
MINUTES 
ACADEMIC SENATE 

Friday, A p r i l  4, 1975 

PRESENT: T. Alderman, R. Ameduri, J. Bakos, P. Baldino, F .  Barger, 
D. Behen, P. Bel l ini ,  B .  Brothers, R. Burkholder, I. Cohen, R.  Crum, 
P. Dalbec, J .  DeGarmo, T .  Deiderick, L .  DiRusso, T. Dobbelstein, J .  
Douglass, C.  Dykema, Vice President Edgar, W. Eichenberger, E. Emin- 
hizer, F. Feitler, I. Feldmiller, C. Freeman, W. Hulsopple, R.  Jones, 
Vice President Kr i l l ,  D. Luntz, H .  Mettee, T. Miner, C. McBriar ty,  D. 
O'Neil l, V .  Phi l l ips, L .  Rand, W. Raridon, V .  Richley, S. Roberts, K. 
Salaka, A .  Scheetz, J .  Scriven, R. Shuster, J .  Simko, C. Singler, M. 
Slavin, T .  Slawecki, J. Steele, E. Sturgeon, C. Sweeney, C. Vanaman, 
J. White, E. Yager, B. Yeaton, B .  Yozwiak, M. Yozwiak, L .  Zaccaro. 

A quorum having assembled, the meeting was called to order at 4:04 p.m. 
in Schwebel Audi tor ium b y  Chairman, Clyde Vanaman, who then called for 
corrections, additions, o r  other changes in the publ ished minutes from the 
meeting of Fr iday,  March 7, 1975. There being no corrections, additions, o r  
other changes, the minutes were declared approved as distr ibuted.  

COMMITTEE REPORTS 

Charter and Bylaws Committee: Chairman, Stephen Hanzely, moved adop- 
tion of the proposed Bylaw 10, d ist r ibuted w i t h  the agenda for the meeting of 
A p r i l  4. The motion was seconded by Dr .  Jones. Mrs.  Dykema moved that 
the proposed Bylaw 10 be given the number 7, and that the remaining Bylaws 
be renumbered edi tor ia l ly .  Th i s  motion was seconded b y  D r .  Hanzely. The 
motion to change the number of the proposed new Bylaw from 10 to 7 was 
passed unanimously. The new Bylaw (7) was also unanimously adopted. 

D r .  Hanzely urged al l  departmental representatives in Senate to personally 
sol ici t  part icipation in the Charter and Bylaws election b y  a l l  members of each 
department. 

Executive Committee: There was no report  from the Executive Committee. 

Curr icu lum Committee: Chairman, V i rg in ia  Phil l ips, announced that the 
protest regarding Speech and Drama 603 had been resolved by making the 
fol lowing change in the course description: 

A fundamental study of  the voice mechanism, vocal sound, 
and elementary phonics. Includes a functional familiarization 
w i th  the International Phonetic Alphabet. 

She then moved Senate acceptance of th is  course. The motion was seconded 
by Dr .  Shuster. The motion passed unanimously. Dean Scriven inqu i red 
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why prerequisites and cred i t  hours were not included in the material 
circulated w i th  Senate agenda. Mrs.  Phi l l ips repl ied that th is information 
was, of  course, in the catalog office and had been circulated previously to 
a l l  department chairmen, academic deans, etc; in the interest o f  conserving 
paper, th is material was omitted from the courtesy copies circulated w i th  
Senate materials. She concluded b y  stating that undoubtedly the cred i t  hours 
could be included without using additional paper, and would henceforth be 
included. 

Mr .  Sturgeon asked that copies of  cur r icu lum materials also be sent to 
student government. Mrs .  Phi l l ips w i l l  add that name to the circulat ion l is t .  

Academic Af fa i rs Committee: Chairman, Henry Sheng , recommended that 
Senate approve a combined major in Physics and Astronomy. D r .  Jones 
moved the new major; the motion was seconded b y  D r .  Sweeney. D r .  Hanzely 
explained that o f  the 62 quarter hours in physics in the new combined major, 
only 47 were requ i red hours in physics, and of the 15 remaining, 12 could 
be taken outside the physics area. The motion passed unanimously. 

UNFINISHED BUSINESS 

M r .  Sturgeon inqu i red whether o r  not the Ad  Hoc Committee to study 
degree requirements in the College of A r t s  and Sciences had anything to 
report.  The chairman of  that committee, D r .  W .  Miner, repl ied that it 
did not. M r .  Sturgeon then moved that the A d  Hoc Committee of the College 
of A r t s  and Sciences studying degree requirements for the B .S. and B .A. 
degrees report  w i th in  a month to the Academic Affairs Committee of  the Senate. 
The motion was seconded b y  M r .  Simko. The discussion which followed 
centered around three points: , 

1 .  The charge and purpose of the Ad Hoc Committee of  the 
College of  A r t s  and Sciences. 

2 .  The authori ty o f  Senate in the matter. 

3 .  The charge of  the present Academic Af fa i rs Committee. 

The motion was amended to read that Senate request the Ad  Hoc Committee 
of the College of  A r t s  and Sciences to repor t  to the Academic Affairs Committee 
wi th in  a month. There was fur ther  discussion as to what the Ad  Hoc Committee 
should repor t  if i t  d i d  report .  A f inal motion was pu t  to the Senate by Mr .  
Sturgeon that Senate request the Ad Hoc Committee of the College o f  A r t s  
and Sciences studying the foreign language requirements in the College of  
A r t s  and Sciences to repor t  to the Academic Affairs Committee of  the Senate 
wi th in a month. That motion was seconded b y  M r .  Simko. 
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A bal lot b y  hand vote was taken. The motion was defeated 32 to 19. 

