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1972-73 ACADEMIC CALENDAR 

1972 FIRST SEMESTER 

Aug. 28, 29, Mon., Tues.- Registration 
Aug. 30, Wed.-Beginning of classes 
Sept. 4, Mon.-Labor Day, Holiday 
Sept. 13, Wed.-Last day to add or drop a 

course and adjust fees 
Sept. 29, Fri.-Last day to submit gradua-

tion card 
Oct. 9, Mon.-Pioneer's Day, Holiday 
Oct. 10, Tues.-Monday classes 
Oct. 14, Sat.-Hobo Day 
Oct. 23, Mon.-Veteran's Day, Holiday 
Oct. 25, Wed.-Monday classes 
Nov. 7, Tues.-Last day a course may be 

dropped without a grade 
Nov. 22, Wed.-Thesis due, Graduate of­

fice 
Nov. 22, Wecl.-Classes close, 5:20 p.m., 

Thanksgiving 
Dec. 5, Tues.-Last day, Final orals 
Dec. 12, Tues.-Corrected theses due, 

Graduate Office 
Dec. 16, Sat.-Graduation, 2 p.m. 
Dec. 18, 19, 20, 21, 22, Mon., Tues., Wed., 

Thurs., Fri.-Semester Examinations 
Dec. 27, Wed.-Grades due at noon 

1973 SECOND SEMESTER 
Jan. 8, 9, Mon., Tues.-Registra tion 
Jan. 10, Wed.-Beginning of classes 
Jan. 23, Tues.-Last day to add or drop a 

course and ad just final fees 
Feb. 9, Fri.-Last day to submit gradua­

tion card 

Feb. 19, Mon.-Washington's Birthday, 
Holiday 

Mar. 2, Fri.-Classes close, 5:20 p.m. Re­
cess 

Mar. 12, Mon.-Classes resume 
Mar. 23, Fri.-Last day to drop a course 

without a grade 
April 11, Wed.-Theses due, Graduate Of­

fice 
April 19, Thurs,-Monday classes 
April 19, Thurs.-Classes close at 5:20 

p.m., Easter 
April 24, Tues.-Last day, Final orals 
April 24, Tues.-Classes resume 
May 1, Tues.-Correctecl theses clue, Grad­

uate Office 
May 5, Sat.-Gracluation, 10 a.m. 
May 7, 8, 9, 10, 11, Mon., Tues., Wed., 

Thurs., Fri.-Examinations 
May 14, Mon.-Grades clue, 5:00 p.m. 

1973 SUMMER SESSION 

June 6, Wed. a.m.-Registration, 8 a.m. to 
12 noon 

June 6, Wed. p.m.-Beginning of classes, 
1 p.m. 

June 29, Fri.-Gracluation cards due 
July 4, Wed.-Holiclay 
July 6, Fri.-Theses clue, Graduate Office 
July 18, Wed.-Last clay, Final orals 
July 26, Thurs.-Corrected theses due, 

Graduate Office 
July 31, Tues.-Classes close, 4:20 p.m. 
July 31, Tues.-Gracluation, 7 :30 p.m. 

The Graduate School Bulletin NOTICE-Due to conditions 
which may arise beyond the 
control of South Dakota State 
University, statements in this 
catalog may be changed during 
the next year without notic~. In 
so far as possible courses listed 
and approved by the Regents of 
Ed1Lcation will be offered, but 
the University reserves the_ right 
to modify any statement in ac­
cordance with -finances and 0th-
er unforeseen conditions. 

SOUTH DAKOTA STATE UNIVERSITY 
BROOKINGS, SOUTH DA KOT A 57006 
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Published quarterly by South Dakota State University 
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The Graduate School 
GENERAL INFORMATION 

An act of the Territorial Legislature, approved in 1881 , provided for the establish­
ment of what is now South Dakota State University. The institution granted its first 
Mas ter of Science degree in 1891 , its first Master of Education degree and its first Doc­
tor of Philosophy degree in 1958. All gradu ate work was supervised by a committee 
until 19.57, when th e Gradu ate School was established. 

A Graduate Council of seven members elected from the Graduate Faculty ass ists 
the Dean and Associate Dean in th e administration of the school. The council includes: 
The Gradua te Dean (chairman ) ; the Associate Dean ( Secretary); two members from 
biolog ical science; two members from physical science; two members from social sci­
ence; and one member from education. The Director of the Library serves as an ex 
offi cio member. 

The Graduate Faculty is composed of the University president, dean of academic 
affairs, college cleans, heads of departments in which graduate courses are given and 
other faculty chosen, on the b as is of their training and experience, in accordance with 
the policies of the Graduate School. All matters of policy and standards are acted on by 
th e Graduate Faculty. In addition , Gradu ate faculty are authorized to serve as advisers 
to graduate students or on their examining committees and to teach courses for graduate 
credit . 

This bulletin deals only with th e graduate programs of the institution. For mater­
ial on undergradu ate programs and for general information concerning South Dakota 
State, refer to the General Catalog. Information concerning summer school is published 
in the Summer Session Bulletin which may be obtained from the Graduate Office or 
from the Office of Student Services. 

PURPOSES 
The Graduate school provides an atmosphere for qualified students to obtain 

rigorous advanced education in a variety of fields in preparation for service and leader­
ship in their professions and society. It also promotes scholarly pursuits and scientific 
research for the advancement of knowledge within a climate of freedom of inquiry. 

ACCREDITATION 
South Dakota State University is a land-grant university and as such subscribes to 

the land-grant philosophy of edu ca tion , research, and extension as its three-fold mis­
sion. The graduate school is a separate administrative unit composed of selected schol­
ars within the university. 

The graduate program of South Dakota State is accredited through th e Doctoral 
degree by the North Central Association of Colleges and Secondary Schools, the region­
al accrediting agency for 19 states including South Dakota . The Graduate School is a 
member of the Council of Graduate Schools in the United States. 

The departments of Agricultural , Civil, E lectrical , and Mechanical En gineeriug 
are accredited by the Engineers Council for Professional Development. 

The curriculum in Journalism is accredited by the American Council on Education 
fo r Journalism. 

The Chemistry Departm ent is accredited by tl1e American Chemical Society. 
Preparation of seconclarv teachers, administrators and guidance counselors at the 

graduate level is accredited by the National Counc il for Accreditation of Teacher 
Education. 

Th e curriculum in Ph armacy is accredited by th e American Council on Pharma­
ceutical Education . 

Th e University also holds memhership in the Am erican Council on Education , the 
National Edu cation Association of Colleges of Pharmacy, th e American Society for 
Engin eering Education, The Association of Accredited Schools and Departments of 
Journalism, the American Library Association , the National Commission on Accrediting 
Agencies and th e American Chemical Society. 

ADMISSION TO THE GRADUATE SCHOOL 
Students taking work beyond th e Bachelor's degree, whether or not they int~ncl 

to work for an advanced degree may be class ified as graduate students. Before enrollmg 
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in any graduate course, th ey must be admitted to the Graduate School. ( The exception 
to this is a student with a Bachelor's degree who en ters school tu bake undergraduate 
work. For this, admission is obtained through the Office of Student Services.) 

T o apply, a form supplied by the Graduate Office must be submitted to that office 
15 days prior to the opening of the term. With the application , the following must be 
provided : 

I . One official transcript of undergraduate coursework. This applies to graduates of 
South Dakota State as well as to graduates of other institutions. However, South 
Dakota State graduates who do not intend to work toward an advanced degree 
need not furnish a transcript. If some graduate work has been taken at another 
institution, one official tran script must be supplied for thi s also, even though th e 
applicant may not wish to apply some of this work toward a degree here. For 
those making application prior to obtaining their Bachelor's degree, an incom­
plete transcript must be fil ed with the application. A complete transcript must 
then be filed during the first term in which the student takes graduate work. 

2. An application fee of $10, except form er South Dakota State students. 

3. A report of phys ical examination. This is required of all stuclents except those 
taking not over 8 credits per semester, or those enrolled as undergraduates at 
South Dakota State during the previous year. 

1. Two letters of recommcmlation from persons acriuainted with the academic 
ability of the applicant. These letters on forms supplied by the Graduate Office 
should be sent directly to the Graduate Office by the person writing them. 

5. Students from foreign countries must also send the following with their 
applications: 

a. A statement as to whether financia l assistance wi ll he reriuired from this 
institution . 

h . The results of the T est of English as a Foreign Language ( TOEFL) . In add i­
tion , all foreign students will he rcriuired to enroll in GS 123, English for 
Foreign Students, during their first semester. 

Note: Students from fore ign countries should Ric thei r applications at least 
four months in advance of registration. 

After an application for adm ission and supporting documents arc received, they 
are reviewed hy the departn11~nt concerned. Using the recommendations from the de­
partment , the Associate Dean of the Graduate School acts on the applica tion. He then 
notifies the applicant, the department or committc(' concerned , the Dean of Stu­
dent Services and the Office of the Registrar. 

Admission to the Graduate School requires that the applicant he a graduate of or 
a candidate for a degree from an institution of higher learn ing. The institution must 
he one of recognized stancling, whose requirements arc suhstantially the same as those 
of the department( s) of South D akota State in which the advanced degree will be 
taken. 

Transient Appliccition 
Students expecting to enroll in a limited numher of courses ( not over 10 hours) and 

who clo not expect to work toward a degree, may use the transient applica tion form. 
This procedure does not require a transcript nor payment of the applica tion fee. Ccrti­
c:ation of Completion of a Bachelor's degee from an accredited institution is reriuired , 
however. 

Admission Without Condition 
An applicant may be admitted without condition if he has completed a Bachelor's 

degree, satisfactori ly completed all undergraduate prerequisites for his major and minor 
fields of study, and had an average ,grade of "B" ( 3.0 or higher on a 4-point grad ing 
system (A = 4, B = 3, C = 2, D = 1) , during th e last two academic years of undergradu­
ate work. 
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Provisional Admission 
Provisional admission may be granted if: 
1. The applicant has a 3.0 or higher grade point average for the last ,3 semesters but 

has not completed the last semester of undergraduate study. Admission is provisional 
until the Bachelor's degree is granted. ( Provided a 3.0 or higher grade point average 
is maintained for the last two years.) 

2. The applicant lacks prereq uisite undergraduate courses specified by the major 
departmen t. Admission is provisional until these courses have been completed without 
graduate credit and to the satisfaction of the department. 

3. Th e applicant has a low grade point average between 2.4 and 3.0 for his jun­
ior-senior years. 

A student admitted provisionally must remove any provisions as soon as possible. 
Departments will assign advisers to such students. Failure of a student to do satisfactory 
graduate work at any point in his program is sufficient grounds for dismissal or reclas­
sification as a nondegree or Special student. 

Students with a junior-senior grade point ave rage below 2.75 and who have 
pass-fail ( or equivalent) grades shall have instructors for such courses furnish letter 
grades or furnish satisfactory G.R.E. scores. 

Nondegree Admission 
Students not meeting the above admission requirements , those enrolled only in 

even ing or Extension classes, those· not working toward a degree or transient students 
may be granted admission and take courses as nondegrec or special students. 

Students with nondegree or Special student status may request and be granted a 
change in status to work toward a degree provided 10 credits of graduate work have 
heen completed with grades of "B" and provided the student enrolls full time in on­
campus courses. Genera lly no more than 10 credits under nondegree or Special student 
status may he applied toward a degree. Any change in this status will have to be ap­
proved hy th e department concerned and th e Associate Dean. 

Nondegree or Special students may not he granted Graduate Assistantships nor 
enroll for thes is credits. The Associate Dean will act as adviser for these students. 

Change of Status 
Students admitted provisional Iv or as Special students ( nondegree ) may rer1uest a 

change of status after satisfactorily completing 10 homs or more of graduate work. 
This reques t sl1ou ld be submitted to the Graduate School , after wh ich it will be submit­
ted to the appropriate department for a recommendation. 

However, students admitted as Special students ( not working toward a degree ) , 
while taking Extension courses , may not have their status changed until they come on 
campus as full-tim e students . 

Readmission 
Students formerly enrolled as graduate students at South Dakota State ( not enroll­

ed the previous semester) must apply for readmission at leas t one month prior to regis­
tration . Forms for this purpose should he obtained from th e Graduate School. 

Official transcripts for graduate work taken at other institutions since enrollment 
must be furnish ed at this time. 

It may be desirable to arrangP for a personal interview with the Head of the major 
department prior to registration. 

Graduate Record Examination 
Submission of the results of a Graduate Record Examin;ition is not a requirement 

for admission to the Graduate School. However, any department may impose s_uch a 
requirement, either prior to admission or d111 ing the tim e graduate work is being con­
ducted. 

Graduate Credit for Seniors 
Seniors within 15 credits of completing their Bachelor's degree at So11tl1 Dakota 

State may reques t permission from th e Associate D ean to take 600 and 700 level 
com ses for graduate credit. Such permiss ion requires the student to have a grade point 
average of 2.5, or a junior-senior grade point average of :3.0 or better, not enroll for 
more than 18 credits (9 credits durin g summer school ) , and the course or courses are 
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not required for tl1 e Bachelor's d egree . Forms for reques ting per111ission to take cou rses 
for graduate cred it should be obtained from th e Graduate Office. 

Graduate Study by University Staff 
F ull-time members of the research , instrnctional, or extension staffs lllay enro ll fo r 

up to seven credits of course work per semester. Two cred its may he carried during the 
Sum111er Sess ion . Not more than 12 cred its may h e carried during the calendar year. 
Staff w ill pay matricu lation and applica tion fee if courses are taken for credit. 

Permission to enroll must b e obtained from the head of the department , Dean of 
the College, and the Pres ident. The proper form , obtained from th e Pres ident's Office, 
should h e co111pleted and presented to the Office of Student Services, when reg­
istering. Staff members, wishing to take courses but not working toward a degree at 
this institution , should obtain and comple te a permit to registe r form ( avai lable at the 
Graduate Office) . Staff me111bers ( below rank of Assistant Professor ) intend ing to work 
toward a degree at this institution must comple te th e usual graduate school application 
form. 

Staff members above the rank of instrnctor, including courtesv appointments, may 
not work toward an advanced degree at this insti tuti on. 

Departmental Requirements 
Individual depart111 cnts m:w impose additional ad mission rcrpiirc111 ents to their 

department. Inquire of th e depart111ent in which you are interested concerning such 
re<J uirements. Applican ts for a gradu.1te degree in guidan_ce and counseling, for exam­
ple, must meet the following add itional requirements: 

1. Hold a personal inte rview with the supervisor of counselor education. He may 
require the applicant to meet w ith a board prior to approving admission. Such a 
board would include starF me111bers from guidance and counseling, education 
and the applicant's support ing field. 

2. Two le tte rs of reco111111 endation ( on forms s11pplied by the Crad11 ate School) sup­
porting the application from immediate past employers, supervisors, or admin­
istrators. 

-3. Evidence of satisfactorv p hvs ic.11 and 111cntal health as de termined bv th e direc­
tor of student h ealth services at South Dakota State. 

Studen ts in g11idance and counseling may he req11irecl to present evidence of sati s­
factory physical and menta l h ealth prior to readmission or continuation of the program. 

Post-Doctoral Study 
Post-doctoral students or eminent scholars who desire temporarilv the privil eges of 

the research facilities, staff counsC'l, lih rarv or sem inars at the institution and who are 
not candidates for a degree, 111av pmsu c stt1cl y upon recom menrlation of the head of the 
d epartm ent and Dean and / or Director concerned ancl approval of tlw Dean of the 
Graduate School and the Presid ent. 

REGISTRATION 
Details of tl1 e procedme for registering are in the se ,nestur scllt'cl11k ava ilahlc prior 

to each reg istration. Graduate stud ents report to tl1 e C racl11atc Office as the first step of 
th e ir registration , to receive fmth er instru ctions . 

Normal and Maximum Credit Loads 
The normal credit load per semester cl ming the academ ic vear is 12 credits for th <" 

f11ll-ti111 e studC'nt. During the fonr wcf'k s11111111Pr sess ion the load is 4 cred its. Durin,t: 
the eight week s11111mer sess ion it is 8 credits ( ma ximum of 9 , except 10 for studen ts 
w ith a G .P. A. of ,3.2.5 or higher ) . \~Tork.shops arc included in these normal and ma ximum 
loads. 

The maximum credit loacl for grad uate assistants is as follows: 
Maximum credits student 

may carry during the: 
Academic Year Summer Session 

One-fourth time ass ist.mt 30 5 
One-half time ass istant 22 3 
Three-fourths time assistant 1.5 ,3 

In calc11lating credit loads, a udit courses arC' included at full value. Undergraduate 
courses are also included at full value. 
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TUITION AND FEES 
Academic year: 

Application fee ( new students only) ---------------------------- ___ ___ _____ ________________________ $10.00 
Matriculation fee ( new students only) _____ ___ _____ __ ----- --- ---- ------ ------------------------ 5.00 

0 Tuition per credit hour (residents) ______________ __________ __ _____ ___ _____________ _______________ __ ____ 18.00 
0 Tuition per credit hour (non-residents) -- -- ---------- ---------------------------------------------- 36.00 
General University fee per semester. Includes laboratory fees, health fee, 

Student Union fee. Union fee ( $10.50) optional for graduate assistants 
on contract) ------------------------------------------------------------------------------------------------------- 24.00 
Student Association fee per semester ( optional for graduate assistants 

on contract) -------------------------------------------------------------------- ----------------- --------------- 23.50 
Extension courses: Tuition per credit hour (S. Dak. resident) _____________________ ___ 16.00 

(nonresident) ---- -------------- 25.00 

Summer Sessions:· 
The same fees apply to Summer Session except the General University fee is $1.30 

per credit with a minimum of $4.00 and the Student Association fee is $4. 

Other Fees: 
Late registration fee: A late registration fee of $10 is charged all students who 

enroll and pay their registration costs after the time announced for that purpose. 
Fees for auditing courses: The audit fee is $18 per credit for residents and $36 

per credit for non-resident. The audit fee will be waived for all personnel on University 
contract. Registration as an auditor requires the consent of the department concerned. 
Such registration carries permission to listen only, and no examinations or credit are 
given. 

Additional Fees for Graduate Students 
Before the thesis for the Master of Arts or Master of Science degree is presented to 

the Graduate Office in final form , a $5 payment must be made to cover in part the cost of 
bin€ling the two library copies_. 

Before the Doctor of Philosophy degree is granted the candidate must pay $20 
to cover the cost of microfilming the thesis and publishing the abstract in "Microfilm 
Abstracts." 

Registration for Thesis 790, Section II. All graduate students who have complet­
ed the thesis credits specified on their Plans of Study are required to register and pay 
tuition for Thesis 790, Section II, each semester ( including Summer) until they com­
plete their thesis. The number of credits for which to register will be determined by 
the Graduate Dean in consultation with the appropriate Department Head. 

FINANCIAL AND OTHER INFORMATION 
Fellowships and Assistantships 

A number of fellowships , research and teaching assistantships are available to well­
qualified graduate students. Recommendations for granting these are handled by the 
departments. Students interested in obtaining such financial assistance should write 
directly to the department in which they expect to do their major work. 

Obligation Incurred in Accepting an Assistantship 
The Graduate School of South Dakota State, as a member of the Council of Grad­

uate Schools in the United States, subscribes and adheres to the following resolution 
regarding scholars, fellows, trainees, and graduate assistants: In every case in which a 
graduate scholarship, fel lowship, traineeship or graduate assistantship for the next aca­
demic year is offered to an actual or prospective graduate student, the student, if he 
indicates his acceptance before April 15, will have complete freedom through April 15 
to submit in writing a resignation of his appointment in order to accept another scholar­
ship, fellowship, traineeship, or graduate assistantship. However, an acceptance given 
or left in force after April 15 commits him not to accept another appointment without 
first obtaining formal release for the purpose. 

•Graduate Assistants , Fellows :rnd Trainees on contr;i.c t with the Univers it y pay o nc-1hird the resident tuition per 
credit :rnd their dependents arc eligible for resident tuition. 
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Housing for Graduate Students 
Prospective graduate students should inquire about rooms or apartments of the 

Director of Student Housing, well in advance of registration. 

Living Costs 
Living costs, including tuition and fees, for the single res ident graduate student 

are estimated to be $2,000 to $2,500 per academic year. T ravel cos ts are not included. 

Graduate Courses During Summer Sessions 
Many departments offer gradu ate courses during the summer. F or information 

concerning the courses to be offered , write the Office of Student Services or the Gradu­
ate Office and request a Summer Session Bulletin. 

Credit Restri ction for Workshops 
While any number of credits may be earned in workshops, no more than two such 

credits may be applied toward a n advanced degree. 

Credit Restriction for Problems Courses 
No more than four credits in problems courses may be counted toward the Master 

or Arts, Mas ter of Science or Master of Education degree. No more than six credits of 
problems courses ( beyond the Bachelor's degree) may be counted toward the Doctor 
of Philosophy degree. 

Correspondence Courses 
Correspondence courses arc not given at the graduate level at this institution. 

Neither is transfer credit allowed fo r correspondence courses taken elsewhere. 

Grades for Thesis 
Graduate students usually register fo r th esis credit during several semesters. How­

ever, thesis advisers may give onlv an in complete grade ( I ) each term in which the 
stu dent enrolls fo r thesis credit until satisfactory completion of the thesis and final oral 
examination. The thesis adviser, upon sa tisfactory completion of the thesis and final 
oral, will then give a satisfa ctory grade ( E) for all thesis credit by notifying the Office 
of Student Services. If not sa tisfactory a grade of unsatisfactory would be given. 

Filing a Graduation Card 
Not later tl1an four weeks after registration for the term in which a student expects 

to receive the advanced degree, a graduation card must be fil ed with th e Graduate 
Office. Fai lure to file this card w ill result in a delay in graduation. 

Scholastic Requirements 
No nedit is given toward a graduate degree fo r any grade helow "C" iu 600 or 700 

level courses, or "B" in -'300 or 400 level courses. In addition, all work in the major must 
average " B" ( -'3 .0 ) and all work in the minor or in supporting courses must average "B" 
( 3.0 ). Grades for transfer courses are not used in calcul ating these grade point averages. 

A graduate student must attain a "B" average ( 3 .0 ) in all 600-700 level courses 
taken and 300, 400 and 500 level courses used in hi s grad uate program taken from 
South D akota State University. 

Cap, Gown, and Hood Rental 
Caps, gowns, and hoods for Commencement may be rented from the Student Asso­

ciation Bookstore in the Student Union. 

Attendance at Commencement 
All students are expected to participate in the Commencement exercises at which 

a degree is to be granted. Failure to attend will mean a delay in awarding the degree 
until a later Commencement exercise. In cases where attendance will require excessive 
expenditure fo r travel, or for some other good reason, the President may authorize an 
absence, and the degree will he granted . Such authoriza tion will be given only upon 
letter of reques t from the candidate to the President explaining the need for being 
absent. The President will notify the candidate if the reques t is approved . 
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Extension and Evening Students 
Graduate students enrolling in Extension or evening classes will be adm itted as 

non-degree students. Those students having less than a 2.4 junior-senior grade point 
average shou ld not expect to earn a graduate degree, unless they demonstrate exception­
al competence in their graduate work ( G.P.A. of 3.25 or higher). 

Furthermore, students cannot complete all rer1uirements for a degree with Exten­
sion and evening classes. A minimum of one semester of full-tim e on-campus work 
will be required. 

Outdating of Course Work 
Courses taken more than six years prior to completion of the Master's degree are 

considered ou tdated. Credit for courses taken more than six years before completion may 
be applied to a Master's only if the course is repeated, or if an examination covering 
the material is certified as passed by appropriate faculty member. 

