalog may need one or more of the following courses. For specifics on their 
applicability within a given program, see the description of that program. 

SCS 505 Science and Children (4) 
A study of new science curricula for the elementary school. Topics include: teacher verbal skills, 
creativity, the special child in science, outdoor education, thematic units, integrated science, 
math and social studies, and current issues in science education. Field trips are included. 

SCS 506 Outdoor Education (4) 
Deals with the methods, materials, and places for education in, for and about the outdoors. 
Topics include: backpacking, family camping, ecological systems, bringing the outdoors in­
doors, personal challenge, and planning outdoor education programs. Field trips are included. 

COUNSELING COURSES 

CNS 560 Special Problems In Counseling and Personnel Work (2, 4, 6, or 8) 
Study of specialized problems in various phases and areas of guidance and counseling. Specific 
topics are based on student needs. May be taken more than once, but for no more than a total of 
8 credits. May be elected for independent study. 
Prerequisite: Permission of instructor. 

CNS 561 Counseling and Guidance in Elementary-Middle Schools (4) 
Examines dimensions of prevention vs. treatment and direct vs. indirect guidance and 
counseling services to children. Emphasizes approaches to help children develop in self­
understanding, self-concept, intro- and interpersonal skills, and valuing and decision-making 
skills. (Required for K-9 counseling endorsement.) 

CNS 562 Measurement and Evaluation In Counseling (4) 
Application of assessment procedures with children, adolescents, and adults for individual 
counseling, educational, and vocational planning including subjective and objective assessment 
procedures and techniques. Covers commonly used statistical procedures, various assessment 
instruments, comprehensive assessment programs, evaluation techniques, and basic research 
methodology. 
Prerequisite or corequisite: CNS 565 (Required for core program.) 

CNS 563 Group Procedures (4) 
Theory and practice of small group procedures in helping relationships. Provides opportunities 
to develop awareness of one's own interpersonal style and to acquire the core interpersonal 
skills used in group settings. Includes a study of the ethics of group leadership. 
Prerequisite . or corequisite: CNS 565. 

CNS 564 Delivery of Human Services (4) 
Surveys key issues in providing human services to the public. Legal, historical, and social 
factors are examined. Includes examples of systems approaches to the delivery of employment, 
mental health, vocational rehabilitation, and welfare services. Includes delivery of human 
services in business and industry settings. 
Prerequisites: CNS 562, 563, and 565 or permission of instructor. 

CNS 565 Counseling Theory and Practice (4) 
An introductory course covering historical, theoretical, and ethical bckgrounds for the 
counseling and guidance profession. Surveys classic counseling modalities. Includes models for 
organizing and delivering counseling services. 

CNS 566 Counseling and Guidance In Secondary and Adult Education (4) 
Study of issues, trends, and models for counseling and guidance with adolescents and adults in 
a variety of traditional and nontraditional educational settings. (Required for 7-12 endorse­
ment.) 
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PSYCHOLOGY COURSES 

PSY 510 Developmental Psychology (4) 
Description and evaluation of principles and theories of development from birth to maturity. 
Maturational processes, learning, and emotional disturbances are considered. 
Prerequisite: Permission of instructor or acceptance into the M.A.T. program. 

PSY 512 Tests and Measurements (4) 
Theories of measurement and evaluation. Construction and examination of tests of ability, 
achievement, interests, and special aptitudes. Objective tests of personality. 
Prerequisite: Permission of instructor or acceptance into the M.A.T. program. 

PSY 513 Psychopathology of Childhood (4) 
A survey of the psychopathology of children and adolescents emphasizing dynamic and 
cognitive-perceptual-motor variables. 
Prerequisite: PSY 510 or 512; or acceptance into the graduate program in psychology; or 
undergraduate major in psychology; or permission of instructor. 

EXERCISE SCIENCE COURSES 

EXS 506 Introduction to Research In Health and Physical Education (2) 
Historical, philosophical, experimental, descriptive, and research methods. Techniques of 
problem selection, data gathering, analysis, interpretation, and presentation of results. 

EXS 507 Theory and Practice of Physical Conditioning for 
Personal and Professional Use (2) 

Programs and teaching techniques to develop physical fitness. Subject matter includes weight 
control, nutrition, cardiovascular training, weight training, ergogenic aids. 