NEW BUSINESS 

Dr .  Hahn inquired as to the method used in selecting committee members, 
par t icu lar ly  to the Academic Af fa i rs Committee. He pointed out that, for 
instance, a l l  representatives from the College of A r t s  and Sciences were from 
the departments of  natural sciences, and he wondered why  the distr ibut ion 
of academic interest should not be considered when appointments to committees 
are made. 

D r .  Jones repl ied that a l l  committee appointments were a r r i ved  at b y  joint 
action of  the Executive Committee and, further, that the Charter and Bylaws 
Committee i s  considering the question of the makeup of both the Curr icu lum 
Committee and the Academic Af fa i rs Committee and i s  expected to repor t  at 
a future date. 

D r .  Vanaman announced that i t  was possible that the next  meeting of  
Senate would be held A p r i l  2 5 ,  instead of  May 3 .  The organizational meeting 
for the new Senate i s  scheduled for May 16, but it may have to be delayed 
due to delays in balloting. 

The meeting was adjourned at 5: 10 p.m. 

Respectful ly submitted, 

Cary l  P. Freeman 
Secretary 
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REPORT OF THE CHARTER AND BYLAWS COMMITTEE 

At the April 4, 1975, meeting of the Academic Senate, the Charter 
and Bylaws Committee will recommend the adoption of the following 
Bylaw Amendment: 

BYLAW 10: Committee Meetings and Minutes 

All Senate committees shall meet at least once during every 
quarter of the academic year, shall record minutes of their 
meetings, and shall distribute copies of their approved 
minutes to the Executive Committee, the University Librarian, 
and to any other persons designated by the Executive Committee. 

The Committee will also recommend that present ByLAW 10 be renumbered 
as BYLAW 11. 

Since Bylaw Amendments need only be approved by the Senate, you 
are encouraged to attend the April meeting of the Academic Senate if 
you wish to speak to the proposed modification. 

FtEPORT OF THE ACADEMIC AFFAIRS COMMITTEE 

The Academic Affairs Committee recommends to the Academic Senate 
a recently approved Combined Major in Physics and Astronomy as requested 
by the Department of Physics and Astronomy. 

The following table shows the minimum requirement for this program 
in comparison with two other major and minor programs offered by the 
same Department. 

Major: Physics Physics Physics & Astronomy 

Minor : Mathematics Astronomy Mathematics 

Physics 68 q.h. 68 q.h. 
Mathematics 26 2 6  
Astronomy Elective 22 

The justifications for offering this combined major are: 

1) To attract prospective Astronomy students from the community, 
many of whom are not aware that YSU offers courses in Astronomy. 

2 )  To better prepare students for graduate work in Astronomy. 



., CURRICULUM CHANGES TO BE APPENDED TO SENATE MINUTES 
( ~ h e s e  courses have been c i r c u l a t e d  accord ing  t o  t h e  procedures o u t -  . l i n e d  i n  t h e  C o n s t i t u t i o n  and By- laws--no o b j e c t i o n s  were rece ived)  

Department and 
Cata log  Number 

Course 
T i t l e  D e s c r i p t i o n  

Home Economics 503 C l o t h i n g  S e l e c t i o n  and Designed t o  a s s i s t  t he  s tuden t  i n  ana lyz-  
4 q.h. ( c )  Cons t ruc t i on  i n g  personal  and f a m i l y  resources 

and needs i n  t h e  s e l e c t i o n ,  purchase, 
use, and care  o f  t he  wardrobe. Study 
and use o f  the  commercial p a t t e r n  and 
t h e  fundamental processes and problems 
i n  t t ie  c o n s t r u c t i o n  o f  s imp le  garments. 
Two one-kmur d i s c u s s i o n  and two t h ree-  
hour  l a b o r a t o r y  pe r i ods  a  week. 

Home Economics 601 P r i n c i p i e s  o f  Food Pre- 
4 q.h. ( c )  p a r a t  i o n  

Home Economics 604 Advanced C l o t h i n g  Con- 
4 q.h.  ( c )  s t r u c t i o n  

Home Economics 702 Design and F l a t  
4 q.h.  (c )  Pat tern-Maki  ng 

Home Economics 750 Food Science 
3 q.h.  (A)  

S tudy .o f  p h y s i c a l  and chemical  p ro-  
p e r t i e s  o f  food.  Bas ic  p r i n c i p l e s  and 
methods i n  the  s e l e c t i o n ,  purchase, 
and p r e p a r a t i o n  o f  food.  Two hours  o f  
l e c t u r e  and s i x  hours  o f  l a b o r a t o r y  per  
week. 

To develop g r e a t e r  unders tanding and 
p r o f i c i e n c y  i n  t h e  s e l e c t i o n ,  f i t t i n g ,  
and c o n s t r u c t i o n  o f  garments t o  meet 
i n d i v i d u a l  needs. C o n s t r u c t i o n  o f  
garments r e q u i r i n g  advanced techniques.  
Two one-hour l e c t u r e s  and two t h r e e -  
hour  l a b o r a t o r y  pe r i ods  a  week. 

Planned t o  develop g r e a t e r  unders tand ing  
and s k i l l  i n  t he  des ign ing ,  f i t t i n g ,  
and c o n s t r u c t i o n  o f  garments. Making 
o f  a  b a s i c  p a t t e r n  and t h e  c r e a t i o n  o f  
new des igns by use o f  i t .  Two one- 
hour  l e c t u r e s  and two three- hour  
l a b o r a t o r y  pe r i ods  a  week. . 
S c i e n t i f i c  s tudy  o f  food;  e f f e c t  o f  
p rocess ing  on n u t r i t i o n a l  and organ-  
o l e p t i c  p r o p e r t i e s .  Food a d d i t i v e s ,  
n a t u r a l  t o x i c a n t s ,  food-drug i n t e r -  
a c t i o n s ,  new food sources,  enr ichment  
and f o r t i f i c a t i o n  o f  foods,  compos i t i on  
and n u t r i e n t  va lues o f  s p e c i a l - p u r -  
pose food  p roduc t s .  