The rules of the Graduate School in effect at the beginning of the seventh year 
following admiss ion to work toward a Master's degree will apply if the degree has not 
been granted by then. 

Transfer of Credits 
Graduate credits earned at other institutions may be applied toward the Master's 

degree. Such cred its must be approved fo r transfer by the student's adviser and by the 
Associate Dean. Usually this is clone at the time a Plan of Study is approved. Such 
transfer for a Master's degree is lim ited to 7 credits in the major and 3 credits in the 
minor or supporting course area. 

Credits for transfer courses are allowed only if a grade of "B" or better was earned, 
the course is not outdated, and an official transcript •is furnished. 

Degrees and Fields of Study 
South Dakota State offers the Master of Science, the Master of Arts, the Master of 

Education, and the Doctor of Philosophy degree. The student who wishes to become a 
candidate for an advanced degree must not only fulfill these rer1uirements but meet 
those of the major and minor departments as well. 

THE MASTER OF ARTS AND MASTER OF SCIENCE DEGREES 

The Master of Science degree is offered with the fo llowing majors: 
Agricultural Engineering Entomology 
Agronomy Home Economics Education 
Animal Science Journalism 
Bacteriology Mechanical Engineering 
Biology Physical Education 
Chemistry 
Civil Engineering Plant Pathology 
Dairy Science Rural Sociology 
Economics W ildl ife Biology 
Electrical Engineering Zoology 

The major fields showll above may ~lso be selected as minor fields. In addition , 
History, Horticulture, Political Science, Mechanized Agriculture ( Agricultural Engin­
eering department) may be chosen as a minor. 

The Master of Arts degree is offered with the following major: 
English 

The Major field listed above may also be selectc<l as a minor field . 

The Advisers 
Each student in the Master's degree program will choose a major adviser through 

consultation with the heHd of the department in which the major is being taken_. Th_e 
major adviser is required to be a member of th e graduate faculty. A mmor adv1~er is 
also chosen when a minor field is elected . The major adviser should be chosen pnor to 
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registration for the first semester of work , and the min or adviser as soon thereafter as 
possible. At the option of the department, the Graduate Faculty representative may be 
selected when a research topic is chosen. 

Residence and Credit Requirements 
A minimum of 30 graduate cred its beyond the Bachelor's degree is reciuired for 

the Master of Arts and the Master of Science degree. Th e mini11111m res idence reguirf' ­
ment for this degree is 20 graduate credits. In addition a minimum of one semester or 
two summer sessions of full-tim e graduate work ( 12 semester hours) must be spent on 
campus. Residence credit is given only for graduate credit earned in courses offered by 
South Dakota State. 

Requirements for the Major 
A minimum of HJ credits out of the 30 required for a Mas ter's degree must be 

earned in the major. The thesis must account for 5 to 7 of these. Courses for the major 
must be taken in the major department or in related fields. 

Requirements for the Minor or Supporting Courses 
A minimum of 8 credits must be earned in th e minor or supporting fields for a 

Master's degree. Supporting courses in two or more departments may be taken in 
lieu of a minor if approved by the major adviser. 

Courses in th e major department may be used as supporting courses, provided 
they are considered sufficiently diverse by the major department. 

Plan of Study 
A Master's D egree student during his first term of study must work out a Plan of 

Study. The plan should be worked out with his adviser, approved hy the adviser and 
head of the major department , and submitted on an appropriate form to the Graduat~ 
School for approval. It must be submitted prior to the end of th e first semester of Grad­
uate work. The student's major adviser, and others concerned will be notified of action 
taken by the Associate D ean. 

After approval , changes in the Plan of Study must be requested on a form fur­
nish ed by the Graduate Office. Chan ges must he approved by the ad viser, department 
head and Associate Dean. 

Admission to Candidacy 
Admission to the Grad11ate School docs not imply admission to canclidacy. A 

student is admitted as 'I candidate onlv after 20 grad11atc credits have heen earned 
( transfer credits may apply ), provided: ( 1) the grade point average is "B" or better in 
the major and "B" or better in the minor or supporting comses, ( 2 ) reasonable progress 
has been made in the research for th e thesis, ( 3) an approved program of study is on 
fil e at the Graduate Office, and ( 4) the major adviser recommends it. 

A student must he admitted to candidacy before taking his oral examination . 

The Thesis 
Students completing a Master of Arts or Master of Science degree must submit a 

thesis meeting the requirements of the Department and th e Graduate School. Require­
ments of th e Gradn atc School arc ou tlined in the'll_1imcographecl "Instrnctions for 
Th esis and Research Reports" avaihble from the Graduate Office. Requircn~ nt~ of a 
Department as to style, although th ey rnay differ, should he followed. A th esis guide. 
such as V/illiam Giles Campbell , Form and Style in Thesis Writing, Boston: Houghton 
Miffiin, 3d ed. , 1969, available from the Bookstore, may he helpful. 

The th esis should represent a scholarl y contribution to knowl edge hy the candi­
da te of research related to the major field. Although the th es is accounts for 5 to 7 
credits in the major, the number of credits is not necessarily related to the amount of 
research completed. Thesis credits arc given for both the research and writing reciuired 
for the thesis. Grades for thesis are turned in as Incomplete ( I) until the oral examina­
tion. If accepted by th e examination committee, the major adviser and the Associate 
Dean of the Gradu ate School , one grade of Sati sfactory ( E ) for all the thesis is turned 
in. 

The original copy of the thesis must be fil ed with the Graduate Office for examina­
tion at least 10 clays ( excluding Sundays and holidays ) before th e oral examination. 
The student should distribute one copy to each member of his committee . The original 



South Dakota State University 

and one copy, corrected in accordance with suggest ion s hy the examination comm ittee 
and the Graduate Office, must be returned to the Graduate Office with a receipt from 
the Library showing that $5 has been paid for the cost of binding. This should be com­
pleted five days prior to Commencement. 

Non-thesis Option "B" in Economics and Physical Education 
Students may comple te a /\faste r of Science degree in Economics without a thes is 

under option "B." Option "B" requires 32 credit hours of course work, includin<t 2 hours 
of Econ 690 ( Spec ial Problems ) for a research paper. Further details should be bobtainecl 
from the Economics Department. 

Students may complete a Master of Science degree in Physical Education without 
a thes is under options "B" or "C." Option "B" requires 32 credit hours of course work, 
including :3 hours of I-IPEH '793 ( Individual Hescarch) for a research paper. Option "C" 
requires ,35 credit hours of course work , a comprehensive wr itten examination and an 
oral ex,tmination. Further detail s should he obtained for both "B" and "C" from the 
Health , Physical Ed ucation and Hecreation Department. 

Language Requirement 
There is no general language requirement for the i'vlaster's clcgreP.. However, indi­

vidual departments may require a speaking or reading knowledge of a foreign language. 

Examination 
Candidates for a Master's cl e,grce arc required to pass an oral examination covering 

th e research and courses incluclecl in the graduate program. This must be done 10 clays 
( excluding Sundays and holidays) before Commencement. 

The examining committee in cludes ( l) th e major adviser (chairman ), ( 2) a mem­
ber of the Graduate Facu lty appointed by the Associate Dean and representing the Grad­
uate Faculty, ( 3) one add itional representative from the major field, and ( 4) one repre­
sentati,·e from tlw minor or supporting course field. The major adviser selects the com­
mittee members ( except for th e representative of the Graduate Faculty) and submits 
th eir names to the Associate Dean of the Graduate School for approval. 

THE MASTER OF EDUCATION DEGREE 
The ,\ laster of Education degree is offered under two options (see Residence and 

Credit Rec1uirc111ents below) and with the following majors: 
Agricultural Education Social Science • 
Education Mathematics 
Guidance and Counseling 

The Advisers 
Each student in the \ laster of Education degree program will choose a major ad­

viser through consu ltation witl1 the head of the department or tl1 e chairman of the 
committee concerned. A minor adviser is chosen when a minor field is selected. The 
major adviser should he chosen prior to registration for th e first semester of work, and 
th e minor adviser should be chosen as soon th erea fter as possible. 

Different departments and are,1s 11se different systems of assigning advisers, but 
each department or committee will insure adequate guidance for its students through­
out th eir graduate work. 

Residence and Credit Requirements 
The !\faster of Education degree is offered und er two options. Option A rec1uires 

no thesis but does req uire a research report. Option B requires no thesis nor research 
report. The credit requirements for the options are: 

Option A: A minimum of :32 graduate credits beyond th e Bachelor's degree. Two 
credits must be earned as a research problem in the major fi eld. 

Option B: A minimum of :3.5 graduate credits beyond the Bachelor's degree. No 
research noblem is required , but a comprehensive written examina­
tion is rec1uired in addition to the final oral examination. 

•si.:c "Special Majors" on pagr.: 14 . 
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Requirements for the Major 
Option A: Of the 32 graduate creel its requirecl 21 ( including 2 for the research 

problem) must he carnccl in the major. 
Option B: Of the 35 graduate credits required, 24 must be earned in the major. 

Requirements for the Minor or Supporting Courses 
At least 8 graduate credits must he earned in the minor or in supporting courses 

uncler either Option A or Option B. \1/hen supporting courses me taken in lieu of the 
minor, they arc selected from two or more departments with th e approval of th e major 
adviser. Courses in th e major department may be used as supporting courses, provided 
they are considered sufficiently diverse by the major department. 

Students majoring in 1vlathematics or Social Science must take their minor in Edu­
cation. 

Plan of Study 
During the first term of work, a graduate student should plan with his adviser( s) 

the Plan of Study for the ~faster of Education degree. This plan, approved by 
the adviser ( s) and the head of the major department or the committee chairman con­
cerned , is submitted on the appropriate form to th e Associate Dean of the Graduate 
School for his approval. It must he submitted prior to the end of the first term of gradu­
ate work. The student, major adviser, and others concerned will be notified of action 
taken by the Associate Dean . 

Once the Plan of Study is approved, all changes must be rer1uested on a form 
furnished by the Graduate Office . To be allowed, these changes must be approved by 
the adviser, the department head or committee chairman, and the Associate Dean. 

Admission to Candidacy 
Admission to the Graduate Scl1ool does not imply admission to candidacy. A 

student is admitted as a candidate only after 20 g, aduate credits have been earned 
( transfer credits may apply) provided: ( 1) the grade point average in the major 
and in the minor or supporting courses is "B'' or better; ( 2) reasonable progress has 
been made in th e research report in th e case of Option A students, ( ,3) an approved 
program of study is on file at the Graduate Office, and ( 4) the major adviser recom­
mends it. 

The Research Report (Option A) 
The research report required under Option A is based on research in the major 

fi eld. It is written in accordance with instructions outlined in, "Instructions for Theses 
and Research Reports,'' available in the Graduate Office. 

The research problem must account for two credits in the major. The credits are 
inc:luded in the minimum of 21 required in th e major. The research is not considered 
complete until its methods and findings have been recorded in a form acceptable to the 
major adviser, the examination committee, and the Associate Dean of the Graduate 
School. 

A copy of the research report must be filed at the Graduate Office 10 days ( exclud­
ing Sundays and holidays ) before the oral examination. Following the oral examina­
tion and approval of the research report, the original and first copy are delivered bound 
by the Printing Laboratory, to the major department office. This must be done five days 
before Commencement. 

Examinations 
Option A: Candidates for th e Master of Education degree under Option A must 

pass an oral examination covering the research ancl courses included in 
the graduate program. A •written examination over the course work may 
be reciuired by the department. This must be clone not less than 10 days 
( excluding Sundays and l1olidays) before Commencement. Before tak­
ing either examination , the student must be admitted to candidacy . 

Option B: Candidates under Option B must pass a comprehensive written exam­
nation over the comsework in th eir program. A department, with the 
concurrence of tl1e Graduate Faculty representative, may require or 
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dispense with an oral examination. 0 This Graduate Faculty representa­
tive will he appointed prior to the written examination by the Associate 
Dean at the requ es t of the department in order to participate in deter­
mining whether to exempt a student. 

T he examining committee under either option is composed of: ( l ) the major ad­
viser ( ehairman ), ( 2 ) a member appointed hy the Associate Dean and representing the 
Gradu ate Faculty, ( 3) one additional representative from the major field , and ( 4) one 
representati ve from the minor or supporting field. Except for the representative of the 
Graduate Faculty, the major adviser selec ts the committee members, subject to the ap­
proval of the Associate Dean of the Gradu ate School. 

THE DOCTOR OF PHILOSOPHY DEGREE 
The Doctor of Philosophy Degree is offered with the foll owing majors : 

Agricultural Engineering Science or Dairy Science Departments 
Agronomy Civil Engineering 
An imal Science-offe red in the Animal Sociology 

Admission Requirements 
Applicants for the Doctor of Phil osophy degree program usu ally must have a Mas­

ter's degree . Those not meeting this requirement will be rer1uired to complete a Master's 
degree unl ess th ey have a grade point average of "B" ( 3.0 ) or better for the last two 
years of undergraduate study. 

Residence and Credit Requirements 
Three academic years of full-time work beyond the Bachelor's degree (90 credits 

including transfer and thesis credits) is required for th e Doctor of Philosophy degree. 
Credit earned for the 1-- laster's degree may be applied. The minimum residence require­
ment is 50 credits at South Dakota State and one academic year of full-tim e work ( or 
th e equivalent in continuous half-time work ) toward the Doctor of Philosophy degree. 
Those on full-tim e facul ty appointment and graduate assistants may satisfy the contin­
uous residence requirement in one academic year. 

Th e indi vidual area or departme nt in which th e Doctor of Philosophy degree is 
granted , or the student's ad visory committee, may require more credits and residence 
than the minimum indicated :1bove if they feel it is in the bes t interest of the student. 

Outdating of Program and Coursework 
If the Doctor of Philosophy degree is not completed within eight years from ad­

mission to work toward the degree, a reconsideration of the stud ent's program will be 
necessary. In such cases, th e rules of the Gradu ate Sc.:hool governing at the beginning 
of th e nintl1 vear will bec.:ome e ffecti ve for th e student. 

A cours~ taken eight years previously cannot be applied toward th e Doctor of 
Philosophy degree except by permission of the advisory committee and th e Associate 
Dean of the Gradu ate School. Certification of updating may be accomplished by com­
"1]etion of a form from the Graduate School by th e Advisory Committee. 

The Advisory Committee 
During the student's first semester in res idence the major adviser will recommend 

to the Associate Dean members of an advisory committeee as follows : 
( l ) The major ad viser who acts as chairman of the committee . 
( 2 ) The head or representative of the major department or of a department in the 

area of the major. 
( .3) An additional member of th e major department or a related department. 
( 4) T he minor ad viser or a representati,·c fro m an area wl1 ere the supporting 

courses will be taken. 
( 5) In addition, th e associate clean will selec t a fifth member from a department 

representing an area not closelv related to the major or minor departm ent or 
area . This member represents the Gradu a te Faculty insuring that its rules 
and regulations are foll owed by the Committee. The above fi ve members 
shall be members of the Graduate Faculty . 

·Thi s op ti on to require or dispense wi th o ral cx:11n in :11 ion ~. for \l:iqcr of Fd11c:11ion, Op! io n IL students w as grant· 
eel by the Cradu:i. tc Faculty on ~by 20, 197 1, for :, two-yc:, r tri :tl pe riod rndin g !\by 19, 1973 . 
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Addition al members of the committee may be asked for by th e student or tl1c major 
adviser and assigned to th e committee by the Associa te Dean . 

Plan of Study 
, \ lithin six weeks after appointment , th e advisory committee will mee t with tl1 e 

student to plan a complete Plan of Stu dy and to consider a thesis topic. T he Plan of 
Study must be fo rwarded to th e G radu ate O f-Bee within two weeks after the meetin g. 
T he Plan is subjec t to approval by the Associa te Dean, and until it is approved the 
student cannot take the p reliminarv exami na tion. 

Any changes in the Plan of Study, once it is approved , mu st be approved by 
th e acl visorv committee and the Associatr Dean of th e Gra cl 11 ate School. 

Appropria te form s fo r the Plan of Study and changes are ava ilable a t the Grad­
uate Office. 

Transfer of Credits 
Graduate credits earned a t other institutions may be applied toward the Doctor of 

Phil osophy dc_gree if th ev wcrE' earned in rcs idcmT at th e in stitu t ion a t a grade of a t 
least "B," and if they are approved by the advisory committee and the Associate Dean . 
Transfer credits cannot substitute for cred its required fo r minimum residence ( Sec 
Residence and Credit Requirements) . 

Rec1uests fo r transfe r credits must he supported b v ,m offi cial transcript fil ed with 
the Graduate Office. 

The Major 
At leas t GO credits of th e 90 r<'quired for th e degree m11 st he earned in the major. 

Th esis , transfer, and 1'1laster's d egree credits may apply. Not all comses need to he 
in a single department or area, but all courses applying to th e major should be closely 
related to it. 

The Minor or Supporting Courses 
At leas t 15 credits of the 90 required fo r the cl c.~rec mus t he earned in a minor or 

in supportin g courses ( coursework chosen from lwo or more fi eld s ) . Transfer cred its ancl 
credits from the Master's degree may apply. All courses applying in the minor or sup­
portin g fi e lds m11st he taken 011tsid e the major department or arae . Com ses in th e 
ma jor department may he used as supporting comses, provided th ey arc considered 
sufficiently d iverse hy th e major department. 

Research Tool Requirements 
Each department witl1 th e approval of the Gradu ate Council shall determin e the 

research tool requirements for their students. Research tool s in vol ving fi elds not closely 
related to the field of study a nd used in advanced research may include foreign 
languages, sta ti stics, computer programming, or other areas. Credits earned in atta in ing 
proficiency in research tools ma y not be included in th e degree program. Specific de­
partments should be consulted fo r their requirements. 

Preliminary Examinations 
V/ hen comsework has been s11bstantially compl eted and the research tool require­

ment has b een met, preliminary exam ina tions covering com sework are taken. The first 
is a comp rehensive written exa mination which is fo llowed on sati sfactory completion 
by an oral examination . 

Th e acl visorv committee arran ges fo r exa minations and conducts them at times 
approved hy the' Associa te Dea n. Rl'v icw of the examin ations is accomplished by all 
nw mhcrs of the ad visory committeE', tlw results arc reported to th e Associa te Dean of the 
Graduate School on an appropria te fo rm an cl copies of the written examin ations arc 
Ri ed in the major department o ffi ce. 

The preliminary examinations m ust be completed sa ti sfactori lv six month s before 
the fin al exam ination is taken. 

Admission to Candidacy 
Upon sa tisfa ctory completion of the prelimin arv written and oral examin ations ,1 

Ph .D. student is admitted to candidacy. Th ereupon a student mu st register con tinu ouslv 
each semester dmin g tl1 c academic vcar ( fall , sprin g and sum mer ) until the Ph.D. is 
awarded. TT eg istra ti o\1 shall be fo r co(1rses, including thesis, or by Thesis 790, Section 2. 
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Failure to do so wi ll automatically terminate candidacy for the degree. Reinstatement 
rcc1uires retaking the preliminary examination. 

The Thesis 
The thesis should represent one academic year of full -time research. Of no specific 

length , it should advance or modify knowledge and demonstrate the candidate's mas­
tery of the subject. The instructions in " Instructions for Thesis and Research Reports," 
copies of which are available at th e Graduate Office, mu st be fo llowed in preparation of 
th e thes is . V,'hen submitted, it is aceompaniecl by an abstract of 600 words or less. 

After the manuscript is typed and approved by the ma jor adviser, the original 
is delivered to the Graduate Office 10 days ( excluding Sundays and holidays) prior to 
the final oral examination. After the th esis is found acceptable as to form by the Grad­
uate Office, copies are delivered to the advisory committee for their examination . 

Afte r the fina l oral examination , all necessary correct ions in the thesis are made 
and the first two copies are delivered to the Graduate Office five clays prior to Commence­
ment. A $5 fee is paid at the library to cover the cost of binding the two library copies., 

The student must also go tn the lib rary and sign an agreement relating to the pub­
lica tion of the abstract and th e microfi lming of the thesis. At this time a fee of $20 
covering the cost of microfilmin g must be paid. Thi s must be clone five clays prior to 
Commencement. 

The Final Examination 
The final oral examination is scheduled no sooner than six months following satis­

factory completion of the preliminary exam inations, and after the candidate's course­
work and thesis have been completed. It is conducted by the advisory committee at a 
time and place announced hy the Graduate Office. 

V\lhi le the advisory committee' determines th e character and length of the exami­
nation, sufficient time should be devoted to the thesis to test the ab il ity of the candidate 
to defend the research . In addition , q ues tions to test the candida te's general knowledge, 
judgment, and critical powers are usually asked. 

The final oral examination must be completed 10 days prior to Commencement. 

SPECIAL MAJORS 
One special major is offered under the Master of Education degree program. It is 

described below since it is direc ted by a com1~1ittee instead of a single department. 

Social Science Major (Master of Education) 
The Social Science major is for high school and junior college teachers whose 

teaching interes ts include economics, history, polit ical sc ience, and sociology, and those 
who w ish to prepare themselves to teach an integrated social science course. The can­
didate for th is degree may choose his advi,er from any of the departments involved. 

Admission to this program requires : ( 1) 24 semester credi ts in the social sciences, 
including a basic course or sequence of courses in econom ics, history, political science, 
and sociology, and a basic course in statistics, and ( 2) courses in education sufficient 
to meet the state certifica tion requirements . 

Th e requirements for the major are met in the departments of Economics, History 
and Geography; Political Science, and Sociology . Nine cred its must be earned in either 
economics, geography, history, poli tical science, or sociology. In the remaining three 
ri elcls, at least 10 cred its, about equa lly cliviclecl between them, must be earned . 

The minor is taken in ed11 C':1 tion, :111cl the minor adviser must be chosen from the 
Education department. Either Option A or Option B may be used. 



Courses of Instruction 
COURSE NUMBERING SYSTEM 

700-799 series 
Courses numbered from 700 through 799 are graduate level and are open to grad­

uate studen ts only ( except seniors by permission . See page 4). 

600-699 series 
Courses nurnhcred from GOO through 099 are graduate level courses but are open 

to undergraduate students having the necessary prerequisites . Th ey may not be used 
as a requirement for th e Bachelor's degree, but may serve as electives in an undergrad­
uate program. Not open to freshmen or sophomores. 

300-599 series 
Courses numbered 300 tl1rougl1 .599 are advanced undergraduate comses. They 

are not listed in this bulletin , but are listed in the general catalog. They may be used in 
meeting part of the requirements for grad uate degrees in accordance with the following: 

( 1) Total credit for courses in this series, when applied to a graduate program, 
will be reduced by 20 percent discarding all fractions. After such conversion , 
tl1 ese credits are defined as "converted credits," wl1ich are then considered as 
graduate credits in meeting th e requirements for the various degrees, provid­
ed that a grade of at least "B" is attained in each course in this series . For 
example, if eight cred its are earned in this series, they would be equivalent 
to six graduate credits. 

( 2) For the Master of Arts, i\'1nster of Science or !\faster of Education degrees, no 
more than seven converted credits may be applied to the graduate program. 
They may be applied in the major, minor, or suporting course areas. 

( 3) For the Doctor of Philosopl1y degree, no more than 10 converted credits may 
be applied to th e graduate program. They may be applied in the major, minor, 
or supporting course areas. 

( 4) Transfer credits may not be applied. 

( .5) Converted credi ts may not he applied without th e penrnss10n of th e major 
adviser or advisory committee, th e minor adviser ( when applicable), and the 

. Associate Dean of the Gradu ate School. 