EXS 518 Exercise Physiology (4) 
Emphasis is placed on the physiology of the cardio-respiratory systems with application to 
human performance. Includes the study of neuromuscular, circulatory, and respiratory 
responses to exercise and training. Laboratory experiences develop techniques for measuring 
and interpreting physiological parameters. 

EXS 557 American Red Cross First Aid and Safety Practices (4) 
Techniques for the immediate and temporary care of the victims of a sudden accident or illness; 
with special emphasis on C.P.R. Development of curricular materials for safety education. 

EXS 558 Prevention, Care and Rehabilitation of Activity-Oriented Injuries (4) 
Includes both didactic and practicum components in prevention, care, and rehabilitation of 
injuries incurred in physical education, recreation, and competitive sports. The purpose and 
management of the school first-aid room and athletic training room are described. Laboratory 
experiences include instruction and practice in techniques for prevention and care of student 
injuries, including protective wrapping and taping. 
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SCHOOL OF NURSING 

Dean: 
Andrea R. Lindell 

Professor: 
Andrea R. Lindell, D.N.Sc., Catholic University of America, R.N. 

Associate Professor: 
Nadia Boulos, Ph.D., University of Michigan, R.N. 

Assistant Professors: 
Janet Barnfather, M.S.N., Wayne State University, R.N. 
Pamela Clarke, M.P.H., University of Michigan, R.N. 
Faithy Justin, M.P.H., University of Michigan, R.N. 
Sandra Lowery, M.S.N., Indiana University, R.N. 
Gary Moore, Ph.D., Wayne State University, R.N. 
Elizabeth Pinkstaff, M.P.H., University of California (Los Angeles), R.N. 
Trinidad Pit-og, M.N., University of the Philippines, R.N. 
Terrill Stumpf, M.N., University of California (Los Angeles), R.N. 
Diane Wilson, Ph.D., Michigan State University, R.N. 

Instructors: 
Penny Cass, M.S., University of Michigan, R.N. 
Frances Jackson, M.A., M.S., Wayne State University, R.N. 

Visiting Instructors: 
Debra Gorney, M.S.N., Wayne State University, R.N. 
Patricia Johnson, M.S.N., University of Michigan, R.N. 

THE MASTER OF SCIENCE IN NURSING 

The program leading lo the Mas/er of Science in Nursing has been approved but not ye/ 
implemented. There is some likelihood that ii will be implemented during the life of this catalog. 
Therefore, program details are provided. Timely announcement of the program's opening will be made. 

The Master of Science in Nursing program is designed to provide students who 
hold a baccalaureate degree in nursing with an organized sequential plan of study 
which leads to specialization in administration in geriatric nursing. 

The program is distinctive, offering a strong clinical focus and including the 
following components: 

preparation in the role of administrator of nursing services 
advanced preparation in geriatric nursing 
preparation in research and analysis 

Upon completion of the program the graduate will have acquired specialized skills in 
planning and providing nursing care for the elderly, in the analysis and formulation 
of health care policy, and in nursing research activities. 

Admission 

An applicant for admission to the Master of Science in Nursing program should 
have a bachelor's degree in nursing from an institution accredited by the National 
League for Nursing (NLN), with an undergraduate cumulative GPA of 3.00 or 
above. Applicants should show satisfactory achievement on the Graduate Record 
Examination general test (GRE) and have completed ST AT 320 or its equivalent. 
Individuals must have a current license to practice as a registered nurse. It is 
preferred that the applicant have at least one year of prior clinical nursing experi­
ence. 
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Admission 
An applicant for admission to the Master of Science in medical physics program 

should have (a) a bachelor's degree from an accredited institution, (b) a strong back­
ground in physics and mathematics, and (c) course work in physiology and anatomy. 
The student may meet entrance requirements (b) and (c) by satisfactorily complet­
ing either Modern Physics (PHY 371) or Quantum Mechanics (PHY 472) and 
Physiology/Anatomy (BIO 221-222) by the end of the first year. 

Requirements for the Degree 
1. Successful completion of 44 credits of graduate course work distributed as

follows:
PHY 417 Advanced Laboratory (2) 
PHY 525 Radiation Biophysics (4) 
PHY 542 Advanced Electronics (4) 
PHY 548 Advanced Electronics Laboratory (2) 
PHY 552 Theoretical Physics (4) 
PHY 573 Nuclear Physics (4) 
PHY 600 Graduate Seminar (2) 
MPH 441 Physics of Radiology I (2) 
MPH 442 Physics of Radiology II (2) 
MPH 443 Physics of Nuclear Medicine I (2) 
MPH 541 Physics of Non-Ionizing Diagnostic Techniques (4) 
MPH 605 Special Topics (4) 
MPH 651 Physics of Radiotherapy (4) 
MPH 690 Research (4) 

2. Master's thesis.
By petition to the department, a maximum of 12 credits may be waivecl from

the master's degree requirement, subject to approval by the Graduate School, if the 
student has successfully completed equivalent course work as an undergraduate. 