Curriculum Changes 
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. Home Economics 810 Experimental Food Studies Application of scientific principles 
3 q.h. (c) and experimental procedures to cooking 

processes. Two lecture hours and 
one three-hour laboratory period a week. 

Home Economics 875 Directed Individual Study Individual study or research of a 
2-3 q.h. (A) special problem or issue related to 

Home Economics or Nutrition. Ap- 
plication must be made to the depart- 
ment prior to registration. 

Phys. & Ast. 501L Fundamentals of Physics Required for students admitted to 
(A) 1 q.h. Laboratory I NOUCOM-YSU program. Experimental 

work designed to accompany the cor- 
responding lecture courses. Two 
hours per week. 

Phys. & Ast. 502L Fundamentals of Physics 
503L 1 + 1 q.h. Laboratory 1 1 ,  1 1  1 
(c) 

Marketing 846 Commodity Marketing 
2 q.h. (A) 

Criminal Justice Criminal lnvestigation 
613 3 q.h. (c) 

Exper'imental work designed to accom- 
pany the corresponding lecture 
courses. Two hours per week. 

A critical analysis of commodity 
buying in both the domestic and in- 
ternational markets. The universal 
role of futures trading and its 
relation to the local industrial 
and consumer markets. A simple des- 
cription of marketing routes, hedging, 
speculation, price movements, the 
use of brokers and commission hoy~er 
in Commodity Futures Trading by tile 
Industrial businessman. 

Legal and practical aspects of rules 
of evidence, physical evidence, inter- 
views, surveillance, confidential 
informants , crime scene search, 
sources of information, and testifying 
and presentation of evidance in court. 

Criminal Justice Criminal Investigation Prac- Demonstrations of crime scene inves- 
613L 1 q.h. (c) t i cum tigation techniques such as: latent 

print development, photography, 
sketching, physical matching, and 
special emphasis on interviewing and 
interrogation. 'One three hour lab 
a week. Concurrently with 613. 

Criminal Justice Crimiial ldentif ication Laboratory demonstration of the ex- 
614L 1 q.h. (c) amination of trace evidence such as 

body fluids, elementary toxicology, 
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C r im ina l  J u s t i c e  
646 4 q . h .  ( c )  

Speech & Drama 590 
Rev i sed 
4 q.h. (A) 

Speech & Drama 690 
Rev i sed 
4 q.h. (A) 

Speech & Drama 790' 
Rev i sed 
4 q.h. (A) 

Speech & Drama 897 
3-4 4.h. (c)  

Greek 501,2,3 
3+3+3 (c) 

Law Enforcement Techniques 
I 

H i s t o r y  o f  the  Mot ion  P i c -  
t u r e  

A r t i s t i c  Aspects o f  Mot ion  
P i c t u r e  Produc t ion  

C r e a t i v e  Mot ion  P i c t u r e  
A r t i s t s  

Seminar i n  Telecommunication 

Elementary Greek I ,  I I ,  l l I 

dangerous drugs,  h a i r s ,  f i b e r s ,  hand- 
w r i t  i n g  and number r e s t o r a t i o n ,  i n t r o -  
d u c t i o n  t o  s c i e n t i f i c  ins t ruments  
used i n  p o l i c e  work.  Intended t o  
acqua in t  s tuden ts  w i t h  the  b e s t  
u t i l i z a t i o n  o f  t he  c r ime l a b o r a t o r y  
i n  c r i m i n a l  i n v e s t i g a t i o n .  One t h ree -  
hour l ab  a week. 

Legal and p r a c t i c a l  aspects o f  l i n e -  
ups and eyewitness i d e n t i f i c a t i o n ,  
techniques and mechanics o f  a r r e s t ,  
r e p o r t  w r i t i n g ,  t e s t i f y i n g  techniques,  
de fens i ve  t a c t i c s ,  p o l i c e  communica- 
t i o n s .  F i rearms t r a i n i n g  and use o f  
chemical  and n o n- l e t h a l  weapons. 
3 hours o f  l e c t u r e  and 3 hours o f  
l a b o r a t o r y  per  week. 

The h i s t o r y  o f  t he  mot ion  p i c t u r e  f ~ o m  
i t s  beg inn ing  t o  the  p resen t .  
Emphasis upon t he  mi les tones  o f  the  
f i l m  as a per fo rming  a r t .  Screening 
o f  s i g n i f i c a n t  f i l m s  f rom va r i ous  pe r -  
iods  and c o u n t r i e s .  

An a n a l y s i s  o f  t h e  s t r u c t u r e  of  the  
mot ion  p i c t u r e ,  t he  development o f  
t he  s c r i p t ,  t he  f u n c t i o n  o f  e d i t i n g ,  
t h e  approach t o  a c t i n g ,  and the  
problems faced by a d i r e c t o r  i n  f i l m  
p roduc t i on .  C r i t e r i a  o f  a r t i s t i c  
f i l m  making w i l l  be s tud ied .  Ex- 
amples from mot ion  p i c t u r e s  w i l l  be 
screened and d iscussed.  

In- depth a n a l y s i s  o f  s i g n i f i c a n t  
mot ion  p i c t u r e  c r e a t i v e  a r t i s t s  and 
t h e i r  c o n t r i b u t i o n s  t o  t he  h i s t o r y  o f  
mot ion p i c t u r e  a r t .  Screenings and 
d iscuss ions  o f  se lec ted  mot ion  p i c t u r e s .  