Note: When courses in the 300-599 series are applied to a graduate program, they 
are entered on the transcript without notation. It is doubtful, therefore, that 
they could be transferred as graduate credit to another institution. 

ABBREVIATIONS USED 
Cr, Credit P, Prerequisite F , Fall semester S, Spring semester Su, Summer session 

1 4( -'3 ,2) Following course titles, this svstem is used to descrihc the distribution of 
cred its. The numher preceding tl1 e parenthesis represents the credit for the 
course, the first numhcr in the parenthesis the number of lecture periods, and 
the second number in the parenth es is the number of hours of laboratory per 
week. 
Other abbreviations used arc explained in the text. 

15 
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DEPARTMENT OF AEROSPACE MANAGEMENT 

Professor Tristram J. Cummins, Head 

Graduate major offered: Presently no major is offered. 

Graduate minor offered: Aerospace Management. 
This minor is offered at Ellsworth Air Force Base to Minuteman Officers taking a 
major in Economics. 

Prerequisites for graduate study: 
A Bachelor's degree. A background in social sciences and statistics is helpful, but not 
essential. Essential areas in which deficiences exist will be overcome with additional 
courses. 

Aerospace Management Courses (AM) 

662 Advanced Management Concepts 2 (2 ,0) 
Study of modern management theory as a basis fo r 

eva luation of its application in both the military and 
non-military organization . After a historical review 
of the development of irianagcm cnt though t, man­
agement will be defi ned by: th e functional approach, 
the bcha vio r:1listic and human relations approach , 
and th e systems approach. 

672 Planning in the Management Process 2 (2,0) 
Planning is divided into four sections: as a function 

of management, and the part planning plays in 
achieving ove rall organizational goals; a description 
of the activities and criteria which must be developed 
to allow efficient planning to take place; the role of 
the va rious le vels of management in the planning 
process; a description of the parts of plans, types of 
plans, m ethods for analyzing data and making deci­
sions, and problems encountered in the irnplemcnta­
tion of approved plans. 

682 Theory and Management of Systems 2 (2 ,0) 
Emphasis is directed to the systems approach and 

th e contribution this approach ha s rnade, by its intro­
duction to concepts, th eo ry and practice of manage­
ment in non -military organizations. To provide an 
understanding of selected functions operations with­
in Department of Defense and the Air Force . Select­
ed aspects or techniques inherent in the systems ap­
proach , in both military and non-111ilitary situations, 
w ill be resea rch ed and reported upon. 

692 Logistics Management 2 (2,0) 
· A n introduction to the functions of supp ly, rnain­
tcnancc , and transportation as practiced in both mil­
itary and non-military operat ions. Describes each 
rnajor area and the interrelationships they form to 
provide support for the achievement of organization­
al goal s. Discussion of each function includes spe­
cific ana lytical techniques used in the managem ent 
of. that function , e.g., economic order theory, queue­
ing theory, si1nu lation, and control theory. 

DEPARTMENT OF AGRICULTURAL ENGINEERING 
Professor D. L. Moc, H ead 

Professors DeLong, V. M yers, Turnquist, Wiersma; Associate Professors DeBocr, Johnson , Lytle, Young 

Graduate major offered: Master of Science degree with major in Agricultural Engineering. 
Doctor of Philosophy with major in Agricultural Engineering. 

Graduate minors offered: Agricultural Engineering, Mechanized Agriculture. 

Prerequisites for graduate study: 
For the graduate major a Bachelor of Science degree in engineering or its equivalent. 
For the graduate minor prerequisites to the graduate courses elected. 

Agricultural Engineering Courses (AE) 
612 Engineering Phases of Crop Processing 2(2,0) 

Detailed analnical studies of cutting and shear­
ing , collecting, p;1ckaging, size reduction, dehyd rat­
ing, hauling, cleaning , and sto ring of agricultural 
crops. P , 412,422. Alternate yea rs. Spr 1973 

613 Instrumentation 3 (2 ,3) S 
Available instruments common ly used in Agri­

cultural Engineering resea rch. Principl es and rncth­
ods of measuring temperature, humidity, pressure , 
and fl ow with indicning and recording equ ipm ent. 
Appl ication and inst rum entati on of strain gage pres­
sure and fo rce tran sd ucers. P, 2il5 , Math 254. F 
1973 

623 Advanced Irrigation Engineering 3(2,3) S 1973 
Theo ry and desig n of ag ricultural drainage. Irriga­

tion principles, land preparation, design of surface 
and sprinkler irrigation syste ms. P, 414. 

643 Ground Water Engineering in Agriculture 
3 (3,0) 

Theory of ground water movement. Specific ap­
plications of flow into wells, into drains and flow 
to and frorn irriga tion channels. I', EM 323. F 1973 

652 Theoretical Micro-Climatology 2(2,0) F 1972 
Dcri,·:nion and appli ca ti on of physical laws to air 

Lffcr near the gro und occupied by plants and ani­
mal s. In strume nts used to t:1kc measurements in 
la yer near th e ground. P, Calculus, Ph ysics, AE 363. 
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702 Ad van ced Fa rm Buildings 2 (2 ,0) 
(Offered in 1973) 

Analysis of farm an imah and their en,· ironmcnt 
e m ploy ing e ngi neeri ng pr inc iples co m bined wit h bio­
log ica l pr inc iples . H omcotherrni c mecha nis m s of an­
ima ls and the influ ence of therm:d environment upon 
grmvth and product io n. I' , AE 304 . Alte rnate years . 

722 Advanced Farm Land Eng ineering 2 (2,0) 
(Offe red F 1972) 

Selec ted topics fro m fu nda m enta l co ncepts of 
m ode l a na lysis; spec ifi c appl icatio ns to problems in ­
,·o lving viscous and g rav itatio nal phe nomeno n ; var­
ied flow eq uation ~1pplicd to grav itational fl ow in 
dra in -li nes , open ditches and te rraces; use of tr:1c­
tivc force theory in ea rth channel c_lt:s ig n. P, 423, PS 
452 . Alte rna te years . 

742 Ad vanced Agricultural Tractors and Machines 
2 (2,0) 

U nit s of inst ruct ion w ill be selec ted from the fol­
low ing areas : T ractor chass is mecha nics and dynam­
ics , tran smiss ion s, hydrauli cs, hum an facto r~ consid­
erat ions fu r agricul tural machine operators, soi l 
d ynam ics in tillage a nd machin e- pl ant co ncepts . I'. 
Ma th 333 , a nd AE 484 o r eq ui va le nt. Altern a te 
yea rs. F 1972 

750 Special Problems in Agricultural Engineering 
1-2 (on d emand) 

G raduate stu de nts who w ish to p ursue de ta iled 

studies in one or sC\'cra l areas of the Ag ricul tural 
E ng inee ri ng fiel d includi ng m eteorology and cl ima­
to logy . 

752 Similitude 2( 1,2) (Offe red S 1972) 
A sy:-, tcm atic approach to the princip les :111d theory 

of d ime nsional an:ilysis, probl ems of mode l design 
and tests . T he use of struct u ra l a nd fluid m odels in 
desig n as th ey pe rta in to Ag ricultura l E nginee ring 
problems. 

753 Energy Transfer in Agricultura l Environment 
3(2,2) (Offe red in S 1973) 

Adva nced :-.t ud ics in energy transfer which per· 
tains to agricu ltu ral crops, soils, climatology, Auid s, 
machinery dy nam ics, and other materials. P, l\1E 
343 , ME 433 . PS 452 o r equi va lent co urses . 

763 Programming Agricultural Systems 3 ( 2 ,2 ) 
(Offered in S 1974) 

T he u:-.c of programs and computers in ad va nced 
eng in eering fo r th e so lu tio n of problems occurring in 
Agric ultural E ngineering studies . Gath ering, process~ 
ing . evaluating mass engi nee ri ng ,111 d sc ientifi c <l ata. 
I' , GE 290 , Ma th 4 13 or equi va lent. 

781 Graduate Seminar I ( I ,0) 
D isc ussion a nd repo rts of curre nt top ics a nd in ­

vestiga tion s in Ag ri cultu ral E ng ineer ing . (L imi t of 2 
credits fo r M.S., 3 cred its for Ph.D .) 
790 Thesis 

DEPARTMENT OF ANIMAL SCIENCE 
Professor De lwy n Dearborn, H ead 

i'rofesso rs Carl son , Dinkel. E111hry, Ka m stra, Koh lm eyer, Kohl er. Lut he r, Mo rgan. W ahl stro,n , Johnso n 
(Emeritus); Assoc ia te Professo rs Bush, Ga rtner , Lew is, McCarty, McCune 

Graduate majors offered: Master of Science deg ree with a major in A nimal Science. Doctor 
of Philosoph y degree wi-th a major in Animal Science . 

Graduate minors offered: Animal Sc ience. 
Research to ward the g radu ate degrees in this J epartment may be pursued in the a reas 
of animal breeding, animal nutrition , anim al ph ys io logy , meat technology, range 
m anagement or poultry nutrition . 

Prerequisites for graduate study: 
For the graduate m ajor a Bachelor 's degree including not less tha n 12 credits in 
A nimal Science. 
F or the g raduate minor a Bachelo r 's degree including prerequi sites for the graduate 
courses elected . 

Animal Science Courses (AS) 
600 Research Problems 1-.3 FSSu 

In vest iga tion of probl ems in the fo ll owin g ;1reas 
w ith results submi tted as a technica l paper : 

I . A nimal Breedin g 
2. N utriti on 
3 . Mea ts 
~1. Li vestock Product io n 
5. Range Managemen t 
G. Reprodu cti ve l'hysiolog1· 
7. Wool T echn ology 
8. Poultry 

601 Wild Lands Seminar I ( 1,0) S 
Gucs·t lectures and rev iew of current research and 

acti on prog rams in use of w ild land s. P. 323 an d 
senior standing . Limi t 2 cred its. 

610 Special Topics 1-3 FS 
Advanced stu dy of one or 1110rc ~e lected to pic~ 

~uc h as nutri tion, ph ys iology , research methodology, 
or 111 ;1rkcting . 

613 Population Genetics 3 (3,0) S 
(Offered in I 97 3) 

Ge netic stru cture of popubtions a nd forces affec t­
ing this structure . Th eo ries of biolog ica l variation , 
race and species fo rm a ti on. P, Bio 303 or equi va lent. 
I'S 6 I 4 or equi valent hi gh ly rcco111111 c nd ccl. Alte rn ate 
yea rs. 

614 Meat Technology 4(2,4) S ( O/Tcrccl in 1974 ) 
Basic ph ysical , chemica l, m icrobiologica l a nd hi s­

tolog ica l chara c teris tics of meat and effec ts of var~ 
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1ous processing methods on meat products :1ncl by­
products. P, 213. A lternate yea rs. 

683 Avian Nutrition 3(2,2) S (Offered in ]974) 
Nut ritional requ irements and deficiency signs, pe­

culiar ities or digestive physiology, formulation of 
diet s and dietary effects upon quantity , quality :ind 
effic ienc y of prod uction of chickens, turk eys, ph eas­
ants, ducks and geese . P, 243, uesirable antecedent 
263. 353. Alte rnate years . 

702 Experimental Procedure 2 (2,0) S 
Research methods and pL1nning of experimental 

work, necess;iry records. intcrprcq tion of results and 
presentation of material. P, PS 614 or equivalent. 

703 Animal Nutrition 3 (3.0) S (Offered in I 973) 
Princip les of nutrition in relation to growth , 

reproduction, lactation, fattening and work. P, Ch 
2-H and Z 304 or equivalent. Alternate years. 

722 Animal Nutrition Laboratory 2 (0,6) S 
(Offered in 1973) 

Laboratory methods course in volving demonstra­
tion and practical work in tech niques used in ani­
mal nutrition resea rch. P, 244 . Alternate years. 

723 Ruminology 3 (3,0) 
Sec Dairy Science 723 fur description. 

743 Advanced Physiology of Reproduction 
3(2,2) S (Offered in ]974) 

Anatomica l and physiological processes of repro­
duction in don1cstic animals with special emphasis 
on resea rch techniques ancl the findings of recent 
research. P, 443 . 

751 Graduate Seminar l ( 1,0) FS 
Report s and discussion of current research in ani­

mal scie nce. Maximum "f two credits for M.S. and 
fo ur credits tor Ph.D. 

761 Nutrition Seminar l (1,0) FS 
Repo rts and discussion of current resea rch in nu­

trition. Maximutn of two credits. 

773 Nutritional Interrelationships 3 (3,0) F 
Relationships between nutrients in m etaboli sm. 

Substitution and spa ring effec ts. Comparing meta­
bolic sign ificance of required nutrients for different 
animal species. 

790 Thesis in Animal Science as arranged. 

DEPARTMENT OF BACTERIOLOGY 
Professo r Robert Pengra, H ead 

Professors Baker, Middaugh, Parikh 

Graduate majors offered: Master of Science degree with a m aior m Bacteriology. 

Graduate minor offered: Bacteriology. 

Prerequisites for graduate study: 
For the graduate major, a Bachelor's degree with major work substantially equivalent 
to that required by this department. 
For the graduate minor a Bachelor's degree including prerequisites for the graduate 
courses elected. 

Bacteriology Courses (Bae) 
600 Microbiology Problem 1-4 credits FSSu 

Research problem in Microbiology. Four credits 
maximum. P, Senior standing and co nsen t of in ­
structo r. 

603 Virology 3(2,3) F 
Viral and ri ckettsial diseases of animals, bio­

chemic:il and biophysical properties of viral agents. 
viral replication in tissue culture, immun e mech­
anism aga inst ,·iru s diseases. The role of viral v;1c­
cincs and antiviral drugs. P, 403 and conse nt of 
in st ructor . 

604 Advanced Dairy Microbiology 4 (2,4) S 
(See description in Dairy Science.) 

614 Molecular and Microbial Genetics 4 ( 4 ,0) F 
Designed to serve :-1s a basic course in molecular 

ge netics. Exa mples to illu strate genetic principles arc 
drawn from all forms of life. Ope n to all stu de nts. I', 
Bio 303 . A cou rse in ge neral b~cteriology is recom­
mend ed. 

624 Systematic Bacteriology 4 (2,4) S 
(Offered in 1974) 

Bacterial no menclature and taxonomic relation­
ships among bacterial fam ili es and gene ra. Practical 
laboratory identificat ion and maintenan ce of bac­
teria. P, 304, a lternate years . 

701 Graduate Seminar 1 ( 1,0) FSSu 
P, graduate sta nding . Two credits max11num. 

704 Bacterial Metabolism 4(2,4 ) F 
(Offered in 1973) 

Biologica l oxidations, fe rm entatio n rncchanisms, 
metabolism of nitrogenous compounds , aerobic res­
p;ra tions, enzyme inductions and laboratory tech­
niques. I' , Bae 204 and Ch 244. Alterna te yea rs. 

714 Industrial Microbiology 4(2,4) S 
(Offered in 1973) 

Techn iqu es fo r production of microorganisms and 
their biochemical products of commercial import­
ance. Laboratory studies with molds, yeasts, and 
bac teria to prod uce antibiotics , orga nic ac ids. P, 204; 
Ch . 244. Alte rn a te years . 

790 Thesis in Microbiology 5-7 FSSu 
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DEPARTMENT OF BOTANY AND BIOLOGY 
Professor G. A. M ycrs, H ead 

Professors H olden , Miller (Emeritus), Morgan, Taylor 
Associate Professo rs Chen, Granholm, Hutcheson 

Graduate majors offered: Master of Science degree with major in Biology. 

Graduate minors offered: Botany or Biology. 

Prerequisites for graduate study: 
For the graduate major a Bachelor's degree, including 24 credits in biological sciences 
or consent. 
For the graduate minor a Bachelor's degree, including 16 credits in biological sci­
ences, or consent. 

Botany Courses (Bot) 
604 Growth and Development 4 ( 1,6) S 

(Offered in 1973) 
Relations of light , tem perature, water , wind, 

growth regulators, nutrients and other factors to 
various stages of plant growth and dc,·clopmenl. 
P, '124, Ch 130. Alternate yea rs. 

614 Advanced Plant Physiology 4 ( 1,6) S 
( Offered in I 97 4) 

Role of organic a!1d inorga nic compounds in plant 
nutrition. Emphasis on photosynth esis, rcsp ir;-ition, 
metabolism , and other cellular processes. P, 424, 
Ch 130. Alternate years. 

644 Advanced Plant Ecology 4 (3,2) 
S Alte rnate Su 1973 

Thcoretic:il analysis of th e trophic-d ynamic or 
energy re lationships of com muniti es with emphasis 
on productivity. Literature read ing. Laboratory work 
in techniques of community anal ys is. Field trip s. 

700 Special Topics 
I. Taxonom y 
2. Morphology 
3 . Murphogene!) is 
4. Anatom y 
5. To be designated 

790 Thesis in Botany 5-7 as arranged FSSu 

Biology Courses (Bio) 
600 Special Topics 

I. Radiation Biology 
2 . Evolution 
3. T o be designated 

603 Strategics in Science Teaching 3 (3 .0) FSSu 
This co ur:-.e is do ig ned to help th e teac he r and 

prospecti\' e teac her identify and tc:1ch ce rtain pro­
ce:-.:-.es deemed fundamenta l to science and :-.cie ntific 
beha vior. Th e emphasis will be not primarily of sub ­
ject m:1ttcr hut on th e ge neral c lements of the pro­
cess which ch:1r:1cterize the sc ie ntifi c rneth od of anal-

654 Biology of the Algae 4 
Sur vey of al ga l ph ylogeny. µhysiology, and ecol­

og y. Field and laboratorv practice in coll ect ion , iden­
tification , and sampling tech niques. 

693 Principles and Techniques in Electron 
Microscopy 3 

l'rinciplcs and techniques of electron microscopy, 
crosslisting in A nimal Sci e nce , Bacteriology, Ento­
mology-Zoology , Plant Science, Horti cu lture. Tech­
niqu es ;111d in strum e nts basic to the preparation, ex­

amination and interpretati o n of' specim e ns w ith th e 
elcc lron microscope. 

701 Graduate Seminar I ( I ,U) FS 
Re po rts and discussio ns of original and contem­

porary resea rch. P, g raduate standing. 

720 Biological Research Problem 2-4 credits, FSSu 
Introduction to Biologica l Research. 

790 Thesis in Biology 5-7 

DEPARTMENT OF CHEMISTRY 
Professo r Victor S. W cbstcr, Head 

Profo:-.o r:-. Brandwein , Emerick, Greb (Emeritus). Hal ve rson, John so n. Klug, 01:-.on , 0. Spinar , \Vad:-.wunh , 
\Vhite hcad ; Assoc iate Professo rs Gehrke, Grcich us, Grove, Je nse n , Olson, E. , Pa lm er, Ru e, 

Assistant Professor G uss (courtesy) 

Graduate majors offered: Master of Science degree with a major in Chemistry. 
Doctor of Philosophy degree with a major in Chemistry. Program suspended by Rege nts 

of Education as of June 22, 1972. · 

Graduate minors offered: Chemistry. 

Prerequisites for graduate study: 
For the graduate major a Bachelor's degree with a major in professional chemistry . 
For the graduate minor a Bachelor 's deg ree including prerequisites to the graduate 
courses elected. 
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Chemistry Courses (Ch) 
603-613 Physical Organic Chemistry 3 (3,0) FS 

St ud y of organic reaction mcch;i.nisms. P, 320, 
420 . 

610 Special Problems 1-4(0,3- 12) FS 
Research problems in chemistry . Strongl y recom­

mended for se nio r chem istry majors . P, co nsent of 
instructo r. Litn ited to a total of 4 cred its. 

622 Atomic and Molecular Structure 2 (2 ,0) S 
(Offered in 1973) 

Jvfolccular binding and introd uction to qu:1n turn 
tnechanics. P, 320, 420 . Alternate years. 

623 Structural Determination of Organic Com­
pounds 3 ( 1,6) F 
The determination of lhc struc ture of org-a nic 

compou nds primarily by spectroscopic techniques. 
P, 320, 420. 

633 Advanced Inorganic Chem istry 3 (3,0) F 
Se lected topics in modern inorganic chem istry. 

P, -1 13. 

643 Advanced Inorganic Chemistry 3 (3,0) S 
(Offe red in I 973) 

Selected topics in modern in orga nic chemi stry . P, 
4 13. Alternate years. 

653 Descriptive Inorganic Chemistry 3 (2 ,3) S 
(Offered in 1974) 

Laboratory work will include preparation and 
purifi catinn of typical inorganic compound s. P, 130 
( 4 credits) or 13-1 , 21-1 , 353 . Alternate years. 

663 Selected Topics in Analytical Chemistry 
3(2,3) S (Offered in 1974) 

Theory and practice in modern analytical chetnis­
try. P, 424. Alter nate yea rs. 

673 Selected Topics in Analytical Chemistry 
2 (2 ,0) S (Offered in 197 3) 

Theory and practice in modern analytical chetn is­
try . P, 424. Alternate years . 

Pha 604 Bionucleonics 4(3,3) S 

703Lipids 3(3,0) F (Offered in 1973) 
Selected topics on lipids and related compou nd s. P, 

6 15 or 705 . Alternate years. 

705 Principles of Biochemistry 5 (3,6) F 
Chemistry of biologica l processes of plants and 

a nimal s. P, 24-1 or 324. 

7Jl-721 Seminar I ( I ,0) FS 
Requ ired of all graduate m;ijors in chemistry . 

713 Advanced Physical Chemistry 3 (3,0) FS 
(Offered in 1973) 

Selec ted topics in physical chemistry . P, 420 . Al­
ternate years . 

Sec. I-Classical Thennod yna111ics 
Sec. 2-Quantu rn Chemistry I 
Sec. 3-Elcctrochemistry 
Each section 111ay be taken on ly once. 

722 Stereochemistry of Carbon Compounds 
2(2 ,0) S (Offered in 1974) 

Isom erism du e to spat ial arrangement 0[ atoms or 
groups . P, 320. Alternate years . 

723 Advanced Physical Chemistry 3 (3,0) S 
(Offered in 1973) 

Selected topics in Ph ys ical Chemistry. P, 420. Al-
ternate years . 

Sect. I-Statistical Thermod ynamics 
Sec. 2-Quantum Chemistry II 
Sec. 3-Surface Chemistry 
Sec. 4-Kinetics 
Each section may be taken on ly once. 

732 Biochemical Techniques 2 (0,6) S 
(Offered in 1973) 

Resea rch techniques of modern biochem istry per­
t:1 ini ng to scp:1rat ion , isolation, purification and 
me;isure111ent of compounds of biological importance. 
P, 615 or 705 . Alternate years . 

733-743 Adva nced Organic Chemistry 3 (3 ,0) FS 
(Offered in 1973-74) 

Selected topics in orga nic chemistry. P, 6 13. Alter­
nate years . 

753 Chemistry of Enzymes 3 (3,0) F 
Kinetics , mod es of act io n and prope rti es of en­

zymes and enzyme systems. P, 615 o r 705 . 

763 Advanced Biochemistry 3 (3,0) S 
A contin uati on of Ch 705 with major emphasis 

on interm ed iary metabolism and the physical che111-
istry of biological macromolecules . P, 6 I 5 or 705 . 

773 Carbohydrates 3 (3,0) F (Offered in I 973) 
Selected topics on carbohydrates . P, 615 or 705 . 

Alternate years. 

783 Proteins and Nucleic Acids 3 (3,0) S 
(Offered in I 974) 

Selected topics o n prote ins and nucleic acids, P, 
G 15 or 705 . Altern;ite years. 

790 Thesis in Chemistry credit as arranged FS 
The follow ing physics courses may be used m 

cill1cr the grad uate major or minor program . 