Research Fields 
Medical physics research in the Department of Physics involves several areas: 

the hydrodynamics of the cerebrospinal fluid and intracranial pressure monitoring, 
magnetocardiography and magnetic measurements of cardiac bloodflow, radiation 
dosimetry and radiation protection in diagnostic radiology and radiotherapy, laser 
light scattering and optical diffraction of cataracts, toxins and other biological 
materials, and electrically mediated growth mechanisms in living systems. The 
department has access to various research resources in local hospitals, including CT­
scanning, linear accelerators, ultrasonic diagnostic devices, and computerized 
treatment planning. 

Course Descriptions 
Courses labeled PHY in the degree requirements are described in the Depart­

ment of Physics course section in this catalog. 
MPH 441 Physics of Radiology I (2) 
Physical principles underlying the practice of radiology. Offered fall only. 
Prerequisite: Department approval and PHY 371, 381, and either PHY 247 or 347. 
MPH 442 Physics of Radiology II (2) 
A continuation of MPH 441. Offered winter only. 
Prerequisite: MPH 441. 
MPH 443 Physics of Nuclear Medicine I (2) 
Physical principles of diagnostic and therapeutic applications of radionuclides. Offered fall 
only. 
Prerequisite: Approval of department, PHY 371, 381, and either PHY 247 or 347. 

MPH 444 Physics of Nuclear Medicine II (2) 

A continuation of MPH 443. Offered winter only. 
Prerequisite: MPH 443. 
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MPH 541 Physics of Non-Ionizing Diagnostic Techniques (4) 

The clinical applications and biological effects of electromagnetism and heat. Topics include 
ultrasound, thermography, EEG, ECG, evoked potentials, and lasers in medicine. 
Prerequisite: PHY 351 and 371 or equivalent. 
MPH 605 S�clal Topics (2 or 4) 

Current topics of special interest in medical physics. May be taken more than once. 
Prerequisite: PHY 351 and permission of instructor. 
MPH 651 Physics of Radiotherapy (4) 

Design and calibration of high-energy accelerators and teletherapy machines: cyclotrons, 
betatrons, linear accelerators, and cobalt and cesium units. External beam treatment planning
by various modalities: charged particle beams, high energy x-ray and-Y-ray beams.
Prerequisite: MPH 441, 442, 443, or permission of instructor. 
MPH 690 Research (2, 4, 6, or 8) 

MEDICAL REVIEW PROGRAM 

Director: 
Moon J. Pak, Yonsei University, Ph.D., University of Minnesota 

Assistant Program Director: 
Arthur J. Griggs, M.S., Wayne State University 

Clinical Associate Professors: 

Michael Garcia, M.D., University of Michigan 
Nasirul Haque, M.D., Dacca Medical College 
Alexander Ullmann, M.D., University of Munich 

Clinical Assistant Professors: 
Jaime V. Aragones, M.D., University of Santo Tomas 
Arnold L. Brown, MD., University of Texas 
E. Patrick Juras, M.D., Wayne State University
Satish C. Khaneja, M.D., Prince of Wales Medical College
Moufid Mitri, M.D., St. Joseph University
Ahmad M. Samhouri, M.D., University of Al-Mosul

The Medical Review Program is a graduate level, nondegree, short course for 
physicians preparing for examinat!ons_ for medic�! lice�sure or graduate medic�!
education opportunities. The exammahons for which this program prepares physi­
cians include the Educational Commission for Foreign Medical Graduates Examina­
tion (ECFMG) and the Federation Licensing Examination (FLEX). This program,
which is strictly didactic in nature, is offered on an annual or biannual basis. The
duration of the program is three months. During this time approximately 350 hours
of lecture are presented on the fundamentals underlying the basic and clinical
science subjects associated with medical education programs in t�e United States. To
be eligible for this program, applicants must be graduates, or semor year students, of
medical education programs recognized by the World Health Organization.
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