Contemporary problems i n  r a d i o  and 
t e l e v i s i o n .  May be repeated f o r  c r e d i t  
as long  as s p e c i f i c  seminar sub jec t s  
a r e  n o t  repeated*. 

Grammar, syn tax ,  and s imp le  composi t ion;  
read ing  s e l e c t i o n s  f rom va r i ous  Greek 
w r i t e r s  and t h e  New Testament. 
I n t r o d u c t i o n  t o  Greek l i t e r a t u r e ,  
h i s t o r y ,  > q d  c i v i l i z a t i o n ;  a t t e n t i o n  
t o  the Greek element i n  t he  Eng l i sh  
Language. 
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Music 869 
3 s.h.  (c) 

Marke t ing  726 
4 q.h. (c)  

B io l ogy  825 
4 q.h. (c )  

Chem. Ed. 740 
2 q.h.  ( c )  

Dana Chamber Orchest ra  

Organ L i t e r a t u r e  

The Dana Chamber Orches t ra  i s  p r i -  
m a r i l y  f o r  s t r i n g  per formers and w i l l  
pe r fo rm l i t e r a t u r e  drawn e s s e n t i a l l y  
from the  Baroque, C l a s s i c a l  and 20th-  
Century S t y l e  Per iods.  2  hours pe r  
week. 

A  s tudy o f  t he  organ and i t s  l i t e r a t u r e  
f rom the  e a r l i e s t  t imes t o  t he  p re-  
sen t  day. 

E f f e c t i v e  Consumer Mot iva-  Acqugints  s tuden ts  w i t h  i n d i v i d u a l  
t i o n  and group behav io r  as i t  r e l a t e s  t o  

markc t i rag  consumer behav io r ,  cons idered 
b o t h  f rom the  s tandpo in t  o f  the  marke t ing  
manager and f rom t h a t  o f  t he  i n d i v i -  
duai  as a  consumer. The behav io ra l  
sc ienccs serve as a  background t o  
p r o v i d e  s tandards f o r  t he  s o c i a l  and 
human e v a l u a t i o n  o f  c u r r e n t  marke t ing  
a c t i v i t i e s .  Topics covered i nc l ude :  
t he  buyer as a  problem s o l v e r ;  buy ing  
d e c i s i o n  processes and models; 
measurement o f  p romot iona l  e f f e c t i v e -  
ness and l i f e  s t y l e  a n a l y s i s .  

Radio isotopes i n  B io l ogy  A p p l i c a t i o n  o f  r a d i o a c t i v e  i so topes  
as t r a c e r s  o f  v i t a l  substances w i t h i n  
b i o l o g i c a l  systems. Students w i l l  
app ly  autorad iography , 1 i ,qu id  s c i  n- 
t i l l a t i o n ,  and gas f l o w  techniques t o  
s tudy  o f  uptake, movement, and b iosyn-  
t h e s i s  o f  substances i n  b i o l o g i c a l  
systems. Two hours o f  l e c t u r e  and 
f o u r  hours o f  l a b o r a t o r y  per  week. 

Mechanical Working and I t s  General d i scuss ion  o f  t he  d i f f e r e n t  
E f f e c t  on M a t e r i a l s  types o f  mechanical work ing  processes: 

r o l l i n g ,  f o r g i n g ,  p ress ing ,  e x t r u s i o n ,  
w i r e  drawing, e t c . ,  t h e i r  e f f e c t s  on 
m a t e r i a l  p r o p e r t i e s ,  f r a c t u r e  
mechanics, e f f e c t  o f  s t r a i n  r a t e  and 
temperature on m a t e r i a l s  p r o p e r t i e s .  

Chem. Engr. 782 Phase Diagrams 
3 q.h. (c )  

Chem. Engr. 783 Ferrous and Non-Ferrous 
3 q . h .  ( C )  A1 l oys  

Discuss ions and i n t e r p r e t a t i o n  o f  
phase diagrams o f  mu1 t i  -componet 
sys tems. 

Bas ic  s c i e n t i f i c  p r i n c i p l e s  and t h e o r i e s  
a p p l i e d  t o  the  des ign  and heat t r e a t -  
ment o f  ~ l ? o y s .  C o n s t i t u t i o n ,  m ic ro-  
s t r u c t u r e ,  l leat  t rea tment ,  phase 
d i s t r i b u t i o n ,  and p r o p e r t i e s  o f  f e r r o u s  and 
non- fe r rous  a l l o y s  
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Chem. Engr. 820,21 P r i n c i p l e s  o f  E x t r a c t i v e  U n i t  ope ra t i ons  approach t o  
4+4 q. h. (A)  M e t a l l u r g y  I ,  I I  p y r o m e t a l l u r g i c a l ,  h y d r o m e t a l l u r g i c a l ,  

and e l e c t r o r n e t a l l u r g i c a l  processes 
used t o  produce f e r r o u s  and non- fer rous 
m e t a l l l c  m a t e r i a l s .  Mass and thermal 
balances a r e  used t o  analyze the  va r i ous  
stages o f  t he  above processes. I n-  
c luded i n  these analyses w i l l  be p r imary  
and secondary t rea tments  o f  o res ,  
p r ima ry  r e d u c t i o n  methods, and 
r e f i n i n g  techniques.  Computer methods 
a r e  used i n  the  analyses.  