Phy 732 Statistical Mechanics 2 (2,0); P, 703 . 

Phy 743 Theory of the Solid State 3 (3,0); P, 443. 

Phy 763 Advanced Quantum Mechanics 3 (3,0) F; 
I', Ph y 35-1, 364 . 

Phy 783 Group Theory in Quantum Mechan ics 
3 (3,0) S; P, Phy 763 . 

DEPARTMENT OF CHILD DEVELOPMENT AND FAMILY RELATIONS 
Professor Jay Richardson, Head 

Graduate major offered: Master of Sc ience degree with a major in Ch ild Development and 
Family Relations. Program suspended by Regents of Education as of June 22, 1972. 
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Graduate minor offered: ChilJ Development and Family Relations. 

Prerequisites for graduate study: 
For the graduate minor a Bachelor's degree including prerequisites to the courses 
elected. 

Child Development and Family Relations Courses (CD) 
612 American Woman 2 (2 ,0) S 

(On sufficient demand) 
Recent literature regarding changing role of wo­

man. her development-ii tasks and unique contri bu­
tion she has to lllake in dynamic 20th century Amer­
ica. P, 322, or equivalent. 

623 Child and Family Counseling 3 (3,0) F 
Theory and philosophy of cou nse ling with chi l­

dren and their fam ili es. P, consent of in'itructor. 

630 Seminar in Human Develop ment and Family 
Relations 1-2 ( 1-2 ,0) (O n sufficient dcllland) 

Reports and discussions of current literature, in ­
cluding research methodolog y in area of hulllan de-

vclcipmcnt , personality, fami ly relations , marriage 
and falllily counseling. Maximum of 4 credi ts lllay 
be :1pplicd on advanced degree. P, consent of in­
~tructor. 

680 Special Problems in Human Development and 
Family Relations 2-4 cre,'lits as arranged 

Ind ividua l study for qualili ed students . P, consent 
of in structor . 

760 Early Childhood Education, Administration 
and Practicum 2-4 (On suA,c ient demand) 

Practical experience in administration of pre­
school. kindergarten program . P, 223, 302, 312, 
322, 333 . 

DEPARTMENT OF CIVIL ENGINEERING 
Professor E . E. Johnson , Head 

Professors Andersen , Chang, Dornbush , Koepsell, Shoukry; 
Associate Professors Larson, Lee 

Graduate major offered: Master of Science degree with a major in Civil Engineering. 
Doctor of Philosophy degree w'ith major in Civil E ngin eering. 

Graduate minor offered: Civil Engineering. 
Prerequisites for graduate study: 

For the graduate major a Bachelor of Science degree in engin eering or its eq ui va lent. 
For the graduate minor prerequisites to the graduate courses elected. 

Fields of Specialization: Highways, Structures, Hydraulics, Sanitary E ngineering and Water 
Resources. 

Civil Engineering Courses (CE) 
600 Seminar 0- 1 ( 1,0) FSSu 

Rev iew of literature on eng in eer ing . Re:1ding, re­
ports and rour.d table conferences fo r effective del iv­
ery of information. P, consent of in structor. 

602 Industrial Waste Treatment 2 (2,0) S 

Characte ri stic s and compos iti on of in dustrial 
wastes, sampling and lllethod s of :111a lysis of these 
wastes and remedial 111e..: asurcs for treatment and di s­
posal. P, 483 or eq ui valen t. 

603 Evironmental Engineering 3 (3,0) F 
The relationship of man's environment to his 

health and control of this environm ent from an en­
gineering standpoi nt. P, consent of instructor. 

610 Special Engineering Problems 1-3 FS 
E lective co urse for spec ial or detailed study or in ­

vestigation . P, senior standing in Civil Eng ineerin g . 

613 Advanced Structural Mechanics 3 (2,3) S 
Matrix methods, Arches and Rings, Buc kling, 

Structural Dynamics, Computer solutions. P, 413 
433 . 

623 Prestressed Concrete 3 (3,0) Su 
Thl..'ory and design of prestresscd co 11eretc includ ­

ing pre-tensioning and post-tensioning. P, 443. 

633 Hydraulic Design 3 (3,0) F 

Hydraulic design as appli ed to hydro-electric pow­
er dcvelnprnent and turbi ne design , flood routing in 
reservoirs and n:1tur;d chan nels . design of drainage 
stru ctures and energy dissipators. P, 423 . 

643 Advanced Hydraulics 3 (2 ,3) S 
Introd uction to topics rcl:tted to w:iter roourccs 

engineer ing including: dimcnsio n:il an:d ysis. simili­
tude, mechanics of sed im ent transport, river engi­
neer ing, coasta l hydr:1.ulics and stream chJ. nnel mc­
ch:rnics . P, 423 . 

653 Water Quality Analysis 3 ( I ,6) F 
The chem istry and interpretation of process con­

trol tests for the use and treatme nt of water and 
waste water. /\pp lication of test results to the design 
of water and waste water treatme nt works. I', 332 
<>r 334 . 

663 Open Channel Hydraulics 3 (3,0) F 
Energy and momentum pr inciples in open chan­

IH..:I flow, flow resistance.:, flow in uniform and non­
uniform channe ls, flood routing. P, 423. 

673 Fluvial Hydraulics 3 (3,0) S 
Eros ion, transportation and deposition of sedi­

ments by flowing water, bed load and suspended 
load movement, river behavior and control. P, 423 
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683 Pavement D esign 3 (3,0) S 
Stresses in :111 d desig n of fl exibl e and rig id p:n-c ­

m c nts inc lud ing su bg radcs , ba ses and sub- ba ses . 
P, 4 12 . 

693 Advanced Soils Engineering 3 (2 J) S 
1\ pp lica tion of basic soi l mecha nics to e ng in ee ring 

proble m s. Stabili ty, co m pactio n, e mban k m e nts, sce p­
;1gc, draining, and stabili zation. P, 444 . 

713 W ater Resources Eng ineering 3 (3,0) S 
J\ch·an cccl topics rela ted to w ater resou rces eng i­

nee ring in cl uding : !vfulti plc purpose rive r <lcvc lop­
mc nt , economic :111al ys is o f Aon~l control measure:,; , 
a:-. pccts of w ate r la w. ad va nced topics related to sur­
face and g round w ater hydrology :ind adm ini stra ti,·c 
aspec ts o f w ater resources plannin g . P , 423 . 

723 Water Treattment Plant Design 3 ( 1,6) F 
\ ·\l ate r su pp ly so urces, des ig n of trca t1r1cnt pL111ts, 

cost cs ti 1r1atcs of w :ltc r suppl y sys tems . P, g raduate 
standing . 

733 Ad vanced Indeterminate Structures 3 (3,0 ) F 
/\ n:il \'s is of stru c tural m e m be rs o f no n-uni fo rm 

sec ti o n.' A rch anal Ys is, mu ltil eve l fra m ework s, co l­
umn analogy, m o n{e nt d istributio n an d e ne rgy m c th -
0<l s. P, graduate standin g . 

734 Advanced Structural Design 4 (2,6) S 
D es ig n of rigid frames , effect of plasti c behav io r, 

detail s fo r cotn pl ex structu res, ·anal ys is of fi at pla te 
fl oo r sys tems . Des ig n compari son s. P, g rad uate 
standing . 

742 Plastic Design 2 (0,6 ) F 
Modes of fa il ure , plastic h inges, desig n ru les and 

ap plica ti ons . P, g rad uate standing . 

743 Elastic Stability 3 (3,0) S 
fluckling of colu111ns and plates. Lateral buckling 

of bca rn s; stability of rin gs . P, g raduate standing . 

753 Waste Water Treatment Plant Design 
3 ( I ,6) S 

Desig n of was te coll ec tio n and di sposal faciliti es , 
w aste treatm e nt plan ts , co.st estim ates of w aste di s­
posa l :incl trc:1 t111 c nt systems . P , g raduate sta ndin g . 

754 Sanitary Engineering Laboratory 4 (2,6) S 
Spec ial studi es of th e chernical and ph ysical as­

.spec ts of th e v~1rious unit processes e m ployed in w ate r 
an d wa .s te treatm e nt and bbn ratn ry wo rk necessar y 
to de si g n and o per;1te th ese uni ts. Fi eld studi es of 
strea m sanitati o n, w ater an d w aste wa te r treatrn e nt 
u ni ts . P, gradu ate stand ing . 

763 Advanced Sanitary Engineering 3 (3 ,0) S 
Ad van ced e ng in eering top ics re lated to sa nitar y 

e ng in ee ring an d public h ea lth , inclu d ing hou sing, 
:1 ir conditi o ning and ve ntilatio n, air po llutio n , hospi­
ta l and in stituti o nal sani tatio n , stream sa nitatio n, 
waste di sposa l, rad iolog ica l health and industrial h y­
g iene. 

773 Highway Administration and Economy 
3 (3,0) Su 

H ighway adrnini stration , hig hway and tra nsporta­
tio n costs, road use r benefi ts, cost benefit ratio . 

783 Ad vanced Transportation Engineering 3 (2 ,3) F 
Plan ning and des ig nin g of rail roads, hi ghwa ys, 

wa te r and a ir tran spo rtat io n fac ilities and coo rdina­
tio n of tra nspo rtat ion facil ities . 

790 Thesis FSSu 
Indepe nden t in vestiga tion of special p robl em and 

w ri tte n th es is. 

DEPARTMENT OF DAIRY SCIENCE 
Professo r J. H. Martin , H ead 

Professors Baker , D racy, Spurgeo n , Voelker, Yo ung ; Assoc iate Professor Ba rtl e (Emeritu s) 

Graduate majors offered: Master of Science degree with a major in Dairy Science. 
Doctor of Philosophy degree with a m ajor in Animal Science. 

Graduate minor offered: D airy Science. 

Prerequisites for graduate study: 
For the graduate major a Bachelor's degree with major work substantially equivalent 
to that required by this departmen t. 

For the gradu ate minor a Bachelor 's degree including prerequisites to the graduate 
courses selected. 

Dairy Science Courses (DS) 

604 Advanced Dairy Microbiology 4 (2 ,4 ) S 
(Offered in 197 3) 

Ro le of mi croo rga ni sm s in m an u fact ure and 
spoil age of man ufa ct u red da ir y prod ucts . P , 3 13 . 
Altern ate yea rs. 

612 Laboratory Techniques in Dairy Science 2 (0,6) F 
(Offered in 19i2) 

Cu rre nt research tec hniq ue.s in Da iry Sc ie nce in­
clud ing photometry; electrop horesis; a nd co lu mn. 
thin -Liyer , and gas ch ro matograph y of milk and 
p la nt or anima l ti ss ues. P, Ch 244 an d / or conse n t. 
Alte rna te yea rs. 

623 Physiology of Lactation 3 (3,0) S 
(Offered in 1973) 

Anatom y and ph ys iology of tna mmar y g lands. 
F acto rs affecti ng q ualit y and q ua ntity of milk. P, 
Z 304 . Alternate years . 

680 Dairy Science Problems 1-3 FSS u 
ln\·cst igat ion of prob le ms in dai ry prod uct io n o r 

dairy manu factur ing . Results subtni tted as a techn i­
cal pape r. P , con.se n t of inst ru ctor . 

701 Seminar 1 ( 1,0) S 
l' roblerns in dair y production , dairy manufactu r-
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ing. and related ~ciencc:-. . Ma:-:imum of 2 credits wi ll 
he allowed toward either the i\.ia,,e r of Sc ience or 
Doctor of Phil osoph y deg ree . 

723 Ruminology 3 (3.0) S (Offe red in 197 3) 
Biochemica l. physiolog ica l, and microbiolog ica l 

acti,·ity occurring in th e rumen and th e relat ion of 

rumen funct ion t(J a 11i111 a l rc:-.pon!-it: . P, AS 703 or 
conse nt. Al tcrnat t: yea rs. 

76 1 Nu triti on Semin ar I ( 1,0) F (Offered fall o nly) 
Reports and d isc uss ion of curren t research in nu · 

triti on. Limited to 2 credits. 

790 Thesis in D airy Science ( as arranged) 

DEPARTMENT OF ECONOMICS 
Professor John Tho111rson, Hcacl 

Profc~:-.o r:-. Aa nd erud. Helfin stin e. Kohlm eye r, Lockne r. ivlyc rs. Rose. Smythe: A~~uc iatL' Prufc.::-.!'.-or:­
Anlonidc.-, , Herr y. Gi lbert, Grc.:enbaurn. H :-. i:1 , I\1urra 

Graduate majors offered: Master of Science degree w ith a major in Econo mi cs. 
Doctor of Philosophy degree w ith a major in Agricultural Eco nomics. Program su,­

pened by Regen ts of Education as of June 22, 1972. 

Graduate minor offered: Economics. 

Prerequisites for graduate study: 
A Bachelor's degree is prerequisite. A backgro und in the social sciences and statistics 
is helpful, but not essential , as the department w ill fit the program to individual 
needs. Add itional background , w hich would be helpful to the student pursuing ;:i 

graduate degree in eco nomi cs, wo uld include mathematics, history, ph ilosophy and 
Engli sh . An earl y exposu re to foreign languages may be important to those con­
templating further graduate work. 

Non-thesis Option: Students may complete a Master of Science deg ree in Econom ics without 
a thesis under Option B. Option B requires 32 cred it hours of course work, including 2 
hours of Econ 690 (Special Problems) for a research paper. 

Economics Courses (Econ) 
603 Advanced Quantitative Economics 3 (3,0) S 

(Offered in 1973) 
Econometric ~ind other q uantitati\'(: methods ap­

plied to d ec isio n-making. T op ics studi ed will normal­
Iv in vo lve rn:ukct and income rn ocl cls. linear pro ­
,cir:1111ing. qucing theory. in,·cntory n, odc ls. :111d sim­
ulation. P , 3 14. Alternate yea rs. 

613 Economics of the Public Sector 3 (3,0) l' 
(Offered in I 972) 

Gover nmental operatio ns , poli cies. and rc,Tnues as 
related to empl oy m ent, produ cti,·it y, and eco nom ic 
welfare . A ltcr nati ,-cs th;it wou ld affect soc ia l sc n ·iccs, 
cduc 1t ion. u11n 11H.: n..:c :i ncl trade. fi:-.c:tl polic ic:,., and 
qua li ty of li fe. Alternate yea rs. 

623 Advanced Farm and Ranch Management 
3(3,0) S (Offered in 1973) 

Principles of production eco no mics. Re,·iew of 
ivf:tnagement methods, dcci sio n•m:1king , and probl em 
recog nition . Emphasis o n planning and organi z ing 
the form or ran ch. Budgeting. computeri zed :tccount• 
ing , and lin ta r programmi ng . P , 2 13 :i nd 234 or co n· 
se nt. Alte rnate years. 

633 Economics for High School Te;ichcrs 
(Worksh<>p) Su 

Ba:,. ic cou rse for prepa r:1t io n of High School eco-;. 
nomics inst ructo rs. Purposes of economic :111:1l y:-. i:-., 
goal:-. of a hig h :-.chool economic :-. co ur:,.e, adaptatit1n 
of ~tud cn t\ prior knowledge ln economic :111 :d y:-.i:-., 
a pplication of gra phic and mat hema ti cal loob to 
micro and m :1cro economic anah·sis. beha\·ioral \"S . 
qu :111tita ti n: approaches to anal y~is, and in terpn.: t:t· 
tion uf economic phenomena. 

643 Economics of the International Sector 
3(3.0) S (Offe red in l 9i3) 

Internatonal Aow of trad e and bala nce of pay­
ments. Moneta ry and fiscal policies . Trad e controls 
,rnd th eir effect upon agricultural and domestic econ­
omy . Significant current deve lopments in trad e :1nd 
linancc. P. 213, 333 or rnnse nt. Alternate years. 

663 Resource Econom ics for Environmental Control 
3(3,0) F (Offered in 1973) 

J·:con0111i1.." anal y:-.cs applied to problems in conse r· 
vation and developmen t of natura l reso urces . Effect 
of prog-rarn s o n bnd·usc. La nd institu tions. tenu re, 
zoning. and altcrn:tti\·c reso urce poli cies . P, 2 13. 
Al terna te years . 

673 History of Economic Thought 3 ( 3.0) S 
Sun-cy of eco norn ic theory; different schoob of 

eco nomic thou).!ht :111d economic en\"irnnmcnts 
wh ich produccd._th cm. P, i33 o r co nse nt. 

683 Market Power and Strategics 3 (3,0) S 
(Offered in 197.J) 

The ekmc.:nts invol vtd in market power :1ncl ho w 
they fu nct ion. Gove rnm ent reg ul ation of market s. 
Th e cons um er movement. Gr:1clcs, brands. :tch·e rti s­
ing and promoti on. Current changes in 1n arkcti ng 
strateg ics. P. 323 . J\ ltcrna tt: years. 

690 Special Problems 1-3 ( 1-3,0) FS 
Advanced work o r specia l p roblems in ag ricultural 

coopc.: ration, agr icultura l (inancc, fa rm manageme nt , 
l:ind economics, marke ting, pu bl ic finance, sta ti stiu,. 
Open to q ua lific.:d sc.: niors a nd grad uate studen ts by 
consen t. 
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691 Resea rch Methods I ( 1,0) F 702 Advanced Mac roeconomics 2 (2 ,0) S 

712 Advanced Microeconomics 2 (2 ,0) F 

780 Applied Economic Theory FS 

Planning, cond ucting. anal yz ing, and reporting 
economic research. Form ulation and testi ng of hy• 
potheses. Methods of summary and analysi s. Sources 
of data. 

693 Economics of Development 3 (3,0) F 
(Offered in 1973 ) 

701 Seminar in Economics I (1,0) 

790 Thesis in Economics as arranged 

DEPARTMENT OF EDUCATION 
Professor Duane Everrett, Head 

Professors Forema n, Gadda, Larsen. Schmied ing, Scholten, Schultz (Emer itus) , Sundet , 
W iseman (Emeritus) Associate Professor Herold (Emeri tu s) 

Graduate majors offered : Master of Ed uca tion degree w ith a m ajor in Ed ucation, Agricul­
tural Education, or G ui dance and Coun seling. 

(See also Spec ial Major on page 14.) 

Graduate minors offered: Agricu ltural Education, E ducation , G uidance and Counsel ing. 

Prerequisites for graduate study: 
For the g raduate m ajor in Educat ion a Bachelor 's deg ree including completion of 

the curriculum at this institution ( or its equivalent) for Hig h School General Certifi­
cate fo r South Dakota . 

For the g raduate maj or in Agricultural Education a Bachelor 's degree including 
completion of the curriculum at th is institution (o r its eq uiva len t) for approva l as a 
teacher of Vocational Agriculture in South Dakota, 9 cred its in general ed ucation, 
and a course in elementary psychology. 

For either of the above majors, 8 credi ts of sc iences a nd m athem at ics are required , 
and at least one year of successfu l teaching experience in public schools is recom­
mended . 

The g raduate program in guidance and counseling is designed to provide the pro­
fess iona l preparation, su pervis ion, and competencies expected of qualified student 
personnel and guidance staff members to serve in public and private schools and 
in high er education positions. G raduates are also prepared to hold jobs in numer­
ous related occupations. 

For the g raduate m ajor in g ui dance and cou nseling, both a Bachelor's degree and 
a teaching certificate are required fo r those prepa ring to be hig h school cou nselors. 

Mature studen ts with a vocationa l commi tment, or those w ith a goal other than 
public school employment, may enter the g raduate degree program in g uidance and 
coun seli ng w ithout meeting requirements for the High School General Certificate 
for South Dakota. Candidates w ith deficiencies may be required to take courses in 
gu ida nce and psychology fo r undergraduate cred it. 

The G radu ate Program in Educat ion is designed to provide professional prepara­
tion above the Bachelor 's D egree fo r teachers. The program includes the following 
options: ( 1) Ed uca ti on Ad mini strat ion Program, (2) T eacher Intern Program, ( 3) a 
m ajo r in the teaching field and a minor in ed ucati on . (See details under depa rtmental 
a reas.) For the grad uate major in Educat ional Ad mini stration the Bachelor's Degree 
and a teaching ce rtificate are required . Admiss ion to the program does not require 
experi ence. However, it is recogn ized that those persons who complete the program 
should qualify fo r an Ad min istra ti ve Certifica te. The state of South Dakota issues an 
Adm inistrati ve Ce rtificate on th e basi s of the Master 's Deg ree and two years of success­
ful teachin g experience. Majo rs must also complete th e data sheet fo r ca ndidates and 
provide the depa rtment with two letters of recommendation from perso ns who have 
knowledge of their professional competenc ies. Applicants may be asked to meet w ith 
the Departmental Selection Committee prior to admission. 
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Note: Anyone who does not meet the above qualifications because of unusual cir­
cumstances may be approved for graduate study if he meets the approva l of the Heau 
of the Education Department and the Associate Dean of th e Graduate School. 

For the graduate minor a Bachelor 's degree and prerequisites for the graduate 
courses elected. 

Agricultural Education Courses (AgEd) 
600 Seminar in Agricultural Education 1-2 ( 1,0) 

or (2,0) 
Specific problems dealing with instruction in voca­

tional agriculture. proj ect work, course of study, farm 
enterprise anal ysis, local survey. Reading and prob­
lem work. P, 453, 454, 458. 

702 Adult Education in Vocational Agriculture 
2 (2,0) Su 

Young farmer :ind adult farmer work . Emphasizes 
needs and techniques in administering and conduct­
ing adult education program s in vocational agricul­
ture ; course pl;inning·, instructional procedures, fo l­
lowup and evaluation of adult classes . r, graduate 
student in Agricultural Education. 

712 FFA and Supervised Work Experience Programs 
in Agriculture 2 (2 ,0) Su 

Emphasizes needs , scope , and techniques in build­

in g supervised work ex peri ence in agriculture and 
Future Farmer programs. P , Graduate student in 
Agricultural Education. 

722 Curriculum in Vocational Agriculture 2 (2,0) Su 

For teachers :rnd :1dministr::i.tors of vocational agri• 

culture. Survey of scientific st udies and literature in 
ficltl: principl es and procedures in course building as 

applied to rncationa l agriculture. P , graduate student 

in Agricultural Education. 

Education Courses (Ed) 
606 Internship in Education 6(0 ,6) FSSu 

On-the-job particip,;tion in teaching in the public 
schoob und e r the supervision of :1 locil school in • 
~tructor and a staff membe r fro111 th e I )cp;1rtment of 
Education. 

630 Workshop in Education 1-3 Su 
\Vorkshop sessions, in several area~ ()f education; 

Methods, curriculum, guidance, administration SllJ1l'r• 

Yision and others. Generally require:,;' 45 hnurs of 
work per creclit in workshop ~c:ssions; lec tures, and 
outside assignm e nts. Concentrated c()urse. Credit at 
rate of one credit per week . N o more th;1n 4 credih 
ma y be carncd in WPrkshop. P , experienced teachcrs, 
consent of instructor. 

640 Education Seminar 1-3 ( 1-3.0) 
Review of scientific inn_·st igatio1b of probk-111~ ol 

education. Problems for invcstil!"ation and research 
a:-.:-.igned to stude nh. P , (,pen to ~en iors and gr:1clu:1tc 
~tudcnts in education hy pcrini s~iDn uf in:-.tructor. 

J 643 Public Relations 3 (3 ,U) SSu 
(Sec Journali sm Section.) 

650 Problems in Education 1-3 
Scltcted studies to meet need~ 11f :1d,·;111CL·d :-.lll· 

dents. P. ~cninr ~tanding, for sen ior~ and gr:1<lu:1tc 
:-.tudcnt." desiring to do indi vidual ~tudie:-.. Limited to 
3 credits in gr:1duate progr;1m. Cons<.:nt of instructor. 

Ed 662 Philosophy of Education 2 (2 ,0) FSu 
Comj)arison of historic and current philosophies of 

education. major emphasis of each. th e ir effects upon 
educationa l goals and practices today. (May count as 
Education credit .) 

Ed 672 Improvemen t of Reading 2 (2,0) SSu 
Description of normal process of development 111 

reading sk ill s and tech niques which rnay be used in 
remedying deviations which hinder readers in speed 
or comprehension. Recommended for gr;1d uate stu· 
dents in Language Ski ll s and Communications pro· 
grams and for undergraduates who plan to teach. 

Ed 682 Diagnosis and Remediation of Reading 
Problems 2 (3,0) Su 

General nature of causes of reading di sability; 
principles of diagnosis :ind use of instruments: basic 
principles of indi vidu;il remediation; case stud ies; 
evaluation of progress of th e disabled reader; adapta­

tion of techniques to cla ss room. P, Ed Ps y 312. 

Ed 692 Clinical Practice in Reading 2 ( 1.4) Su 
Sui1t•n·isc:d experience in utilizing best technique~ 

and 111;1tcriab to effect dc:-.irahle so lution to reading 
difficulties: practical experience in writing case stud· 
ics, in diagnosing reading clis:1bility, prorosing cffec· 
ti\'L' n:mecli:1tion, keeping reco rds :ind in eva lu Jting 
progros of :,tuclcnt. P , 682 or concurrent. 

703 Introduction to Graduate Study 3 (3,0) T'SSu 
?vbin objectives ;1rc: (:1) und e rstanding standard 

and new re~c1rch procedures in educ:1tion (b) ac· 
qu:1 int:1ncc with up•to •clatc research on present•da y 
L·clucation;d problems (c) undcrst:tnding and u:-.ing 
l'V: tluation standards for education research. Re· 
quired o f most graduate majors in education. l', Eel 
6 I 3 or equivalent. 

713 Public School Administration 3 (3,0) FSu 
Organization. acl1r1inistration and service~ of 

~chool ~y:-.teni:,, in state, county, :tnd local di s tricb. 
( :on~litulion:il :incl statutory pro visions. \Vnrk and 
rc: ,.,ponsihilities of St;1tc Hoare\ of F,ducation, State De· 
partmcnt of Public In struction, County and Local 
Hoards, and of superintend ents and princirals. Some 
attention to financial matters. 

722 Organization and Administration of Elementary 
Education 2 (2,0) SSu 

Principl es and mod e rn practices of organizing and 
ad1r1iniste ring work of elementary sc hools. Required 
hy State Dcpartrnc nt of i'ublic Instruction of school 
:-.upcrinlc:ndcnts ancl elementary school principal s. 

732 Elementary School Curriculum 2 (2,0) FSu 
Nature and principles of curriculum in elementary 

schools. Ncwcr tre nds :111d modern curriculum devcl· 
opment procedures . 
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733 Elementary and Secondary School Supervision 
3 (3 .0) FSu 

Th e natu re o f supe rvisi on , C\'alu ati on and inst ruc­
ti o n an d teacher pe rfo rm ance . T ech niques , plan s 
an d procedures fo r im pro ,·ing th e course of stud y 
and in stru ctio n in th e p ubli c sch oo ls. 

742 Secondary School Curriculum 2 (2 ,0) SS u 
N alu rc an d principles of curricul um in seco nd ary 

schoo ls. Newer tre nds and mode rn c u rriculum d evcl ­
op rn ent proced ures . 

762 School Law 2 (2 ,0) F Su 
Lega l cha ra cter of Public Schools: leg al powers of 

sc hoo-1 board s, adm ini st rato rs, and teache rs; lega l as ­
pect s of pare nt-c hild -school relat ionshi ps: Em phasis 
w ill be pl aced on South Dakota School Law . Alter­
n ates w ith Ed 772 . P, Ed 713. 

763 Ad vanced Educational Psychology 3 (3 .0) FS u 
Modern psycho log ica l th eories of ed ucati o n w ith 

pa rti cul ar c rn ph asis o n the deve lop m e n tal , moti va­
tio nal , learning an d adju stme nt processes of chil ­
dre n: na luate an d inter pret research findings; de ,·c l­
oping a set of techniqu es fo r study ing children a nd 
th e p roblcrn s that arise in th eir ed ucation. 

772 School Buildings and Grounds 2 (2 ,0) SSu 
Manage me nt. care an d ope ration of schoo l plant. 

Need s a nd C\' aluatio n of ex ist ing fac iliti es, new build­
ings :in d re model ing. Not a techni ca l course in d esig n 
and material s. Alte rnates w ith Ed 762. 

773 Principles of College Teaching 3 (3,0) S 
Procedures, ob jec ti ves, and eva lu ati o n of in ~tru c­

ti o n; profess io na l re la tion shi ps . I nll ivid ual st ud ic~ 
acco rding to stud e nt' s fi el d . 

782 School Finance 2 (2,0 ) SSu 
F ina nci ng th e ope rati on of pu blic schools; natio nal , 

state, a nd local sources of sup po rt . Sources of reve­
nu e. Finan cing school buil d in g co nstru ction. In ves t­
m ent of sur pl us fun ds . Federal aid to educa ti on pro ­
g ram s. 

792 Research Problems in Education and Agricultur­
al Education 2 (2 ,0) 

Ind ivid ual wo rk. Problem selec ted , an alyzed and 
d ata gathered a nd tested stat ist ica l)..\'., Reported in ap­
proved resea rch for rn. Req uired of all g radua te stu­
dents in ed uca tio n q uali fy ing for Mas te r of Ed uca tio n 
deg ree under Op ti on "A ." P , g radu ate stan d ing in 
ed ucati on. Ed 613, 702, and 10 education credits. 

Guidance and Counseling Courses (GC} 

600 Guidance and Counseling Workshop 2-4 er. Su 
Ph ys ica l, intellectual, a nd social deve lop m ent of 

adolesce nts a nd th eir ad justrne nt in hom e, sc hoo l and 
commu nity. P, fo ur c redits in psyc ho logy and co nse nt 
of instructor. (i'v!a y be coun ted as educati o n cred it. ) 

603 Group Testing 3(3,0) FSS u 
Stud y of th eo ry a nd princ iples of co nst ru c tio n ~1 nd 

use of sta nd ardi zed measu ring instruments used in 
edu cat inn:d and ,·ocat io nal eva lu at io n. Prac tice in ad­
mini st rat ion, sco rin g- an d intcrpret:1tio n of resul ts. P, 
co nsent of i nstructo r. 

612 Principles of Guidance 2 er. 
Purpose and scope of g uidan ce se rvices, inc luding 

m ea nin gs, phil osoph y and co ncepts, basic cle m e nts 
of such se rvice, pe rso nn el in vol\'cd :1n d orga ni zat io n 
and evalua t io n of g uida nce programs . 

613 Learning Disorders of Child ren 3(3.0) Su 
O ,·erview of \'ar ious learn ing defic its. re med ia l 

procedures . and co nsid e rat io n of psycholog ical assess­
me nts. 

623 Mental H ea lth and Personality Development 
3 (3,0) FS u 

Na tu re of pe rso nali ty : 1rn.: ntal and e m o tio nal 
heal th and recog ni tio n of dev iati on s in ch il dre n and 
adu lt s. Em ph as is o n 1ncnta l hea lth problems a nd 
pu~ iti vc progra m fo r pe r~on al mental healt h. 

650 Problems in Guidance and Counseling I -3 er. 
Di rec ted read ing and research in selec ted indi vid ­

ual g u ida nce a:1<\ coun~cl ing problem s. D esig ned to 
meet needs of g r:1d uate stude n ts in g ui d an ce ;rn d 
cou nsc l in g . 

700 Seminar in Guidance and Counseling 1-2 C r. 
Major empha~ is (I n rese;trch stud ies and e,·.-ilu;1-

tio n of gu id;1nce cou nsel ing theory and practice . Stu ­
d e nts w ill in,T~t igatc :-pecific problem s de term in ed 
in part by needs, defic iency a nd interes t of g uidance 

m;ij o rs . P, 20 semeste r c redits in g uidan ce and co un ­
seling and co nse nt o f in st ructo r. 

702 Indi vidual Appraisal and Evaluation 2 ( 2 ,0 ) Su 
T ec hniqu es for discove rin g characte ri stics o f in d i-

1·idua l students. Stud ents w ill develop compete ncies 
in the use of c umulati ve reco rd s, case stud y proced ­
ures . soc io met ri c dev ices . an d o th e r no n- stand ard 
test in strum e nts . Reco rding, analyz ing . co m pilin g , 
anJ interpreting d ata as they relate to counseli ng . A 
sy nth cs:s of in fo rmation about students. 

703 Administration and Coordination of Guidance 
and Pupil Personnel Services 3 (3,0) F Su 

Prin cipl es of gu ida nce; orga ni z ing school g uidan ce 
program, tests and test ing : g uid ance library and m a­
te ri als ; interv iew ing and cou nsel ing . Fo r those seek ­
ing adm ini strati ve ce rtifi cate . 

704 Practicum in Individual Testing 4 ( 4,0 ) FSSu 
In te nsive train i ng in admini stratio n and sco ring of 

ind ividual mental tes ts; Stanford-B inet an d \Vechslcr 
scal es . I' , Eel 6 13; GC 703; co nsent of in structor. 
Mas ter's d egree ca nd id ate in GC. Class limi ted . 

713 Elementa ry School Guidance 3 er. SS u 
Th e pr inc iples of g uid a nce a nd th eir ap pli cation 

at the e lemen ta ry level. E m phasis is on the fu nct ion 
of the co un se lo r in m eeting childre n' s needs . T he 
nat u re of g ui d an ce and of the g uid ance sc n ·ices 111 

cleiric ntary ed ucat io n. Post~gradu ate stand in g . 

723 Occupational Education 3 (3 ,0) FSu 
u~ in g, rev iewing, and e,·a lu at ing occ upa ti o na l 111 -

format io n. Sou rces and types of m ateria ls and oc­
cupat io nal fili ng pla ns. Secu ring occ upa tiona l 111-

fo rmat io n. 

742 Group Procedures 2 (2 ,0) FSSu 
Pur pose a nd me th od s of gro up as appl ied tu a 

~ound g ui da nce progra m. Conce nt ra tio n o n gro up 
p rocesses. Th eo retica l bas is for group work in gu icl-
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ancc. or ientatio n activ iti es . cla!--sroom in structi on . cd­
ucttional and vocational planning, and group guid­
ance. P. consent of in structor . Limited to ath·anccd 
GC majors. 

743 Counseling Theory and Practice 3 (3,0) FSSu 
Theo ri es, me th ods, and appl icat ion o f the coun sel­

ing processes at all levels . P, consent of in stru cto r. 

750 Employment Service Counseling Practicum 
2-4 er. Su 

Specifically designed for e111p loy111ent service 
counselor working tow;1rcl :1 major in Guidance 
Cou nse ling . Supervised practice for employ111e nt 
cour:,;cs . Twe nty- five clock hours of supe rvised coun­
se ling . P, advanced g raduate majors in Gu idance 
Coun seling and consent of in structor. 

753 The Exceptio nal Chi ld 3 (3 .0) FSu 
Critical co n~idc ration of physical, soc ial , c1 11 otion­

al, and intellec tual qu al it ies which characterize chil­
dren wh o de,·iatc fro m normal to such an extent as 
to require special educational consid erati on . Spcci:i l 
attention g iven to st ud y of des irable provisions in 
educatio nal prog ram of g ifted ch ildren . 

760 Co unseling Laboratory and Superv ised Practice 
3-5 FSSu 

Coun seling inten·i ews and acti\·it ies under super­
\·ision of one or more members of university staff 
will be conducted in counseling laboratory and fi eld. 
A minimum of 25 clock hours actual counseling 
tim e required and 30 counsel ing tapes . Limited to 
ad,·anced graduate majors in gu idan ce and counsel­
ing and consent of in structo r. 

Industrial Arts Education Courses (IAE) 
612 Wood Finish ing 2(2 ,0) Su 

Use of a ll types of finishes and fi ll ers. Use of air 
gu ns and brushes. Study of stains, solvents, and 
finish remove rs. Applica tion of finish es o n var­
iou s types of wood . P, IAE , Senior sta nding or con· 
!)Cnt of instructor. 

622 History of Industrial Arts 2 (2,0) Su 

ll nclop111e nt of Indu strial Arts from th e Swiss 
C.-111tons to th e rest of th e world. Introduction of th e 
Nf:rnua l Arts to the Arner ica n Curricu lum. The 
Unions and Indu strial Arts and Vocational Educa­
tion. Legislation for the Indust ria l Arts Fie ld. P, JAE. 
Senior stand in g or consent of instructor. 

DEPARTMENT OF ELECTRICAL ENGINEERING 
Associate Professor V. G. Ellerbruch, Acting H ead 

Professors Gamble (E meritus), Manning (E meritus), Starr y 
Assoc iate Professors Knabach, Kurte nba ch, Ne lson, Sander; Assistant Professor Higg ins 

Graduate major offered: Master of Science degree with major in Electrical Engineering. 
Graduate Minor offered: E lectrical Eng inee ring. 

Prerequisites for graduate study: 
For the graduate major a Bachelor of Science degree in engineering or its equi valent. 
For the graduate minor prerequis ites to the g raduate courses elected , 

Electrical Engineering Courses (EE) 
602 Biomedical Electron ics 2 (2,0) 

Des ign and operation of basic biomedical electronic 
in~trumcntation. Measun.: ment and continuous mon · 
itoring of ph ysiological va riab les : EKG, bod y temp­
erature , blood pressure , etc. Data ~tcquisition , telem­
etry data and red uctio n techniques. P, 393 or 323 
ur consent of instructor. 

603 Linear Network Theory 3 (3,0) 
Laplace tran sfo rm theo ry, 111atrix analysis and 

compl ex ,·ariable th eo ry as app li ed to problems in 
circu it ana lysis. Topo log y, network theore111s and 
network funct io ns. P, consent of in stru cto r. 

610 Special Electrica l Problems 1-3 
(O n suffi cie nt demand ) 

Specia l prob lem a,signed in th e field of elect rical 
engineering . P, consent of in structor. 

6 12 Electrical Insulating Materials 2 (2,0) 
Organic and in o rg anic in sul at ing materials, reb~ 

tion of atom ic stru cture to properties, diel ectric cha;­
actcri stics and measurements, life eva lu ation , radia­
tion effec ts. P, consent of in structor. 

613 Power System Stability 3 (3,0) 
In ertia constant, sw ing -curves, eq ual area criter ion, 

as :1ppl icd to transient stab ilit y stud ies . P, consent of 
instructor. 

622 Biomedical Systems Anal ysis 2 (2,0) 
Eng ineer ing co ncep ts appli ed to the study of 

bio log ical s~·stcms . Modeling of representative bio ­
logica l sys tems and analys is us ing techniques clc ­
,·clopcd in th e eng in eering discipl ines . P, 333 <,r 
equ ivale nt. 

623 Communication Systems 3 (3,0) S 
In forma tion transmission, modulation , sampli ng 

th eon·. noise sources, in trodu ction to statistica l 
th cor)· of comm unica ti on. P, 333 , 344. 

632 Nonlinear Analysis 2 (2,0) 
Numerica l, g raphical and analytical meth ods of 

anal ysis. Singul:1rities: systems with varying coeffi­
cie nt s. stabilit y of nonlinear systems, dc.:scrihing fu nc ­
tion mt:thods. P, 603 o r equi va lent. Alternate years . 

633 Computer Analys is of Power Systems 3 (3,0) 
Concepts used in f()rm ula ti ng load flow and fau lt 

!)tudy problem s for compu ter so luti on. P, consent 
of instru ctor . 

643 Microwave Theory 3 (3,0) 
Th eory of transm ission lin es , resonan t cav iti es, 

wa,Tguide junctions, and component s. A( ti vc dc­
\' .i(cs, lasers , masers. P, 3 7 3. Alterna te yt.:ars. 
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653 Microwa ve Measurements 3 (2 ,3) 
Microwave tcchni(Jucs, devices, tran smi s~ion lines, 

and instrumen tation. P, 373 . 

662 Symmetrical Components 2(2.0) 
App lica ti on of symmetrica l components to sim ple 

three phase circu it , un loaded s~•stcm s. loaded sys­
tems . Symmetrical component impedances. Use of 
network anal yzer in analysis of symmetrical com­
ponents. 

663 Digital Logic 3(2,3) or 3(3,0) 
Logic functions; des ig n and minimization of 

combinationa l and seq uential circuit s. P, 344 . 

673 Integrated Circuit Engineering 3 (3,0) 
Analys is ;1 nd design of transi stor circu its with 

and without feedback. Gai n sensitivity st udies, field­
effect transistor circuit s. P, 344 or equ iva len t. 

683 Electromagnetic Radiating Systems 3 (3,0) 
Electromagnetic w;ivcs; Po ynting vecto r and th e 

flow of power; gu id ed waves ; wave g uides; radi a­
tion and rad iation impeclc ncc; ground wave propa­
ga tion; sky wave propagation . P, 373. Alterna te 
years. 

692 Direct Energy Conversion 2 (2 ,0) 
Basic principles and design equations of thermo­

electric and th er mionic de vices, magnetohyclrody 0 

namic co n ve rters, so lar cell s, and fuel cells. P, 454; 
ME 313 . Alte rnate years. 

693 Advanced Control Systems 3 (3 ,0) 
State va riabl es in li near and nonlinear syste m s de-

sign . Sampled data sys tem s, 111 ulti plc input-outpu t 
systems , optim izatio n meth ods. P, 483 or equ iv:i lent. 

700-701 Seminar 0(1 ,0) I ( 1,0) FS 
Reports and discussions of current research in 

electrica l engineering . 

713 Advanced Circuit Theory I 3 (3,0) 
Application of classica l nuthc111atics to circuit re­

sponse with various driv ing functions. P, 333 . 

723 Advanced Circuit Theory II 3 (3 ,0) 
CirLu it a nd system response with emphasis on 

ope rational methods of ana lysis . Heaviside's m ethod. 
Laplace Transforms, Analog computer as a tool m 
anal ysis of tra nsients. P, 713 . 

733 Statistical Communication Theory 3 (3 ,0) 
Synchroni zat ion methods, signal ana lysis, dete1.> 

tion and estimation theory. I' , 623 . 

743 Advanced Electronics 3 (3,0) 
Molecular and plasma elec tronics, masers and 

lasers. electronics systems engineering, communica­
tion th eory. 

753 Network Synthesis 3 (3 ,0) 
Modern methods of network synthesis applicable 

to equa li ze rs. fi lters and de lay lines. P, 333 or equ iv­
alent. 

773 Advanced E lectronic Circuit D esign 3 (3 ,0 ) 
A co ntinuatio n of EE 673 with major emphasis 

on new semiconducto r dev ices, osci llators, modu­
lato rs and mixers . P, 673. 

790 Thesis in Electrical Engineering 5-7 as arranged 

ENGINEERING MECHANICS (EM) 
Presently there is no major or minor offered in this area . The fo llowing courses are 

accepted as a part of the major or the m inor by var ious departments in the college of engineer­
ing. They may also be used as supporting courses. 

Engineering Mechanics Courses (EM) 
EM 603 Introduction to Mechanics of a Continuous 

Medium 3(3,0) (On suflicie nt demand) 
Th e general theory of a continuous med ium. Kine­

matics of deformation and Aow; stress tensors; con­
:-ic n ·;1tion of mass , momentum and energy; in\'ari­
ance requ irement s; co nstitu tive equations for so lid s 
,111d Auids; applications fur specia l problems. I' , Math 
393, EM 323. 

EM 613 Theory of E lasticity 3 (3 ,0) 
Ana lysis of stress and stra in ; equi librium and 

C<>111patibi lity equations; H ooke's law ; fundamcnt:tl 
problems in the th eory of el:tstic it y; plane-stress and 
plan e-s train problems of th e n:1rrow beam, rotating 
di scs and a p late w ith a circul ar hole. P , EM 3 13, 
M,llh 393 or cqu i,·:tlent. 

EM 623 Advanced Fluid Mechanics 3 (3 .0 ) 
Fundarncntcil notions of continuum, stress at a 

point, velocity field and vo rticity. Genera l principles 
of kinematics and dynamics of a fluid. Po tential flow 

and vortex motion. P, EM 323, Math 393 nr equi va­
lent. 

EM 633 Theory of Pl as ticity 3 (3 ,0) 
Ana lysis of stress and strai n ; plastic behavior of 

materials: basic laws of plastic fl ow; applications to 
bending of beams, torsion of bars and thick-walled 
c,·lindcrs: slip li ne theorv a nd it s applications to ex­
trusion problems ; limit analysis theorems and their 
applicat io ns to structural prob lems. P, Elvl 613, con­
sent of instructor. 

EM 643 T heory of Plates and Shells 3 (3 ,0) 
Small deflection th eor,· of plates. Lat erally load­

ed rectangubr pl:ltes. Na,· ier and Levy sol utio ns. 
Plates of ,·arious sh apes. boundary cond itions and 
loading "·stems . Basic equations of the theor y o( 
shells. Membra ne th eo ry applied to surfaces of re v­
olution and quadratic surfaces. Basic equations of 
c,·linderical shells . Ana lysis of ope n and closed cy­
lincl e ric:tl shells . Design problems in cyl indcrical 
she ll s. I' , EM 313, Math 333, Math 393, or consent 
of the in structor. 
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DEPARTMENT OF ENGLISH 
Professor Jack Marken, Head 

i'ro lc,sors Alexander , Giddings (Emeritus); Associate Professors Brown , Nagle (Emeritus), 
Walz, Witherington, Yarbrough 

Graduate majors offered: Master of Arts degree with a major in English. 

Graduate minor offered: English. 

Prerequisites for graduate study: 
For the graduate major a minimum of 24 semester hours of undergraduate credit in 
English. 

For the graduate minor a minimum of 16 semester hours of undergraduate credit in 
English or consent of the department head. 

Degree Requirements: 
Much of the student's work is concentrated in the major area of study. In addition to 
this work in the major field, a minor concentration of 8 hours must be included in a 
field related to the major ; in lieu of this requirement, 8 hours of graduate credit in two 
or more fields supporting the major may be substituted. An oral examination is re­
quired, in addition to being a defense of the thesis, must demonstrate the candidate's 
comprehensive knowledge of the fields of English and American literature, as well 
as a more complete command of those areas in which course work has been taken at 
the graduate level. 

The candidate is required to prese nt a minimum of 30 hours of work at the graduate 
level, at least 20 of which must be taken in residence, to have a reading knowledge of 
at least one modern foreign language, preferably French or German, and to prese nt a 
thesis which reports the result, of individual research undertaken by the cand id ate 
under the direction of an appropriate member of the Graduate Faculty in English. 

The candidate for this degree is required to pass English 702 before registering for a 
second semester of graduate study; this requirement wi ll be waived only under highly 
exceptional circumstances. Unless English 602 or a similar course has been taken 
previously, it is also required, it is strongly recommended that it be taken during the 
first semester of graduate study . Course offerings in the Department of English are 
so arranged as to permit a full-time student ordinariy to complete the degree require­
ments in one academic year; normally, a graduate assistant will be able to complete 
the requirements in two years. 

Note: Before registering for graduate work leading toward a degree, the graduate student 
wi ll chose a major adviser through consutation with the Head of the English Department. 

English Courses (Engl) 

600 Advanced Studies in Elizabethan Literature 
2-3(2-3,0) F (Offered in 1972) 

Intensive stud y of an area of Elizabethan lite rature 
chosen to meet the needs and interests of th e stud ents. 
Alternate yea rs. 