Chem. Engr. 630, P r i n c i p l e s  o f  E x t r a c t i v e  Fundamentals o f  e x t r a c t i v e  m e t a l l u r g y  
31,32 3+3+3 M e t a l l u r g y  I , I I , I I I  and r n e t s l l u r g i c a l  processes, genera l  
(D) c l a s s i f i c a t i o n  o f  o res  and p r i n c i p l e s  

o f  o r e  d ress ing ,  t rea tment  of  con- 
c e n t r a t e s ,  h y d r o m e t a l l u r g i c a l  and py ro-  
meta l  l u r g i  c a l  processes, f 1 uxes and 
s l ags ,  p r o d u c t i o n  o f  meta l ,  r e f i n i n g  
o f  crude meta l ,  f e r r o u s  p roduc t i on  
m e t a l l u r g y ,  c o n c e n t r a t i o n  o f  o res ,  
charge c a l c u l a t i o n ,  b l a s t  furnace- -  
i t s  ope ra t i ons ,  chemis t ry  o f  t h e  
process,  open h e a r t h  processes, e l e c t r i c  
s m e l t i n g  o f  o res ,  c a s t i n g  of  i n g o t s ,  
non- fe r rous  p r o d u c t i o n  m e t a l l u r g y ,  
m ine ra l  b e n e f i c i a t i o n  sme l t i ng  r e f i n i n g ,  
and c a s t i n g  o f  non- fe r rous  meta ls .  

Chem. Engr. 730, Meta l log raphy ,  Heat T r e a t -  
31,32 2+2+2 ment & Pyrometry I , I I , I I I  Labora to ry  exper iments  t o  determine 
(c) t he  e f f e c t s  o f  heat  t rea tment  on the  

. s t r u c t u r e ,  p h y s i c a l ,  and mechanical 
p r o p e r t i e s  o f  f e r r o u s  and non- fer rous 
a l l o y s .  (1 hour l e c t u r e  + 3  hours 
l a b o r a t o r y . )  

Chem. Engr. 780 Cas t ing ,  Welding and General d i scuss ion  of  t he  eng ineer ing  
3 q.h. (c) S o l i d i f i c a t i o n  aspects  o f  we ld i ng  and s o l i d i f i c a t i o n  

o f  f e r r o u s  and non- fe r rous  a l l o y s .  

Chem. Engr. 781 
3 q . h .  (c) Powder M e t a l l u r g y  Scope o f  powder m e t a l l u r g y ,  p r o d u c t i o n  

o f  powders, s i n t e r i n g  o f  powders, 
d i f f u s i o n  bonding, b a s i c  t h e o r i e s ,  
a p p l i c a t i o n .  

Chem. Engr. 791R Phys i ca l  M e t a l l u r g y  I , I I , I I I  Review o f  a tomic and nuc lea r  s t r u c t u r e  
92R ,93R 4+4+4 o f  m a t e r i a l s .  Band theory  o f  s o l i d s ;  
(c) advanced d i scuss ion  on e l e c t r i c a l  con- 

d u c t i v i t y ,  magnet ic p r o p e r t i e s  and 
thermal p r c p e r t i e s  o f  m a t e r i a l s ,  
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d i f f e r e n t  types o f  s o l i d s .  E l a s t i c  
and p l a s t i c  p r o p e r t i e s  o f  m a t e r i a l s ;  
modes o f  p l a s t i c  de fo rmat ion ;  s l i p  and 
tw inn ing ;  q u a n t i t a t i v e  d i scuss ion  on 
de fo rmat ion  mechanism; d i s l o c a t i o n  
t h e o r i e s  and t h e i r  a p p l i c a t i o n .  Phase 
diagrams and k i n e t i c s  o f  phase t r ans-  
fo rma t i on .  D i f f u s i o n  c o n t r o l l e d  
and d i f f u s i o n l e s s  phase t r ans fo rma t i on ;  
t h e o r e t i c a l  t reatment  o f  n u c l e a t i o n  
and growth processes; d i f f u s i o n .  
Three hours o f  l e c t u r e  and a  t h ree -  
hour  l a b o r a t o r y  w i t h  t u t o r i a l s  and 
computat ions. 

j 

NOTE : 
A  A d d i t i o n  
C Change 
D D e l e t i o n  
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Chem. Engr. 817 Management o f  Nucldar  
1  q.h. (c )  By-products 

Chem. Engr. 830, I n t r o d u c t i o n  t o  Nuclear  
31,35 3+3+3 q.h.  M a t e r i a l s  I ,  I I ,  I l l  
(c 

Chem. Engr. 'Ygb Nuclear  Reactor Desi yn 
4 q.h.  ( c )  

M i l i t a r y  Science Map Reading and Land 
602R 1 o r  3 q.h. Nav iga t i on  
(c) 

H i s t o r y  802 
't q.h. (A)  

H i s t o r y  o f  Ideas i n  
Western Europe Since 1500 

Sources and c h a r a c t e r i s t i c s  o f  r a d i o -  
a c t i v e  m a t e r i a l ,  p r i n c i p l e s  and 
de te rm ina t i on  o f  t o l e rance ;  standards 
and r e g u l a t i o n s ;  p r o t e c t i o n  f rom s i d e  
e f f e c t s .  

Nuclear  m a t e r i a l s - t h e i r  f i s s i o n  and 
f u s i o n ;  c l a s s i f i c a t i o n  o f  r eac to r s ;  
genera l  theory ,  des ign ,  and c o n t r o l  
o f  r e a c t o r s ;  c o n t r o l  systems; i n s t r u -  
mentat ion.  K i n e t i c s  and dynamic behav io r  
o f  nuc lea r  r e a c t o r s ;  comprehensive 
t heo ry  and des ign;  r e a c t o r  s t a b i l i t y  
undet o p e r a t i n g  c o n d i t i o n s ;  neu t ron  
k i n e t i c s  and p e r t u r b a t i o n  theory ;  
nuc lea r  h e a t  gene ra t i on  and removal; 
s e l e c t i o n  of m a t e r i a l s ;  p r o d u c t i o n  
and p rocess ing  o f  nuc lea r  m a t e r i a l s .  