602 Research Tools in th e Humanities 2 (2,0) F 
Survey of refe re nce and resea rch mate rials of spe­

cial value and interest to students of th e Hurnaniti c:-. . 
Required of all candidates for the M.A. degree in 
E~glish. 

610 Victorian Literature 2-3 (2-3,0) S 
Intensive study of the chief writers of British 

poe try and prose from 1840 to 1900, with emphasis 
on social and intellectual de ve lopments. 

620 Chaucer 2-3(2-3 ,0 F (Offe red in 1973) 
A study of the major works of Chaucer, with sornc 

attention to hi s sources and his language. A lternate 
years. 

622 Development of the English Language 2(2,0) S 
The historical dnelopmcnt of th e English lan ­

guage. Atte ntion is also given to etymology and 

semantics. 

623 Seminar in American Literature 3 (3,0) 
Detailed invest ig ation through di sc ussion of major 

works, development of bibliographical material s and 
presentation of student papers of se lected and specific 
writers and movemen ts in American literature. The 
work of Faulkner, Twain , \Vhitman, American 
women writers, colonial writers or American expatri­
ates arc possible seminar subjects, depending upon 
staff. 

630 Advanced Studies in Seventeenth-Century 
Literature 2-3 (2-3,0) 

Study of some important writer or aspect of Eng­
lish literature between I 603 and 1700. 
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632 Workshop in English and Speech 2 Su 
\Vork shop sessio ns in v:1rious :1rc:1s of English: 

linguistics, com position, or li terature. This is a con­
ccntr:1tcd course; it m:1y not he t:1kcn concurrently 
with :1ny other course. P, teaching experience or 
consent . 

633 Comparative Novel 3(3.0) F (Offered in 1972) 
Selected European no,-cls fro m Fielding to Camus . 

Al tcr natc yc;Hs. 

640 Seminar in Engl ish Literature 2-3 (2-3.0) 
In tensire stud y of a selected type, author, or period 

of English li terature . 

650 Advanced Studies in Neo-Classica l Literature 
2-3 (2-3,0) 

Intensive study of an im portant writer or group of 
writers or of a sig nifi cant aspect of English neoc la ssi­
ca l literature. 

653 The English Romantic Movement 3 (3 ,0) F 
Th e ch ief writers of Eng lish Romanti c poetry ;111d 

prose from 1789 to 1832 , with emphasis on inte llec­
tual trends . 

660 Contemporary Drama 
2-3(2-3 ,0 ) F (Offered in 1973) 

A stud y of rcprcscn tati,T British and American 
pla~·s from the time of Shaw to the present; some 
attention 111:1y b~ gi\·cn to sign ificant Co ntin ental 
pl,11·s of this era. Alte rnate yea rs. 

663 Pre-Civil War American Writers 
3(3 ,0) F (Offered in 19 73) 

A ~elec tion of writers from American transl:ern!cn­
ta li~m and Romantici sm . J\ltcrnatc years . 

673 The American Realists and Natura lists 
3(3,0) S (Offe red in 197,J) 

Fro111 Mel,·illc through the real istic and naturalis-

tic writers at th e encl of th e 19th century. Alternate 
years. 

680 Adva nced Studies in Ea rl y English Literature 
3(3,0) S (Offered in 1974) 

Intensive study of a phase of Engl ish li terature of 
th e era befo re 1550. Alternate years . 

683 Advanced Shakespeare 3 (3 ,0) S 
(Offered in 1974) 

l nt cnsi ,·e study of selected plays of Shakespeare 
and significant Shakcspcrcan critic ism. Alternate 
years. 

690 Special Studies in Composition and Lite rature 
1-3 ( 1-3 ,0) FSSu 

Spec i:il studie:-; in va rious areas of writing, gram­
mar, and literature . May be repeated to tota l 4 cred­
its. Given o nl y with the permission of the Head of 
the Department of Engl ish . 

702 Graduate Survey of English Literature 2 (2 ,0) F 
Th e student is expec ted to acquire a knowledge of 

English literature which will provide a satisfacto ry 
basis fo r continued g raduate work. 

712 Modern American Thought 2 (2 ,0) S 
Anal ysis of se lected econom ic, soc ial , :incl phil oso­

phicd ideas of the late 19 th and 20th centuri es , th eir 
relatio nsh ip to sclcctccl seg ments of American li fe, 
and their reflection in Ameri ca n litera.ture. 

723 Problems in Teaching Composition and Litera­
ture 3 (3,0) SS u 

733 Literary Criticism 3 (3,0) S (Offered in I 974) 
The trad ition of literary criticism from Plato to 

present . Alte rna te yea rs. 

790 Thesis 5 credits . P, 602. 

DEPARTMENT OF ENTOMOLOGY-ZOOLOGY 
Professor Robert Walstrom , Head 

Professors Hartwig (Emeritus), Hugghins , Kantack . Kirk (USDA) , McDan iel, Ort 11 1'111 (USDA), 
Stone r (USU/\ ), Swan so n ; Associate Professors Balsbaugh. Greichus , Jones, Kieckhcfer (USDA), 

Krysan (USDA), Sutter (USDA) 

Graduate majors offered: Master of Science degree with major in Entomology. 
Master of Science degree with major in Zoology. 

Doctor of Philosophy degree with major in Entomology. Program suspended by Re­
gents of Education, June 22, 1972. 

Prerequisites for graduate study: 
For the g raduate major in Entomology a Bachelor's degree w ith at least 14 credits in 
en tomology . (Biology ma y be included in these cred its.) 
For the graduate major in Zoology a Bachelor's degree w ith at least 14 cred its in 
zoology. 

For the graduate mi nor in E ntomology a Bachelor 's degree w ith at least 6 cred its in 
entomology and prerequisi tes to th e graduate courses to be taken. 

For the gradua te minor in Zoology a Bachelor's degree with at least 6 cred its of 
zoology and prerequisites to the g raduate courses to be taken. 

Note: Defic iencies in the prerequisites for graduate study may be made up dur in g 
the first year of gradua te study, w ithout grad uate credit. 
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600 Special Topics in Entomology 2-6 Cr. FSSu 
(Jualificd :students m:1 y in vest igate special topics 

of cntomCJlogical study under :--upcn· ision of depart­
ment staff in the following and other selected :1rc:1:-.: 

Entomological Research Problems 
Medical Ento rn n logy 
Bee kcepi ng 
J\c1rology 

613 Prin ciples of Insect Taxonomy 3 (2.2) F 
(Offe red in 1972) 

Deta iled an:1tomy of insects: in tegument. append­
ago , .... c n~c organ .... , and org;1 n systems of rcprcsc nt:1-
ti,·e l:irral . nyrnphal and adult forrns. Cons idera­
tion g i\"Cl1 to :-.t ructural ,·:1ri:1t io n. emb ryo logy, and 
C\"oluti o n:try rcl:itio nships. P, 3 13 or its cquiraknt. 

623 Insect Physio logy 3(2 ,2) S (Offered in 1973) 
Fundamental phys iological processes in insects. 

Normal and :1bnormal fu nctioning of adult and im­
mature stages. dereloprnental physiology. physiology 
of bcha\·ior. P, Ch 130 ;1nd permission of in st ructor. 

643 Insect Eco logy 3 (2,2) S (Offered in I 973) 
Compreh e nsi\"e study of in sects in relation to th e ir 

e n vironment. Effec ts of m icrocl imat e and macrocli­
mate o n predato rs , pa ra sites, d isease , reprod uc tion, 
de,·clop rnent and feedi ng habit s of insects. Tech ­
niques for determining var ious fac tors i 111 porta nt to 
~urvi v;d and reproduction in the insect's Cn viro n ­
m ent. I', 103, 3 13, Z 302 . Alte rnate years. 

700 Taxonomy of In sec t Groups 2-6 credits FS 
T :ixonomic :-it ud y of groups of in sects . Student 

prep;ires report in which he gives technical descrip­
tion, ;1nc! other informatio n, nf g roup under stud y . 
P, E nt 313. 

701 Graduate Seminar in Entomology I ( I ,0) FS 
Report, and discuss ions of topics of entornol ogica l 

intcre:-, t. i\1aximum of 3 c red its accep ted for .M.S. 
degree . P, graduate stat us. (ivfajor students urged to 
:1ttcnd all seminar sessions .) 

702 Insectary Methods 2 ( I ,2) F (Offered in 1973) 
Method'> of rc:1rin~ in sects und er laboratory. 

grccnhou:-.c . ;ind :-.crcc,nhou sc or caged conditions: 
includes tec hniques of m~1ss production of insects 
for use in biologicil control of in sec t pests . Altcr-
11 ;1tt: years. 

703 In sec t Toxico logy 3(2.2) S (Offered in 1973) 
Comprchc n:,i \T study of in sect ic id es ;ind chemo­

~teril:111ts. their effects, antidotes , d e tection, and uses . 
The tec hniqu es of d etermining in sect ic id e res istance 
in an in :-.cct population, insec ti cid e residues, and 
radio-acti\·c trace rs in laboratory ~ind field popula­
tions . P, -102 . Ch 130. Al ternate years. 

790 Thesis in Entomology 5 -7 cred it s 

'.-\ to t:i l <ir not llH,n: than 6 credits in any comhi n;;itiun of 
<"o urses Enl fiOO :rnd Ent 700 mar be counted toward re· 
qu in.:mcnt for tlu.: .\L S. degree . 

Zoology Courses (Z) 

600 Specia l T opics in Zoology 2 -6 C r. FSSu 
()ua lificd students 111;1 y in\·cs tigate special topic:-. 

of zool og icil study under supcr\"i:-.io n of d epartment 
staff in the following and other se lected areas: 

Zoologica l Research Problems 
Human c; e nc tics 
Princ iplt:s of A nimal Taxono rny 
Hel111inthology 
History ancl Philosophy of Zoology 
Devcloprnental Genetics 

614 Endocrinology 4(3,3) F (Offered in 1972) 
A :-.tudy of th e effects of the :-,ecretion :-. of the L1ri­

uus gl:1 nd s of th e body on the growth, de,-clopmcnt , 
rnctaholi:-.m, and reproduct ion of domt:;-;tic animals. 
I', 30-L Altcrn:itc years . 

654 Mammalian Anatomy 4 (2,6) F 
Deta iled dissection of cat as rcprcsentat i\'C mam­

mal. Co,nparisons w ith human hocly (skeleton. rnod ­
ds, charts) gi\-cn special atte nt ion . Al l systems arc 

dissected and studied . For those students who need 
more compreh e nsive and deta i led course in anatom y 
than is availabl e in Z 203 . r , Bio 113 , 123. 

664 Advanced Systemic Physiology 4 (3,3) F 
Va riou s systems of the animal bod y; coordination 

;ind inte r-relationships of sys te m s; circulation , te m ­
pe rature regulation, muscle , and respiration . P, Z 
30-1 and conse nt of instructor. 

674 Advanced Systemic Physiology 4 (3,3) S 
Physiology of digesti o n , rumination , urin e forma­

tion , reproduction, nerv ous system, endocrine glands, 
;1nd spcc i:d senses . P, 66-l or consent of instructor. 

701 Grad uate Seminar in Zoology I ( 1,0) FS 
Reports and di sc ussion s of top ics of zoo logical in­

terest. !vfaximum of 3 credits accepted. P, grad uate 
:,Utus. Major stud e nts arc urged to :1ttcnd a ll sem i­
n:1rs . 

790 Thesis in Zoology 5-7 credits as arranged FSSu 

GENERAL STUDIES 

No major or minor is offered in this area. The fo llo wing course ma y be used Ill the 
major or minor as a supporting course in.the graduate program. 

General Studies Course (GS) 

602 Resea rch Tools in the Humanities 2 (2,0) F 
Survey of research and refere nce mate rials of :-,pcc i:11 \"aluc and inte rc:-,t to :-.tudcnts of I Iu1ll:1niti c:-, . Ac­

ce ptable for major or m inor cred it in Economics. Engli sh, Fore ign Language , History, Pol itica l Science and 
Rural Sociology. 
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DEPARTMENT OF HEALTH, PHYSICAL EDUCATION AND RECREATION 
Professor Stanley Marshall, H ead 

Professo rs Forsy th , Robinson: J\ssoc i:ltc Professo rs Blazey, Brynteso n, Crabbs, Hueth er, Williamson 

Graduate majors offered: Master of Science degree with a major in Physical Education . 

Graduate minor offered: Physical Education. 

Prerequisites for graduate study: 
For the graduate major a Bachelor's degree with a major in Physical Education or 
its equi valent, and prerequisites to the courses to be pursued. 
For the graduate minor a Bachelor's degree with an undergraduate minor, or equiva­
lent in Physical Education, and prerequisites to the courses to be pursued. 

Non-thesis Options: 
Students may complete a Master of Science degree in Physical Education without a thesis 

under options "13" or "C. " Option "13'' requires a minimum of 32 credit hours of 
course work, including 3 hours of HPE R 793 (Indi vidual Research) for a research 
paper. Option "C" requires a minimum of 35 credit hours of course work , a compre­
hensive written examinaion and an oral examination. 

Physical Education Courses (PE) 
602 Physical Education for the Elementary School 

2 (2,0) Su 
Anal ysis of acti vities. materials , techniques, and 

m ethod s u sed in conduct of physi cal edu cation for 
elem e ntary g r:td es . Progression in curricu lu m p] ;rn­
ning in areas o f rhrthm , games, se lf-testing, and 
tumbling. P , pe rmi ss ion o f department head. 

680 Workshop in Health , Physical Education, and 
Recreation 1-3 C r. 

Work shop in specifi c areas. Lec tures, con fe re nces , 
committee work and ouhic lc assig-nrn c nts to in c rc;isc 
understanding of a specific arc:1. P, pcrmi s:-; ion o f dc ­
partrnent h ead. 

702 Advanced Problems in Administration of Inter­
school Athletics 2 (2,0) Su 

Budge ts. publ ic relati o ns problem s. subsidization, 
obj ecti ves o f athletics, staff org anization , control of 
athletics, both inte rscholastic an d intercol legiate. and 
genera l policies of athletics. P, g raduate standing , 
pe rmi ss ion of staff. 

703 Advanced Evaluation in Health, Physical 
Education, and Recreation 3 (3 ,0) FSu 

Acl ,·anccd techniques for ev aluating outcome s o f 
ph ys ical education. Practi ce in test perform:1ncc and 
admini stration. So m e labo rato ry w o rk ma y be requir ­
ed . P, g raduate standin g, pe rmi ssion of staff. 

713 Philosophy of Physical Education 3 (3,0) SSu 
Disc uss ion and an :tl ys is of maj o r philoso phi c co n­

tributions to physi cal educatio n. Formatio n and n al­
uatin g one 's be li ef con ce rning ph ysical educati o n. P , 
g raduate s tanding , pe rmission of staff. 

722 Problems in Health and Safety Education 
2 (2 ,0) FSu 

Me thod , o f hea lth in stru ction: problems of health 
sc n ·icc; probl e m s in su pc n ·isinn of health c n,·iro n­
mcnt ; rece nt tn:nds an d pro ble m s in s:-i fc ty educati o n. 
P, g raduate stan d in g, pe rmi ss io n of staff . 

723 Analysis of Methods of Teaching Physical 
Education and Athletics 3 ( 2 ,2) SS u 

i\ nal ys i, uf natural and formal m ethod s. Motor 

learning. D e mon strations and stud y o f methods ap­
p li ed to various ac ti v ities. P, graduate standing , per­
mission of staff. 

732 Psychology of Physica l Education and Athletics 
2(2,0) SSu 

Psycholog ical principles, theories ancl laws applied 
to physical educati o n and athl etic situatio ns. Interpre­
tation of behavior in sports. P, graduate standing, 
permi ssi o n of s taff. 

742 Advanced Problems in Organization and 
Administration of Community Recreation 

2 (2,0) SSu 
Proble111s related to equipment: establishing pro­

gra111 s : budget ancl finance: se lecting and supervising 
staff: public relation s acti,·ities . P, graduate sta nding, 
pe rmi ssio n of staff. 

752 Supervision of Health and Physical Education 
2 (2 ,0) Su 

T echniques, principks , o rganization and philoso­
phy of superv ision in this fi eld. P , graduate standing, 
pe r111 issio n of staff. 

762 Basic Issues in Health, Physical Education and 
Recreation 2 (2,0) Su 

Directed reading in recent lite rature in field ; dis­
cu ss ion of curre nt problem s: c ritical anal ys is of rece nt 
research. P, g raduate standin g, permission of staff. 

Seminar in Health, Physical Education and 
Recreation 2 (2 ,0) Su 

Co urses des ign ed to offe r current information on 
subjects of interes t in field. 

772 Scientific Basis of Physical Education 2(2 ,0) Su 

773 Current Trends in Athletics 3( 2 , 1) Su onl y 
For rn e n wh n arc exre ri enced in th e coaching pro­

fc:-.:-. ion. Lec tures, demonstratio ns, ancl visual aids will 
be used to g ive stud ents th e latest deve lopments in 
th e fie ld of foo tball, basketball, wres tling, baseball , 
and track coaching. P, o ne year coaching experie nce . 

782 Mechanical Analysis of Motor Skills 2 (2 ,0) Su 
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783 Research Methods in Health, Physical Education 
and Recreation 3 (3,0) FSu 

Methods and techniques of research in field , critical 
anal ys is of ma ster's and doctor's thesis, practice of re­
search techniques. P, grad uate standing, permission 
of staff . 

790 Thesis in Physical Education 5-7 as arranged 

793 Indi vidu al Research and Study in Health Educa­
tion , Physical Education and Recreation 

3 cred its FSSu 
Specia l probl ems by indi,·iduals . Results of stud y 

prese nted in speci,d reports and term papers. P , major 
in this field. 

DEPARTMENT OF HISTORY AND GEOGRAPHY 
Professor Edward Hogan, Act ing Head 

Professo rs Kenny , Sewrey, Volstorlf 

Graduate major offered. (See Master of Education degree program with a major 111 Social 
Science, page '14.) 

Graduate minor offered: History . 
Prerequisites for graduate study: 

For the graduate minor a Bachelor's degree with minor in History. 

History Courses (Hist) 
603 Mediaeval England 3 (3,0) F 

A detailed study of Engla nd· ·fr,,111 the Anglo­
Saxon invasion of the 5th Century to the Rattle 
of Bosworth F ie ld, 1485. The development of the 
E ng lish constitution and the emergence of Engbnd 
as a Eu ropean power. 

613 Modern Germany 3 (3 ,0 ) S 
Survey of Germany from 1648 to 18 15. A detail ed 

exa mina tion of German history in th e 19'11 and 
20th centuries , with spec ial emphas is on the forma­
tion of the German nation, Bismarck, development 
of the German emp ire, the First World War. rise of 
Hitler, Nazi Germany and the Second \1/orld \Var. 

623-633 European Intellectual History 3 (3,0) FS 
A history of literature and the arts, leading cultur,d 

and id eo log ica l movements of \Vcstcrn man fro m the 
Renaissance to the present. History 623 will stress the 
16th, 17th and 18th centuries wh ile Histor y 633 will 
deal primaril y w ith the main currents of Eu ropean 
thought in th e 19th and 20th centuries. 

643 History of Russia 3 (3,0) F 
From the earliest times to present, with srecial em­

phasis on background and hi story of Communist re­
gime; treats cultural and soc ial a.'> well as political 
aspects. 

653-663 American Diplomatic History 3 (3 ,0) FS 
Rapid survey of period to 1898, more comprehen­

sive treatment of present century of American di­
plomacy. 

670 Special Problems in History 2-3-4 credits FSSu 

Selected studi es to meet needs of advanced stu­
dents. 

673-683 Cultural History of United States 3 (3,0) FS 

Major soc ial and intel lectual trends and mo vemcnb 

in th e U nited States during the nineteenth and twen­
tieth ce nturies . 

693 Europe in the 19th Century 3(3 ,0) FSSu 

Europe in the period 18 15-1 9 14. This course will 
concentrate on th e e m e rging power struggle in Nine­
teenth Ce ntury E urope, the race for world emp ire, 
forces leading up to the outb reak of 'World War I as 
well as the scientific, cultural and ,a rti stic achieve­
ments of the age. 

710 Seminar in History 1-2 credits 

Studit:s in selected hi~tor y field~ , arranged accord­
ing to demand. 

Geography Courses (Geo) 
602 Evolution of Geographic Thought 2 (2,0) F course ma y be repeatnl fm credit. The specif·ic top ic 

The study of the histor y and development of geo­
graphy and it s th eories, schools of thought and 
current id eas . 

612 Advanced Studies in Land Utilization (Topical) 
2 (2,IJ) FS 

An inten sive exa 111in ;1tion of the physical and cul­
tural factors affec ting th e nature and p;ittcrn of land 
utilization. Local and / or regio nal utilization, plan­
ning, and problems will be studied in d eta il in re­
lation to th e top ic. This cou rse ma y be repeatc<l 
fo r credit. The spec ific topic to be stud ied will 
change each se m este r. 

622 Advanced Regional Studies in Geography (Top-
ical) 2(2,0) FS 

Ad vanced stud y of se lec ted topics in the regional 
geography of continents, nations, or states . Thi s 

to he studi ed \Vil] cha nge c:1ch semeslc r. 

632 Seminar in Systematic Geograp hy (Topical) 
2 (2,0) FS 

Advanced :-.tud y of se lected topi cs in systema tic 
geog raph y. The seminars will d ea l with ont: or more 
aspects of human geography , eco nom ic geography. 
political geograph y, population geograph y, hi storical 

f,cography . This course ma y be repeated for credit. 
.The specific topic to be stud ied will change eac h sc­
n1cstcr. 

670 Special Problems in Geography (Topica l) 
2-3-4 (2-3-4,U) FSSu 

Selected st udics in geog raph y to meet the ncc.:d~ 
of adYancccl studen ts . 

710 Seminar in Geography 1-2-3 ( 1-2-3,0) 
Studi t:s in selected geograph y fields. 
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HOME ECONOMICS 
Professo r Frances H ettl er 

N o major or minor is offered in this area . The following course may be used 111 the 
major or minor as a supporting co urse in the graduate program. 

701 Seminar in General Home Economics 1 (1 ,0) ( On su ffi cient cl emancl ) 
Reports and di sc ussions of co nt ributio n of land -grant in stitutions to hig h er educa tion and deve lop 111 cnt 

o f hom e econo mics. 

DEPARTMENT OF HOME ECONOMICS EDUCATION 
Professo r Hildegard e Johnso n , Acting H ead 

Professo r McA rthur ( E m eritu s) , Associate Professo r Gil be rt (on lea ve) 

Graduate majors offered: Master of Science degree with a major in Home Economics 
Education. 

Graduate minor offered: Home Economics Education. 
Prerequisites for graduate study: 

For the graduate major a Bachelor 's degree with a n1aior in Home Economics and 
prerequisites to courses to be taken in home economics and education. 
For the graduate minor a Bachelor 's degree including no less than 16 credits in home 
economics and prerequisites to the courses elected. 

Home Economics Education Courses (HEd) 
612 Trends in Home Economics Education 2 (2 ,0) 

(On su flic ic n t d em a nd ) 
Tre nd s in fa mil y li fe edu catio n , w ith em phasis o n 

th eir effect o n teaching in hig h schoo l classes o r 
youth groups, such as 4- H clubs. P, 455 a nd CD 322 
,:-J r equi val ent. 