The steady s t a t e  r e a c t o r  co re ;  f o u r -  
f a c t o r  equa t ion ,  resonance escape 
p r o b a b i l i t y ,  neu t ron  f l u x  d i s t r i b u t i o n  
i n  va r i ous  geometr ics ,  two-group and 
m u l t i g r o u p  t h e o r i e s .  T rans ien t  
r e a c t o r  behav io r  and c o n t r o l ;  e f f e c t  
o f  de layed neutrons,  f i s s i o n  p roduc t  
po i son ing ,  nuc lea r  f u e l s ,  nuc lea r  heat  
t r a n s f e r  and burnou t  problems, r e a c t o r  
economy; f u e l  burnup and power c o s t .  
Thermal breeder  and f a s t  r e a c t o r s .  
Neutron f l u x  d i s t r i b u t i o n  measurements 
Rad ia t i on  d e t e c t i o n  and moni tor ing,  

A comprehensive s tudy  o f  the  t e c h n i q u e  
o f  land  n a v i g a t i n g  by t he  use o f  maps 
and t e r r a i n  a n a l y s i s .  An i n t r o d u c t i o n  
and p r a c t i c a l  e x e r c i s e  i n  the  use o f  
the  compass and a e r i a l  photographs. 
One hour  l e c t u r e  per  week f o r  each 
c r e d i t  hour taken;  and one hour leader-  
s h i p  l a b  pe r  week. Course inc ludes  
one 3-hour f i e l d  e x e r c i s e  d u r i n g  q u a r t e r .  
One c r e d i t  hour course f o r  Westminster 
Co l lege  s tuden ts .  

The impacC o f  new ideas on t he  va r i ous  
s o c i a l  c lasses  i n  Western Europe a r ~ d  
Great B r i t a i n  through the  Age o f  S c i c n c e ,  
t he  Enl ightenment ,  t he  Darwin ian 
Revo lu t i on  and t h e  Age o f  Anx ie ty .  



TO: Cory1 Freeman, Secretary of the Senate 

FROMr Jane Maruskin, Student Gwernmsnt 

DATE: April 22, 1975 

SUNECT: Ad-Hoc Calendar Committee of Senate Recutive Committee 

I was appointed t o  the Ad-Hoc Calendar Committee but w i l l  be unable t o  
serve due t o  school and work committments. However, the following student has expressed an in te res t  i n  the matter of semesters and has 
agreed t o  take my place on the committee. He i s  Mark D i 1 l . g  and resides a t  765 Crestview Drive, Youngstown 44512; phme 758-2583. 
Please place his name on the ros ter  and reaawe mine. 

~ q e  Maruskin, Student Government 
8450 Market Street  

Youngstawn, OH 44512 
Phone 758-3136 

DLnkTE: Anri l  7,1975 

TO: Caryl P. Freeman, Secre tary  of AcaAenic Senate 

FRON: Jane Ma.ruskin, Student Nember of Academic Senate 

SUBP,CT : Academic ilf f a i r s  Co31G.t t e e  

Last  f a l l  I subriiitted an  anrr l icat ion t o  becow a I 
the  Academic Affairs Cormnittee. Because of a Student ( 

c l e r i c a l  e r r o r ,  a i l1 Roni was nlaced on Ccademic Affai' 
was apnointed t o  Academic Events. Student Council nom 
chairoerson Toni DiSalvo has correc ted  t h i s  e r r o r .  B i  
azreed t o  allow ne t o  take h i s  nlace on -4cadelic Affai 
place me on Academic !.ffairs and reaove Te from i-cadem 

copy sent  t o  D r .  Jones,  Ex. Committee 
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CURRICULUM CHANGES FOR SENATE CONSIDERATION 
( ~ h e s e  courses have been c i  r c u l  ated according t o  the procedures 
o u t l i n e s  i n  the Cons t i t u t i on  & By-Laws--objections were received 
and a recommendation has been made by the Curr iculum Committee 
t o  the  Un ive rs i t y  senate) 

Department and 
Catalog Number Course Prereq. Descr ip t ion  

Speech & Drama 603 Physical Aspects o f  none 
2 c r  h rs  Speech 

A fundamental study o f  the 
voice mechanism, the physics 
o f  sound, and elementary 
phonkt ics. Includes a 
func t i ona l  f a m i l i a r i z a t i o n  
w i t h  the  In te rna t iona l  
Phonetic Alphabet. 
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(' Speech & Drama 605 (D) Voice and D i c t i o n  

Speech & Drama 662 (A) P rac t  i cum i n  Techn ica l  
Thea t re  

A fundamental s tudy o f  the  vo i ce  
mechanism; b r e a t h  c o n t r o l ,  
enunc ia t i on ,  a r t i c u l a t i o n ,  vocal  
v a r i e t y .  

P r a c t i c a l  a p p l i c a t i o n  o f  t echn i ca l  
t h e a t r e  s k i l l s  i n  U n i v e r s i t y  
t h e a t r e  p roduc t ions  through c l a s s -  
room and l a b o r a t o r y  p a r t i c i p a t i o n  
May be repeated t w i c e  f o r  c r e d i t .  

Speech & Drama 705 ( c )  Speech Problems o f  Chi l d r e n  A  c o n s i d e r a t i o n  o f  speech improve- 
ment f o r  a l l  p u p i l s  and o f  speech 
c o r r e c t i o n  f o r  p u p i l s  w i t h  speech 
and/or hea r i ng  problems on the  
k i nde rga r ten ,  p r imary ,  and i n t e r -  
mediate l e v e l s .  Types o f  d i f f i c u l -  
t i e s ,  techniques,  and m a t e r i a l s  
f o r  development and con t inued  use 
o f  good v o i c e  and acceptable speech. 
Required o f  a l l  e lementary teachers.  