630 Problems in Home Economics Education 1-4 
(O n su ffic ie nt demand) 

In vestiga tion of p roblem s selected from H ome Eco­
no m ics Ed ucat ion fie ld s, such as ad ult ed uca tio n , 
eva luatio n, space a nd eq ui pm ent a nd trend s in home 
eco no mics . I' , open to stud ents with q uali fica tions for 
problem. 

700 Seminar in Home Economics Education 1-2 
( On su ffi cient dem a nd) 

Rev iew ::ind di sc ussio n of current literature in 
hom e eco no mics ed uca ti on. Req uired o f all g raduate 
st ud en ts in home econo mi cs ed uca ti on. 

702 Supervision in Home Economics Education 
2 ( 2 ,0) (On su ffic ient dem a nd ) 

Prog ram s in home eco nomics stu d ies w ith spec ial 
em ph asis on supervised stud ent teachin g : Roles of 

sta te supe rviso r, cit y supervisor, student teaching su ­
perv iso r, a nd stu de nt teachers analyzed. O pportunity 
to w ork o n ind ividual problem s. P, teaching experi ­
ence and co nsent of staff. 

712 Curriculum in Home Economics Education 
2 (2 ,0 ) ( On sufficient d em a nd ) 

C ur riculum in secondary sch ools of South Dakota 
a nd o th er sta tes . New ideas d eveloped. P , 455 o r 
eq ui val ent. 

722 Evaluation in Home Economics Education 
2(2,0 ) ( On su ffic ie nt de m and ) 

Meth ods a nd techniques used in eva luating pro ­
gram s in h ome ma k ing. E val ua tion instrum ents de­
ve loped . P, 45 5 or equi va lent. 

740 Research Problems in Home Economics 
Education 2-3 as arra nged 

Problem se lec ted in so m e a rea of H om e Eco nom­
ics Ed uca tio n. Problem a nalyzed , data gathered, 
trea ted sta ti stical ly a nd prepared in app roved fo rm. 

790 Thesis in Home Economics Education 
5-7 credits 

DEPARTMENT OF HORTICULTURE-FORESTRY 
Profes sor R. M. Peterson , H ead 

Associate Professo rs Co llin s, Prasha r 

Graduate major offered: Master of Science degree with a major 111 Horticulture. Program 
suspended by Regents of Education as of June 22, 1972 . 

Graduate minor offered: Horticulture. 
Prerequisites for graduate study: 

For the graduate minor a Bachelors degree with courses in botany, entomology, and 
other subjects related to the work taken in horticulture. 

Horticulture Courses (Ho) 

600 Horticulture Problems 1-2 FS 
Spec ia l investigation for g rad uate st ud ents. Ma xi· 

m um of fou r hou rs cred it. Open as electi ve to selected 

und erg rad uates . P, co nsent of instru cto r. 

731 Graduate Seminar I ( 1,0) F 
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DEPARTMENT OF JOURNALISM AND MASS COMMUNICATION 
Professor G. H. Phillips, Head 

Professo r Markland: Associate Professor Wentzy 

Graduate majors offered: Master of Science degree with a major in Journalism. 
The Graduate major in journalism is intended to meet the needs of ( 1) those who 
teach communications courses in high school, who have school public relations 
responsibilities, or who supervise school publications; and (2) professional journal­
ists who wish to broaden their education in communications and social sciences. 

Courses outside the department of journalism are accepted toward the major with 
consent of the department head and adviser. 

Because journalism is largely an interdisciplinary subject, most courses are open to 
students from other fields without prerequisites. 

Graduate minors offered: Journalism. Printing Management. 

Prerequisites for Graduate Study: 
For the graduate major in Journalism, a bachelor's degree; a minimum of 16 credits 
in undergraduate journalism courses or the equiva lent (Advanced English composi­
tion and advanced Speech courses in broadcasting are examples of equivalent); one 
year of practical experience in journalism or a related field ( teaching of journalism or 
publi c information work will be accepted); plus demonstration of ability •to write. 
Candidates not meeting the prerequisites may be accepted on condition, required to 
complete specified courses to meet deficiencies, and final exam may be postponed until 
all prerequisites are met to the satisfaction of the staff. 
For the graduate minor in journalism, a bachelor's degree which must include one 
semester of newswriting or the equivalent. 

Journalism Courses (J) 

633 Theories of Communication 3 (3.0) S 
Examination of major theories of information 

transfer and communication channels. 

640 Workshop in Mass Communications 

643 Public Relations 3 (3,0) SSu 
Interpreting institutional and inclustrial policies 

ancl programs to the public. P, se nior standing. 

653 Public Opinion and Propaganda 3 (3,0) FSu 
Formation and measurement of public opinion; th e 

role of the mass media; propaganda tech niques, 
agencies, theories. P) sen ior standing, consent . 

660 Special Problems in Radio, Television, and Film 
1-2 Cr. 

673 Educational Radio and Television 3 (3 ,0) Su 

713 Research Methods in Communications 
3(3,0) FSu 

Survey of major resea rch in communications, study 

of 111ethods employed; elementary statistical proce­
dures . 

720 Special Problems in Communications 1-3 credits 
FSSu 

Individual research problem. Consent of inst ructor. 

742 Seminar in Current Editorial Problems 2 (2,0) S 

790 Thesis in Journalism 1-G credits FSSu 

Printing Man·crgement Courses (PM) 
623 Graphic Arts Education 3 (3 ,0 ) FSu 

Investigation of labor market trends ancl labor force 
composition changes which affect manpower neecls in 
the industry. Case studies and problem solving in the 
area of matching labor supply with industry needs 
through educational acljustment . 

632 Advanced Typographical Design 2 (2,0) S 
Impo rtant ty pographers ancl th eir works; principles 

of graphic design, classical and modern; Morris and 

the classical rev iva l; American designers; book and 
periodical design. P, consent. 

643 Advanced Lithography 3 (2 ,3 ) F 
Advanced proble111s in lithogre1ph ic techniques and 

trouble shooting; color separation; quality control in­
struments. P, 244 or eq ui va lent. 

733 Production Management 3 (3,0) F 
Division of labor, lines of control, responsibility, 

supe rvisory techniques; tooling and logistics. P, 353 
or equivalent. 
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DEPARTMENT OF MATHEMATICS 
Associate Professo r ). E. Richards, Act ing I-lead 

Pro fessors E ngeb retso n, Kran z ler , MacDougal (Emeritus), \Vald er, 'vVente (Erneritus); 
Assoc iate Professor Scholten 

Graduate majors offered: Master of Education with a major in Mathematics . 
Graduate minor offered : Mathematics. 
Prerequisites for graduate study: 

For the graduate major a Bachelor's degree with a maior in mathematics or the 
equivalent. 

For the graduate minor a Bachelor's degree with prerequisites to the subjects elected 
for graduate study. 

Mathematics Courses (Math) 
603 Numerical Analysis 3 (3 ,0) FS 

Finite differences, interpo lati o n. summation of 
series , num erica l solutio n of differential equat io ns 
and of sys tem s of equa ti ons, nurn erica l integra ti on. 

613 Theory of Probabil ity 3(3 ,0) (On derna nd) 
Axiomatic deve loprne nt of probab ilit y, random 

variables and th eir probab ility distributions w ith ern ­
phasis on th e binomial and Poisso n di stributions; 
rand orn walks, Markov chains and d iscrete stochastic 
processes . P , 3 14 o r 4 13. 

623-633 Advanced Calculus 3 (3,0) FS 
Infinite se ries, el li ptic integra ls, Fourier se ri es. mu l­

tiple integra ls: line, surface and space integra ls, ordi­
nar~1 differential equa ti ons, Bessel! func tions, partia l 
d ifferenti a l eq uati ons, vec tor analysis, and probabil­
ity. P, 254. 

643 Partial Differential Equations 3 (3,0) S 
Series, solutio ns, total differential equ ations, simul ­

taneous eq uatio ns, approx irnate solutions, partial dif­
ferential equations of fir st and seco nd orders, appl i­
cation. P, 333 . 

644 Complex Variables 4(4,0) F 
Algebra of cornplcx nurnbers, classifica tions of 

functions, differentiation, integra tion, mapping trans­
fo rrnatio ns, and in fi nite se ries . P, 254. 

653 Vector Analysis 3 (3,0) (On demand) 
Vecto r al gebra, vecto r functions, vecto r calc ulus 

with e111pl11sis o n va rious ph ysica l applica tions. P, 
254. 

663 Projective Geometry 3 (3,0) F 
A sy nth etic and / or anal ytic approach to geometric 

jJropcrti cs in var iant under projective tran sforma­
tions : theorems of Dcsargues, Pasca l, Brianchon and 
app lications. P, 254 or co nse nt of in structor. 

770-780 Advanced Topics in Mathematics 
1-3(1-3 ,0) FS 

Se lected top ics in mathematics to fit needs of grad­
uate student. Limited to tota l of three credits. P, 
co nse nt of staff. 

DEPARTMENT OF MECHANICAL ENGINEERING 
Professor ). F. Sandfort, I-l ead 

Professo r Cover t; Assoc iate Professors E no, Juricic , Lumsdainc. \:Vnuk 

Graduate major offered: Master of Science degree with a major in Mechanical Enginee ring, 
Master of Science degree with an Industrial Engineering option. 

Prerequisites fo r graduate study: 
For the graduate major a Bachelor of Science degree in engineering or its equivalent. 
For the g raduate minor prerequisites to the graduate courses elected . 

Mecha nical Engineering Courses (ME) 
600 Seminar O ( I ,0) FS 

Repo rts and d isc ussio ns of. current research 111 m e­

chan ica l and indu st rial eng ineering . 

610 Special Prob lems ( 1-5) (on su A1c ient demand) 
Pro vides an oppo rtuni ty fo r stud y o r in vest igat io n 

of special problem or project at g radu a te level. P, 
graduate standing or consent of instruc tor. 

613 Advanced Ana lytical Methods 3 (3,0) 
Rev iew of complex variables, contour integra ti on 

and confo rm al mapping. Lap lace and Fourier tra ns­
fo rm s, Gree n' s fu nct io n , asympto tic series , methods 
of steepest desce nt and stationary phase . P, 393 or 
equiva lent. 

633 Quality Control and Reliabi lity 3 (3 ,0 ) 
App lication of statistica l techniqti es to th e co ntrol 

of q ua lity and the development of eco nom ica l in ­
spec ti o n me th ods . Coll ection, analysis, and interpre­
ta ti on of ope ra t io ns data; control ch arts and sa m­
pli ng proced ure . P, 373 , Math 4 13, or consent of in­
structo r. 

643 Introduction to Operations Resea rch 3 (3,0) F 
Histor y a11CI o rga nization of ope ratio ns research. 

math ematical and stati stical models in industr ial de­
cisions . Th e eva lua tio n of alternat ives by rneans of 
\in c.n prngramtn ing, queuing theo ry, deterministic 
and stochastic i1wentory models, ga me theory and 
Simu la tion. P, 373, Math 413 or co nsent of instru c­
tor. 
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653 Advanced Metallurgy 3 (3,0) 
(On sufficient de111and) 

Co ntin uatio n of Co urse 383 . Methods of 111etallur­
g ical exam ination and m echanica l testin g. Hc:1t tre:1t­
ing and su rface hardening 111ethods and techniques. 
Elasticity, plasticity , struc ture of alloys, high temper­
ature metals. P, 383, Math 333 . 

663 Gas Dynamics I 3 (3,0) (On sufficient d emand) 
Objectives. applications and scope of the subj ec t . 

Methods of Au icl dynamics and thcrrnodynamics. 
Compressib le flow in ducts, nozzl es and diffusers . 
Propagation of plane waYcs, sh ock dynamics, cha rac­
teristics , inte ract ion of waves. Genera l th eo re m s of 

gas <lyna111ics. P , 333 , EM 323 , Math 393. 

673 Statistical Thermodynamics 3 (3,0) 
(On suffic ient demand) 

Review of cla ss ica l th er111 ody namics. Principles of 
kinetic theory and classical sta tistica l 111cchanics. Prin­
ciples of quantum mechanics, quantum stat istics, 
partition functions, and thermodyna mic properties . 
P, 324; Math 393; Ph y 373 or consent of instructor. 

683 Viscous F low Theory I 3 (3,0) 
A stud y of th e fundamental laws and equati ons of 

motion for a v isco us fluid ; exact and approximate 
solutions for th e laminar boundary layer; creeping 
flow ; flow in inter na l passages; seco ndary flow: 
compressib le boundary la yers ; thermal boundary b y­
ers in la111ination motion. P, EM 623. 

693 Topics in Reliabi lity Engineering 3 (3 ,0) 
(On suffici ent demand ) 

Probability co ncep ts and typical 111odels inrnl vcd in 
the statistica l prediction of re liability. Methods for es ­
timating the required parameters from experim ental 
data. Applicability of reliabilit y and 111ainta inability 
techniques in practice and a sur vey of rece nt deve lop­
m e nts in the fie ld. P, 633 or consent of instructor. 

703 D ecision T heory 3 (3 ,0) (On sul1icicnt demand) 
Examination and evalu:1tion of modern techniq ues 

of decision 111:1king. Mathc111;1tical models :1ncl meas ­
urement theor y. Certainty, ri sk and uncerta inty. Pre­
diction and optima l decisions. G~1me th eo ry . Simu lat­
ed decision making. P, consent of instructor. 

713 Systems Ana lysis 3 (3 ,0) S 
Anal ys is of industrial problems as syste111s of se r­

,·icinl.! stati o ns with determini stic :i nd stochastic in ­
puts, and se rvice times using Queuing theory as a 
principal approach. Develop111ent of th eo retical mod ­
els. Dig ital co111puter simulation of co111plcx sys­
tems. P, 643 or co nse nt of in structo r. 

733 Advanced Mach ine Design 3 (3,0) 
(On sufficient de111and) 

Stress analysis, el asti c energy th eory, photoela stic­
ity, cu rved beams, th in plates and shells , torsion. fa­
tig ue and stress concentration. Criteria of foil -safe 
design based upon frac ture 111echanics approach. P, 
'134 , EM 6 13. 

743 Viscous F low Theory II 3 (3,0) 
Continuat ion of Viscous Flow Theory I. Theo ry of 

stability of L1111inar Aows; transition; turbul ence; 
l'randtl' s 111 ixing length th eo ry and Taylor's vo rticity 
•.ra ns fc r th eory . P, 683 . 

763 Advanced Heat Transfer I 3 (3 ,0) 
Deriv:1tion of the heat conduction eq uati on and 

basic relations. Advanced analytical 111ethods of solu­
tions of boundary va lue problc111s of steady and un­
steady hea t co nducti o n and multidimensiona l heat 
co nducti o n in sc, ·cra l orthogonal coordinate systems. 
I\Ton-linear problciris including heat fl ow in aniso­
tropic solids. P, 343, 393 or equi val ent. 

773 Advanced Heat Transfer II 3 (3,0) 
De ri vation of th e co nservat ion eq uation and con­

stitutive rel:itionships for flow of viscous flu ids. Anal­
yses of th e d ifferentia l and integ ral equations of the 
hydrod ynamic and th ermal boundary la ye rs. Similar ­
it y anal ysis of boundary laye r eq uations. Special top­
ics will includ e ablatiCln, evaporativ e coo ling , and 
transpiration cooling by gas injection. P, 343, 393 or 
equivalent. 

783 Gas Dynam ics II 3 (3,0) 
Continuation of Gas OynJ.mics I. Treatment nf 

two -d imensiona l and axiall y symmetric bodies in 
subsonic 1 supLrsonic, and h ype rsoni c flow. Considcr:1-
ti()n of both idc~llized iscntrop ic fl ows and prcscnc<..: 
of oblique shocks. P , 663 . 

790 T hes is in Mechan ica l Engineering 5-7 
as arranged 

DEPARTMENT OF NUTRITION AND FOOD SCIENCE 
Professor E lizabeth Ru st, Head 

Assoc iate Professo r Wills 

Graduate major offered : Master of Science degree with a majo r in Nutriuion anJ Food 
Science. Program suspended by Regents of Ed ucation as of June 22, 1972. 

Graduate minor offered: Nutrition and Food Science. 
Prerequisi tes fo r graduate study: 

For the graduate m inor a Bachelor's degree including prerequisites to the gradu­
ate courses elected . 

Nutrition and Food Science Cou rses (NFS) 
630 Specia l Problem in Food and Nutrition 

2-4 credits as arranged 

Specia l stud y in food and nutrit ion. P , consent of 

in structor. 

700 Seminar in Food and Nutri tion 
(On sufficient demand) 

Reports and discussion o( current literature in var­
ious areas of food and nutrition. P, consent of in­
structor. 
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703 Human Nutrition : Energetics, Lipids , and 
Carbohydrates 3(3,0) (On su ffic ient dem and) 

E m phas is on li pids and carboh ydra tes in hu ma n 
nutr ition and the ro le of food stu ffs, body co rnposi­
tion and other control!ing fac tors in energy metabo­
lism. 

723 Human N utriti on : Proteins, Minerals and 
Vitamins 3 (3,0) (O n sufficien t de mand) 

T he study of protein s, am in o ac ids, min era ls, ~111 d 

,·it~1rn in s in huma n nu trition with emphasis on func­
tio ns an d metabol ism. 

753 T echniques in Nutriti on Resea rch 3 ( 1,6) 
(O n su ffic ient de mand ) 

Laborato ry expe ri e nce using meth ods, measu re­
me nts, an d in struments fo r ob taining nu tri tio nal 
data . P, Ch 324 or co nse n t of instructo r. 

763 Food Sc ience: Processing 3 (3,0) 
(On su ffic ient demand) 

Methods of food p rocessing a nd th e resul ting 
chem ica l an d ph ys ical changes th a t affect the eating 
quality and nutri tive va lue of food. 

773 Food Science : Distribution and Consumption 
Trends 3 (3,0) (O n suffic ient demancl) 

D istributio n problems, legislation , wo rl d food out­
look and co nsu m ption trends. 

DEPARTMENT OF PHARMACEUTICAL CHEMISTRY 
Professo r G. \1/ . Omod t, H ead 
Professor Lc Blanc (E meritu s) 

Graduate major offered: Master of Science degree with a ma jor in Pharmaceutical Chemi s­
try. Program suspended by Rege nts of Ed ucation as of Ju ne 22, 1972 . 

Graduate minor offered: Pharmaceutical Chemistry. 

Prerequisites for graduate study: 
F or the g raduate minor a Bachelor's degree with prerequisites to grad uate courses 
elected. 

Pha rma ceutica l Chemistry Cou rses (Pha) 
602 Health Physics 2(2.0) 

Theoretica l ancl prac ti ca l aspects of rad iatio n pro­
tect io n, h yg iene. co nt ro l. an cl safety . Prod uc tion , de­
tection, m oni to rin g, and cont ro l of radiation expo­
su re in medi cal and research applications . 

604 Bionucleonics 4(3,3) S 
Theory and tech ni q ues for applica tio n of radioac­

t i,·e and stab le iso topes to biological research . 

704 Ad vanced Drug Analysis 4 (2,6) F 
D rug analys is employi ng types of ind ustrial labora ­

tory appara tu s. Offered on suAic icnt dem and. 

712 Ad vanced Drug Analysis 2 ( 1,3) S 
Continuatio n of 704 . On su Aicient dema nd . 

714 Advanced Pharmaceutical Chemistry 4 (3,3 ) F 
Chemistry of orga ni c co m pou nds used as therapeu­

t ic age n ts w ith emphasis on sy n thesis and structure­
acti vi ty rela ti onsh ips . Laborato ry sy nth esis of o rga nic 
med icinals. Offered on su ffic ient de mand . 

715 Ad vanced Pharmaceutical Chemistry 5 (3,6) S 
Co ntinuation of 714. On su ffic ient demand . 

741-751 Seminar 1(1 ,0) F S 
Req uired of a ll g rad ua te students taking ma jors in 

the Co llege of Pharmacy . (Altern ate yea rs.) 

DEPARTMENT OF PHARMACOLOGY 
Assoc iate P rofesso r B. E. Hietb rink , H ead 

Graduate major offered: Master of Science degree with a major 111 Pharmacology . Program 
suspended by Regents of Educat ion as of June 22, 1972. 

Graduate minor offered: Pharmacology . 

Prerequ isites for graduate study: 
For the g ra duate minor a Bachelor's degree w ith prerequisites to gradu ate co urses 
elected. 

Pharmacology Courses (Pha) 

713-723 Pharmacology 3 ( 1,6) 
Theor ies nf d rug act ion and tech ni ques used in 

pha rmaccilog ica l resea rch and testing . P, 535. Offered 
on suAicic nt dema nd. 

741-751 Seminar I ( 1,0) FS 
Required of a ll g rad uate students tak ing ma jors in 

the Col lege of Pharmacy. Offe red on a lterna te yea rs 
as required . 
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DEPARTMENT OF PHYSICS 
Professo r H. M. Froslie, H ead 

P rofessors D uffey, Graetze r, Mill er, W illia111s; Assistant Professo r Si ppel 

Graduate major offered: Master of Science degree with. a major in Ph ysics. Program suspend­
ed by Regents of Education as of June 22 , 1972 . 

Graduate minor offered: Physics. 

Prerequisites for graduate study: 
For the graduate minor a Bachelor's degree with a minor in Physics or its equi valent. 

Physics Courses (Phy) 
633 Reactor Physics 3 (3 ,0) S 

F ission process : 111 odcrati o n and d iffu sio n of neu­
trons; critica l equatio n fo r homogenous and hetero­
g cno us reac to rs; reac to r co ntrol and reac ti vity 
changes . P, 403 o r 373, Ma th 333 and consen t of 
in structo r. 

650 Physics Colloquium 1 ( 1,0 ) 0 ( 1,0) FS 

Reports and di scu ssions of current research within 
department and in fi eld of ph ysics . Participati on pri-
111 aril y by staff and g raduate 111 a jors. Open fo r under­
g raduate credit by spec ial arrangem ent. 

653 Plasma Physics 3 (3,0) S 

Elementary processes in a p las111a, trajec to ri es of 
charged particl es, coll ecti ve effects, crea ti on of plas-
111a , plas 111a instabilities, applications. P, 41 3 . 

703 Theoretical Mechanics 3 (3,0) F 
Further devel opment of Lag rang ian and Hamil­

to ni an 111 eth ods , canonical transfo rm ations, rigi d body 
moti on, relati visti c mech anics . P, 354. 

713 Tensors and General Relativity 3 (3,0) 
Cova riance in ph ys ics, basic tenso r algebra and cal­

culus, a ffi ne connec tio ns, th e Riema nn tenso r, field 
equ a tions, linea r approxi111 at io ns, th e Schwarzchild 
solu tion. P, 703 . 

723 Electrodynamics 3 (3 ,0) S 
Compl ex quantities , circuits, Maxwell 's equations, 

waves in general, planar, cylind rical, and spherical 
waves , approx imatio n meth ods, plas111as. P, 413. 

732 Statistical Mechanics 2 (2 ,0) 
De ri va tio ns of Boltz mann di stri bution law , Bose­

Einstein sta ti stics, Fe rmi -Di rac sta ti stics, basic th eory 
o f gas and liquid states, order-diso rd er pheno mena, 
th e parti t ion fu nction. P, 703 . 

743 Theory of the Solid State 3 (3,0) 
Se lec ted top ics fo r adva nced treatment from such 

a reas ;15 crystal st ructure, lattice dynamics , band th e­
o ry, se micond uctors, and fe rromagnetism . P , 443 . 

753 Theoretical Nuclear Physics 3 (3,0) 
Quantitati ve treatment of the intrinsic p roperties of 

nucleo ns an d the nu cleo n-n ucleo n interac tio n ; consid­
eration of current nucl ea r m odels a nd interpreta tion 
o f scattering of nucleons in terms of th ese models. P , 
403 . 

763 Advanced Quantum Mechanics 3 (3 ,0) F 
H ermiti an ope rators, matri x methods, perturbation 

theory, Dirac wave equation, four-fermion interac ­
tions. P, 354, 364 . 

783 Group Theory in Quantum Mechanics 3 (3 ,0) S 
Sy mme try transfo rm atio ns, co ntinu ous g ro ups, fi ­

nite g roups, applica tions to va lence theory, Lorentz 
g roup, fund amental pa rticl es . P, 763. 

790 Thesis in Physics 5-7 as a rranged . FS 

DEPARTMENT OF PLANT SCIENCE 
P rofessor Ray Moo re, H ead 

Professo rs Brage, Ca rson, Derscheicl, Dyb ing (USDA), Ga rdner, Fine, Kenefi ck , Kinch , Ma nkin. Nage l, 
Price ( USDA), Ross, Rumbaugh , Semeniuk , Shank , Shubeck, \Veli s, W estin , W hite; Associate Professo rs 

Buch enau , H orton, Jenson (USDA), Lunden, Ol son (USDA) 

Graduate majors offered: Master of Science degree with a major in Agronomy or Plant 
Pathology. 

Doctor of Philosophy degree with a major in Agronomy. 
Prerequisites for graduate study: 

A Bachelor 's degree including prerequisites for the graJuate courses elected . 

Plant Science Courses (PS) 
604 Advanced Plant Pathology I 4 (2 ,4) F 

(Offered in 1972) 
Plant diseases caused by viruses, bacteria and 111 y­

coplas111a -like organi s111 s--including identificati on, 
dcvclop 111 ent, sy 111 pto ms, and control. Ad va nced lab­
o rato ry resea rch meth ods used in isolatio n , tra nsmis­
sio n , culture , purifica ti o n , mic roscopy, se rolog y, and 
in vestig atio n o f th e nature and properties of im por· 
tant p lant pa th ogens. P, conse nt of instructor. Alter­
nate years. 

613 Advanced Plant Pathology II 3 (3,0 ) S 
(Offered in 1973 ) 

Biochemistry and ge netics of host-pa ra site interac­
tio ns. Disease resistance . A lternate yea rs. 

614 Biometry 4(4 ,0) F 
Principles of stati sti ca l method s as applied to bio­

logica l data w ith special refe rence to ex peri me nted 
des ign, redu cti on of experi mental data and· tes ts of 
sig nificance and th eir interpretation. P, Math 113. 
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643 Physical Properties of Soils 3(3,0) F 
(Offered in 1972) 

Discussions o( the physical properti es of soil s, th e 
exchange of energy and water at soil surfaces, infil­
tration and redi stribution of wate r, and soil ph ys ical 
properti es rel a ted to p lant growth . Emphasis w ill be 
given to app licatio ns in developm ent and utili z ation 
of soil and water reso urces in a manner consistent 
w ith prese rvation of env iro nm e ntal quality. Consent 
of instr ucto r. Alternate yea rs. 

654 Chemical Properties of Soils 4 ( 4 ,0) F 
(Offered in 1973) 

Chem ica l considerations of th e d ynamic interac­
tions of th e soil solid-water-gas phases as affected by 
cl im atc, soil age, kind s of mineral s or o rg :1nic matter, 
added fertil izer clements, and plants. P, consent of 
instructor. A lter nate years. 

663 Environmental and Physiological Aspects of 
Crop Production 3(3,0 ) F (Offered in 1972) 

A syste m anal ~'sis of factors which limit or in­
crease crop produc ti on and th e potential for qualita­
tive and quantitative adjustments. P Bot 424. Alter­
nate years . 

673 Advanced Genetics and Cytogenctics 
3(2,3) S (Offered in 1974) 

Procedures in genetic studies and th e nature and 
behavior of chro mosomes in re lation to heredit y. P, 
Bae 604. Alte rnate years. 

700 Special Topics 1-G ( 1,3 per cred it) 
Advanced study of one or more selected topics: 

1. Biomctrical Ge netics 7. Soil Chemistry 
2. Experimental Design 8. Soil Fe rtility 
3. Mycology 9. Soil Genesis 
4. Mematology 10. Soil Mineralogy 
5. Phytobacte ri ology l I. Soil Physics 
6. Plant Breeding 12 . Virology 

780 Advanced Special Problems I or 2 FSSu 
Adva nced stud y and research in c rops, soils , and 

plant pathology. P, conse nt of instructor. 

781 Plant Science Seminar I ( 1,0) FS 
Reports and di sc ussio ns of c urre nt in vestigations in 

Plant Science ( two credits required for M.S .; three 
for Ph .D.). 

790 Thesis As arranged 

DEPARTMENT OF POLITICAL SCIENCE 
Professor J. P. Hendrickson, Head 

Graduate major offered: (See Master of Education degree program with a major in Social 
Science, page 15.) 

Graduate minors offered: Political Science. 

Prerequisites for graduate study: 
For the graduate minor a Bachelor's degree with mrnor m Political Science. 

Political Science Courses (PolS) 

Consent req uired for those students not minoring 
in Political Science. 

610 Seminar in Po litical Science 1-2-3(1-2-3 ,0) 
Studies in selected Political Science field s. 

670 Special Problems in Political Science 
1-2-3(1-2-3,0) FSSu 

Individual guided resea rch culminating in formal 
research paper. 

DEPARTMENT OF PSYCHOLOGY 
Associa te Professor Rich ard Ritter, H ead 

Pmsently there is no major or minor offered in this area. The following course is ac­
cepted as part of the major or minor by various departments. It may also be used as a sup­
porting course. 

Psychology Course (Psy) 
623 Adolescent Psychology 3 (3,0) FSu is upon increasing understanding of adolescents and 

th eir contemporary problems. P, 103 or 104 . Physica l, social, emotional , intell ectual and voca­
tional aspec ts of adolescent development. Emphasis 

DEPARTMENT OF RURAL SOCIOLOGY 
Professo r H oward M. Sauer, Head 
Professors Chitti ck , Di111it , Ril ey 

Graduate Majors offered: Master of Science degree with a major in Rural Sociology. 
Doctor of Phi losophy degree with a major in Sociology. 
( See also Master of Education degree program with major in Social Science on page 

14.) 
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Prerequisites for graduate study: 
For the graduate m ajor a Bachelor's degree with 24 credits 111 the social SCiences of 
which 16 credits must be in sociology. 

For the graduate minor a Bachelor's degree, including prerequisites for the graduate 
courses elected. 

Rural Sociology Courses (RS) 
612 Social Thought 2(2,0) F (Offered in 1973) 

Brief survey of history and development of world's 
most important social theories and schools of social 
thought, eva luated in light of presen t knowledge. P , 
153, 393. Alternate years . 

623 Social Organization 3 (3,0) S 
(Offe recl in 1973) 

E lemen ts of social organization. An al ys is of soc ial 
gro ups and complex social organizations. Exam ina ­
tion of conditions and factors re lated to the inte­
gratio n and disintegration of socia l organizations. P, 
393. Alternate years . 

632 Social Demography 2 (2,0) F (Offerccl in I 972) 
An exp lora tion of population theory ancl methocls 

focusing upon con tempo rary literature and the basic 
population processes of fert ility, mortality, and mi­
gration. P, 353 or consent of instructor. Alternate 
years. 

633 Leadership and Group Organization 3 (3,0) S 
(Offered in 1974) 

Emergency and types of leadership in group situa­
tions; analysis of leader-follower roles, functions and 
relat ionships in groups, and organizations. P, I 53, 
and consent of instructor. Alternate yea rs. 

643 Social Stratification 3 (3,0) S 
(Offered in 197 3) 

A considera tion of theories of social stratification. 
Exam ination of th e relationship between soc ial class 
ancl education, occupational choice, political prefer­
ence, religio us affiliation. Relationship between so­
cial class ancl social mobility. P, Open to stud ents 
with sufficient background, consent of instructo r. Al­
ternate years. 

683 Social Change 3(3,0) S (Offered in 1974) 
Theqrics co ncer ning factors and processes in social­

cultur~.i' 'change. Consid era tion of vario us interpreta­
tions of soc ial -cultura l change in terms of stages, cy­
cles, and trend s. P, 153, 393. Alternate years . 

690 Special Problems in Sociology 1-3(1-3) FSSu 
Adva ncecl work or special problems in such areas 

as population, marriage and fami ly, rural soc iol ogy, 
criminology, socia l organ ization or urban soc iology . 
P, open to senior and grad uate students with suffi­
cient background. 

703 Research Methods in Sociology 3 (3 ,0) S 
(Offered in 1974) 

Major emphasis will be g iven to resea rch clesign, 
problems of measurement, methods of data collec­
tion, and analysis ancl interpretati on of data. An in­
tegra l part of th e course w ill be the development of 
a research project dealing with son1e current soc io­
logical problem. P, 153, 393, and Econ 353. Alter­
nate yea rs. 

713 Sociological Theory I 3 (3,0) F 
( Offered in 1972) 

Critical exam ination of the main school s of socio­
log ical theory begin ning with the system of Aug uste 
Comte and ending with World War II. P, 153, 393. 
Alternate years . 

723 Sociological Theory II 3 (3,0) S 
(Offered in 1973) 

Sociological th eo ries and issues from World War 
II to present. P, I 53, 393. Alternate yea rs. 

780 Seminars in Sociology 1-4 as arranged 

790 Thesis in Sociology as arranged 

DEPARTMENT OF SPEECH 
Professo r \'1ayne H oogestraat, Head 

Professors Markland, Stine; Associate Professo r Denton 

Graduate majors offered: The Master of Arts l:legree with a maior 111 Speech. Prograrn sus­
pended by Regents of Education as of June 22, 1972. 

Graduate minor offered: Speech. 

Prerequisites for graduate study: 
For the graduate minor in Speech: a minimum of 16 semester hours of un<lcr­
graduate credit in Speech or the consent of the department head. 

Those students who do not meet the above prerequisites may consult with the Head 
of the Department of Speech concerning arrangements for removal of deficiencies . 

Speech Courses (Sp) 
612 Persuasion 2 (2,0) SSu 

Audi ences, motivation , principles of attention and 
suggest ion, bases of belief and action app licable in 
persuasive speaking. Theory and practice. P, 323 . Al­
ternate years, spring and summer. 

613 l)irecting Speech Activities 3 (3,0) SSu 

Organizing and directing declamation, dramatic, 

and forens ic programs. A lte rnate years, spring an<l 

sum n1er. 
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622 Development of the English Language 
2(2 ,0) FSu 

(Sec English Sec tion. ) Ma y count toward Speech 
Major. 

630, 640, 650, 660 Special Problems in Speech 
I to 2 er. FSSu 

Directed research. Ma y be repeated fo r total of 6 
credits. P , 16 cred its in speech or g raduate sta ndin g 
and consent of department head .-

630 Public Address or Speech Education 1-2 credits 

640 Theatre or Interpretation 1-2 cred its 

650 Speech Correction or Audiology or Practicum 
1-2 cred its 

660 Radio , Television and Film 1-2 credits 

623 Rhetorical Theory 3 (3,0) FSu 
Historica l development of rheto rica l th eo ry from 

classical to modern tilll es . Alternate yea rs, fa ll and 
sutnmcr. 

J633 Theories of Communication 3 (3 ,0) FSu 
(See Jou rnalislll Departm en t.) May count toward 

a Speech Major. 

643 History of Theatre 3 (3 ,0) FSu 
Periods, th ea tres, and representati ve dralll atic li t-

cra ture from pri111iti vcs to p resen t clay . Alternate 
years, fal l and su 111111cr. 

653 Dramatic Literature 3 (3,0) SSu 
Intensive readings of plays. Alternate years, sp ring 

and sun1m er. 

663 History and Criticis111 of American Public 
Address 3 (3,0) 

Cri tica l evaluation of A111c rica n speakers frolll 
Coloni a l to conte111porary period . P, consent of in­
structor. Alterna te yea rs, fa ll and su111 111er. 

673 Educational Rad io and Television 3 ( 3 ,3) Su 
Educa tiona l broadcasting with p ractical work in 

th e prepa ration and presentat io n of educa tiona l and 
instructional materials fo r radio, telev isio n, and fillll 
and their use in th e classroom. 

683 General Semantics 3 (3,0) SSu 
Rel a ti ons between sy 111bols; hulllan beha vior in 

reac ti o n to symbo ls inc luding unconsc ious attitud es, 
lingu istic assulllptions; and th e objective systema­
tization of lang uage. Altern ate yea rs. 

693 Film Studies 3 (3,0) S 
F illll art forms, artists, and crit ics . Viewing and 

lllaking films . Alternate years. 

DEPARTMENT OF TEXTILES AND CLOTHING 

Professo r Li llian 0 . Lund , Acting Head 
Professors Rosenberger (Ellleritus) Stoflet 

Graduate major offered: Master of Science degree with a 111.ajor in Textiles and Clothing. 
Program suspended by Regen ts of Education as of June 22, 1972. 

Graduate minor offered: Textiles and Clothing. 

Prerequisites for graduate study: 
For the graduate minor a Bachelor's degree wi th prerequisi tes to the graduate courses 
selected. 

Textiles and Clothing Courses (TC) 
603 T extile Chemistry 3 (2 ,2) 

(On su ffic ient demand) 
Che111ist ry of tex tiles including laborato ry stud y 

of ph ys ical and chelll ical properti es of text il e fibers 
and fa brics . Junior and Seni ors by spec ial perm is­
sion. 

610 Special Problems in Textiles and Clothing 
1-4 credits 

Problcllls for adva nced stud y selected acco rdi ng to 
stud ent 's spec ifi c inte rests, needs, o r current research 
with wh ich st udent is un falllil ia r. Cred it arra nged by 
professor in charge. 

613 Fashion , Art and Textiles Tour 3 (3,0) Su 
*(Trip offered in 1973) 

Developm ent of intellectual und erstanding of th e 
interrelationship of fash io n, art and tex til es of a spe­
cific area of the world . Study of the arts from an 

histo rica l and contemporary approach . Open to jun­
iors, seniors, and gradua tes . 

700 Seminar in Textiles and Clothing 1-2 credits 
Reports and di sc ussion of current literature Ill 

va rious areas of tex tiles and clo thing. 

703 New Deve lopments in T extiles 3 (3 ,0) Su 
(Offered in 197 3) 

Recent developme nts in fibers and textile products . 
Chelllical and physica l prope rties of fibers, yarns, 
fab ric structure and finishes. P, consent of instructor. 
Alternate years. 

713 Costumes and Textiles Through the Ages 
3 (3,0) (On suffic ient delllancl ) 

A sur vey of th e evo lution of appa rel arts fro111 
ancie nt to mo dern ti mes emphasiz ing aesthetic , 
social, political , and econom ic facto rs affecting dress 
and mores exp ressed th rough dress in each culture. 
P, 343. 
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VETERINARY SCIENCE (Vet) 
Associate Professor Edward J. Bicknell, Head 

No major or minor is offered in this area. The following course may be used m the 
major or minor as a supporting course in the graduate program. 

600 Problems in Veterinary Science 1-3 credits FS 
P, Vet 403, consent of staff. 

DEPARTMENT OF WILDLIFE AND FISHERIES SCIENCES 
Assi,stant Professor Joh n Gates, Head 

Associate Professors Hales (USDI), Linder (USDI), Nick um 

Graduate majpr offered: Master of Science degree with major in Wildlife Biology. 

Graduate minor offered: Wildlife Biology. 

Prerequisites for graduate study: 
For the graduate major in Wildlife Biology a Bachelor's degree with at least 14 credits 
in the area of wildlife conservation and closely allied biological fields. 
For the graduate minor in Wildlife Biology a Bachelor's degree with at least 6 credits 
in the wildlife area and prerequisites to the graduate courses to be taken. 
Deficiencies in the prerequisites for graduate study may be made up during the first 
year of graduate study, but will not apply to the graduate program. 

Wildlife and Fisheries Sciences Courses (WL) 

600 Wildlife Research Problems 1-2 credits as 
arranged FS 

(Limited to 2 credits for MS degree) 
Qualified st ud ents 111ay investigate special wild­

life problc111s under superv isio n of dcpart111ental 
staff. Arrangements must be made with superv.ising 
staff member prior to registration. P, cumulative 
grade point average of at least 2.75 pl us permission 
of supervisor. 

603 Fisheries Science 3(2,3) F (Offered in 1972) 
Specific taxono111y and li fe hi stories, distribution , 

environmental requirements, habits, species interre­
lationships , population statistics , eco nomic and recre­
ational i111portance of species. P, 313, 404. Alternate 
years . 

613 Advanced Wildlife Management 3(2,3) S 
State and federal leg islation pertinent to wildlife 

species and wildlife land s. State and fede ral agencies , 
their admini stration policies and programs. Regional 
management practices of ga111e ani111als in th e U. S. 
and foreign countries. I', 3 13, 404, Z 313 . 

623 Animal Population Dynamics 3 (1,6) F 
(Offered in 1972) 

Composition of e n vironm e nt and relationships of 
animal s to their surroundings . Impact of eco logica l 
forces upon animals an<l responses elicited Jre exam ­
ined in the field. P, permission of instructor. Alter­
nate years. 

624 Limnology 4 (2,6) S 
Analysis of physical, ehe111ical, and biological char­

acteristics of lakes, ponds, and strea ms and factors 
and processes that opera te in fresh waters as dynamic 
systems. Methods of measuring and evaluating influ­
ences affecting aquatic life in fresh waters. P, Bot 
424. 

633 Wetlands Management 3(2,3) F 73 
Deplet ion and preservation of wetland areas dur­

ing past and present yeJ.rs . Economic and recreation­
al importance of wetlands. Need for coordinating 
land-use policies of various federal and state govern-
111ental agencies. Federal and state legislatio n as it 
relates to wetland lllanagement. Eco log ical analysis 
of wetland area in easte rn South Dakota. P, 313, 324, 
404, Z 313. Alternate years. 

701 Wildlife Seminar I ( I ,0) FS 
Reports and discussions of current topics in wild­

life research and 111anage111ent. Not more than 3 
cred its 111a y be applied toward the g rad uate degree. 

724 Aquatic Ecology 4(2 ,6) F (Offered in 1973) 
Qualitative and quantitati ve 111easurements of 

aquatic populations including pri111ary production 
and biolllass. lntcrrclationship of biotic and abiotic 
components of aquatic ecosystems. Productivity and 
factors affecting rates of transfer of e nergy and mat­
ter within aquatic co111111unities will be stressed. Al­
terna tc years. 

790 Thesis in Wildlife 5-7 credits as arranged FSSu 
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per semester, 5 
prob lems courses, 7 
residence and , 2, 10 , 12 
transfer of, 13 
workshops, 7 

D 

Dairy sc ience, 8, 22-23 
Degrees and fi eld s of study, 

Master of Arts, 8 
Master of Education, 10, 14, 24 
Master of Science, 8 
Doctor of Phi losophy, 12 

Departments offering grad uate instruction, 
8, 10, 12, 16, 43 

Doctor of Phi losoph y degree, 12 

E 

Economics, 8, 14, 23 -24 
Education, 8, 10, 14, 15, 24-27 

ag ricultural, 8, 10, 25 
ind ustrial , 27 
regents of, I 

E lectrica l engineering, 8, 27-28 
Engineering mechanics, 28 
English , M.A., 8, 29-30 
E ntomology, 8, I 5, 30-3 1 
Exam inations (sec also out-dating of 

course work), 10, 12 
M.A. degree, 8 
M.Ed . degree, 10 
M.S. degree, 8 
Ph.D. degree, 13 , 14 
graduate record , 4 

Ex tension and evening students, 8 

F 

Family relations, child development and, 
20-21 

Fees and tui tion, 5, 6 
Fellowshi ps and assistantsh ips, G 
Food science, N utrition a nd , 37-38 
Fore ign languages, 3, 10 
Foreign students, 3 

General 
in formation, 2-15 
stud ies, 31 
uni versity fee, 6 

Geograph y, 14, 33 
Grades fo r thesis, 7 
Graduate 

assistantships, 6 
council, 1 

G 

courses, summer, 7 
cred it fo r seniors, 4 
facu lty, 2 
record examinatio n, 4 
study by University staff, 5 

Graduation cards, 7 
Gu idance and counseling, 10, 24, 26-27 
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H 
Health, physical education and recreation , 

8, 10, 32-33 
History, 8, 14, 33 
Horne economics, 8, 34 
Home economics education, 8, 10, 34 
Hoods for graduation, 7 
Horticulture-Forestry, 8, 34 
Housing facilities, 7 

Industrial arts education, 27 
Information, general, 2-15 

J 
Journalism, 8, 35 

L 

Language requirements (see departments) 
Master's degree, 10 
Ph.D., 12 

Letters of recommendation, 3, 5, 24 
Living costs, 7 

M 
Major 

M.A. program, 8, 10 
M.Ed. program, 10, 12 
M.S. program, 8, 10 
Ph.D. program, 12, 14 
Special, 14 

Management 
aerospace, 16 
printing, 35 

Master of arts degree, 8-9 
Master of education, 10-11 
Master of science degree, 8-9 
Mathematics, 10, 36 
Matriculation fee , 6 
Maximum credit loads, 5 
Mechanical engineering, 8, 36-37 
Minor (sec all departments) 

Doctor of philosophy degree, 13 
Master of arts degree, 8, 9 
Master of education degree , 11 
Master of sc ience degree, 8, 9 

N 

Non-thesis oµtions, 10, 11 
Normal and maximum credit loads, 5 
Nutrition and food science, 37-38 

0 
Otlicers of administrat ion , I 
Other information, financial and. G-k 
Out-dating of coursework 

M.A., 8 
M.Ed.,8 
M.S., 8 
Ph.D., 12 

p 

Pharmaceutical chemistry , 38 
Pharmacology, 3 8 
Ph.D. degree, 12-14 
Physical education, 8, 10, 32-33 
Physical examination, 3 

Physics, 8, 39 
Plan of study 

M.A. program, 9 
M.Ed . program, 11 
M.S. program, 9 
Ph.D. program, 13 

Plant pathology, 8 , 39 
Plant science, 39-40 
Political science, 8, 14, 40 
Post-doctoral study, 5 
Printing management, 35 
Psychology, 40 
Purposes, 2 

R 

Readmission procedure, 4 
Regents of education, 1 
Requiremcms for (see all departments) 

departmental, 5 
M.A. degree, 9 
M.Ed. degree, 11 
M.S. degree, 9 
Ph.D. degree, 12, 14 

Residence and credit rcquirmcnts, 9 
M.A., 9 
MEd., 10, 11 
M.S., 9 
Ph.D., 12 

Rural sociology, 8, 12, 14, 40-41 

s 
Scholastic requirements, 7 
Sociology, rural, 8, 12, 14, 40-41 
Social science major (M.Ed.), 14 
Special majors, 14 
Speech, 8, 41-42 
Summer sesssion 

courses, 7 
load limits, 5 
tuition and fees, 5, 6 

Supporting courses 
M.A. program, 9 
M.Ed., program, 11 
M.S. program, 9 
Ph.D. program, 13 

Sustaining the,sis fee, 6, 13 

T 

Textiles and clothing, 42 
Thesis 

fees, 5, 13-14 
grades, 9 

Time limit 
1naster's programs, 8 
Ph.D. programs, 12 

Transcript, 3, -1, 13 
Transfer of credits 

master's dcgn.:e, 8 
Ph.D. degree, 13 

Tuition and fees, 6, 10, 14 

V 

Veterinary science, 43 

z 
Zoology, 8, 15, 30-31 

45 
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