Speech & Drama 751 ( c )  C l a s s i c a l  Rhe to r i c  

Speech & Drama 852 (c )  Group Communication 

Survey o f  e f f e c t i v e  persuass ion 
as taught  i n  the  anc ien t  w o r l d  
from p r e - A r i s t o t e l i a n  Greece t o  
t he  Rome o f  S t .  August ine. 
Speech-making p r a c t i c e s  o f  p resen t-  
day America a r e  t r aced  t o  t h e i r  
anc ien t  sources. 

A  d e s c r i p t i v e  s tudy o f  communica- 
t i o n  v a r i a b l e s  i n  the  smal l- group 
s e t t i n g ,  t oge the r  w i t h  a  survey 
o f  l i t e r a t u r e  d e a l i n g  w i t h  sma l l -  
group communication. 

Speech & Drama 861 (D) H i s t o r y  o f  the  Theat re  A  h i s t o r y  o f  t h e  phys i ca l  t h e a t r e  
and t he  w r i t t e n  drama f rom a n t i q u i t y  
t o  t he  p resen t .  Emphasis on 
t h e a t r e  a r c h i t e c t u r e  and s t a g e c r a f t ,  
i n c l u d i n g  scenery,  costumes and 
1 i g h t i n g .  

Speech & Drama 891 (A) H i  s t o r y  o f  t he  Theat r e  I A  h i s t o r y  o f  t he  phys i ca l  t h e a t r e  
and t he  w r i t t e n  drama f rom 
a n t i q u i t y  through the  Renaissance. 
Emphasis on t h e a t r e  a r c h i t e c t u r e  
and s t a g e c r a f t ,  i n c l u d i n g  scenery,  
costumes and l i g h t i n g .  

Speech 5 Drama 892 (A) H i  s t o r y  o f  the  Theat re  I I A h i s t o r y  o f  the  p h y s i c a l  t h e a t r e  

\ and t he  w r i t t e n  drama f rom the  
post-Renaissance p e r i o d  t o  t h e  
present .  Emphas i s  on t h e a t r e  
a r c h i t e c t u r e  and s t a g e c r a f t ,  
i n c l u d i n g  scenery,  costumes and 
1 i g h t  ing. 
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Chemistry 699 Medica l  A p p l i c a t i o n s  Seminar A p p l i c a t i o n s  o f  b i o l o g i c a l  and chemical 
(A) concepts i n  t he  p r a c t i c e  o f  medic jne.  

May be repeated t o  a  t o t a l  o f  t h r e e  
hours  c r e d i t .  

Chemistry 722 Organic  Chemistry I V  
( c  

A d d i t i o n a l  l a b o r a t o r y  p repa ra t i ons  and 
techniques.  Th i s  course i s  r e q u i r e d  
f o r  a l l  candidates f o r  t he  B.S. degree 
w i t h  a  major  i n  chemis t ry .  One hour  o f  
l e c t u r e  and t h r e e  hours  o f  l a b o r a t o r y .  

Chemistry 739,40,Physical Chemistry I ,  1 1 ,  I l l  P r i n c i p l e s  and a p p l i c a t i o n s  o f  p h y s i c a l  
41 (c )  chemis t ry .  Three hours o f  l e c t u r e  and 

a  three- hour  l a b o r a t o r y .  

Chemistry 801 Elements o f  Phys i ca l  Chemistry An i n t r o d u c t i o n  t o  thermodynamics, 
( C  ) chemical  s t r u c t u r e ,  r e a c t i o n  r a t e s ,  and 

o t h e r  p h y s i c a l  p r o p e r t i e s  o f  chemical 
systems. A p p l i c a t i o n s  i n  b i o l o g y  and 
h e a l t h - r e l a t e d  f i e l d s  a re  emphasized. 
Four hours  o f  l e c t u r e .  

Chemistry 805 App l i ed  Spectroscopy 
(c )  

A s tudy  o f  i n f r a r e d ,  u l t r a v i o l e t ,  nuc l ea r  
magnet ic resonance, e l e c t r o n  s p i n  
resonance, mass spec t romet ry ,  and o t h e r  
methods o f  c u r r e n t  i n t e r e s t  as a p p l i e d  
t o  chemical  systems. Three hours o f  
l e c t u r e .  

Chemistry 821 I n te rmed ia te  Organic  Chemistry An i n t r o d u c t i o n  t o  advanced s tudy  i n  
( c )  o r g a n i c  r e a c t i o n s  and t h e o r i e s .  Three 

hours  o f  l e c t u r e .  

Chemistry 822 Organic  Ana l ys i s  
( c )  

Chemistry 823 Organic  Synthes is  
( c )  

Chemistry 841,42,Pr inc ip les o f  B iochemis t ry  
43 (c )  I ,  I t ,  I l l  

Q u a l i t a t i v e  and f u n c t i o n a l  group a n a l y s i s  
o f  o r g a n i c  compounds. Labora to ry  
exe rc i ses  and d iscuss  i o n  o f  u n d e r l y i n g  
p r i n c i p l e s .  One hour o f  l e c t u r e  and 
s i x  hours o f  l a b o r a t o r y  w i t h  d i scuss ion .  

Prepara t ions  o f  o r g a n i c  compounds and 
a p p l i c a b l e  i ns t r umen ta l  techniques.  One 
hour  o f  l e c t u r e  and s i x  hours o f  
l a b o r a t o r y  w i t h  d i scuss ion .  

The s tudy o f  chemical  s t r u c t u r e s ,  func-  
t i o n s  and t r ans fo rma t i ons  which occur  
w i t h i n  l i v i n g  c e l l s .  Topics  i n c l u d e  
t he  chemis t ry  and metabol ism o f  
carbohydrates,  1 i p i d s ,  p r o t e i n s ,  
nuc l  e i c  ac i ds ,  enzymes, hormones, b i o -  
chemical  g e n e t i c s ,  and me tabo l i c  c o n t r o l  
mechanisms. 
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B i o l o g y 8 3 4  ( c )  Ve teb ra tePhys io l ogy  I 

B io logy  835 (c )  Ve tebra te  Phys io logy I I 

B io logy  836 ( c )  Molecular-Cel  l u l a r  I I 

Study o f  s t r u c t u r e  and f u n c t i o n  a t  t he  
c e l l u l a r  and s u b c e l l u l a r  l e v e l  o f  ner-  
vous, muscular,  and endocr ine systems. 
Three hours o f  l e c t u r e  and two hours o f  
l abo ra to r y  pe r  week. 

Phys io logy o f  c i r c u l a t o r y ,  r e s p i r a t o r y ,  
d i g e s t i v e  and exc re to r y  systems. 
Three hours o f  l e c t u r e s  and two hours 
o f  l a b o r a t o r y  pe r  week. 

Phys ica l  l i m i t s ,  r e l a t i o n s h i p  of  c e l l  
morphology t o  f u n c t i o n ,  c e l l  o rgan iza-  
t i o n  and s t r u c t u r e ,  t he  physiochemical  
environment,  b i o e n e r g e t i c s ,  metabol ism 
and membrane t r a n s p o r t  systems. Two 
hours o f  l e c t u r e  and f o u r  hours o f  
1 abora to ry  per  week. 

Chemistry 591,92 P r i n c i p l e s  o f  Chemistry I , I I  Fundamental p r i n c i p l e s  o f  chemis t ry  and 
(c > - .  .-. 

i n t r o d u c t i o n  t o  i no rgan i c  chemis t ry ,  
Three hours o f  l e c t u r e .  

Chemistry 593,94 P r i n c i p l e s  o f  Chemistry I n t r o d u c t i o n  t o  l a b o r a t o r y  techniques,  
( c )  Labora to ry  I , I I i n c l u d i n g  i no rgan i c  chemist ry  and 

q u a l i t a t i v e  and q u a n t i t a t i v e  a n a l y s i s .  
Three hours o f  l a b o r a t o r y  i n c l u d i n g  
d iscuss ion .  

Chemi 
(c)  

s t r y  603,04 Q u a n t i t a t i v e  Ana l ys i s  I , I I  A s tudy o f  chemical e q u i l i b r i u m ,  
s t o i c h i o m e t r y ,  theory  o f  e r r o r s ,  voluma- 
t r i c  and g r a v i m e t r i c  procedures as 
a p p l i e d  t o  q u a n t i t a t i v e  de te rmina t ions .  
E l e c t r o a n a l y t i c a l  and c h o l o r i m e t r i c  
methods a re  in t roduced.  The development 
o f  technique i s  emphasized i n  the  
l a b o r a t o r y ,  t h ree  hours o f  l e c t u r e  and 
s i x  hours o f  l a b o r a t o r y  each week. 

Chemistry 691 introduction t o  Phys ica l  
(A) Chemistry 

Chemistry 692 Ins t rumenta l  Techniques 
(A) 

Elements o f  thermodynamics, e q u i l i b r i a ,  
s t a t e s  o f  m a t t e r ,  k i n e t i c s ,  and 
spectroscopy. Three hours o f  l e c t u r e .  

The a p p l i c a t i o n  o f ' i n s t r u m e n t a t i o n  i n  
the s tudy o f  chemical systems, 
i n c l u d i n g  spec t rome t r i c ,  e l e c t r o m e t r i c ,  
chromatographic,  and thermometr ic 
methods. S i x  hours o f  l a b o r a t o r y  
i n c l u d i n g  d iscuss ion .  
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Cata log Number 

Course 
T i t l e  Descr i ~t i o n  

H i  s t o r y  704 ( c )  The Age o f  J e f f e r s o n  and An i n t e n s i v e  s tudy o f  the  Age o f  J e f f e r -  
Jackson son and Jackson cover ing  the  p e r i o d  

1789 t o  1840. 

H i s t o r y  706 ( c )  America Before t he  C i v i  1 An i n t e n s i v e  s tudy o f  t he  deepening 
War , 1840- 1860 s e c t i o n a l i s m  o f  t he  coun t r y  c u l m i n a t i n g  

i n  the  ou tb reak  o f  t he  C i v i l  War. 

H i s t o r y  794 (A) H i s t o r y  o f  Le i su re  i n  Modern A s tudy  o f  the  growth o f  l e i s u r e  a c t i v i -  
Eng 1 and t i e s  i n  England f rom the  18th cen tu ry  

t o  the p resen t ,  w i t h  emphasis on the  
t r ans  i t i o n  from r u r a l  t o  urban-cente red 
a c t i v i t i e s ,  the  impact o f  technology,  
and the  emergence o f  mass spec ta to r  
spo r t s .  

H i s t o r y  811 ( c )  Mexico and the  Caribbean Emphasis i s  upon Mexico, Colombis, 
Venequela and the  Cent ra l  American 
r e p u b l i c s .  Sbecia l  cons ide ra t i on  
i s  g i ven  t o  20th cen tu ry  Mexico. 

H i s t o r y  812 ( c )  H i s t o r y  o f  South America The Spanish American republ i-cs and 
B r a z i l  a r e  considered. 

Economi cs 622H P r i n c i p l e s  o f  Economics An honors course i n  P r i n c i p l e s  3 
( c )  3 Honors emphasizing a d d i t i o n a l  reading and 

independent research on economic 
problems. 

Economics 622 P r i n c i p l e s  o f  Economics 3 Economic problems i n  l abo r ,  a g r i c u l t u r e ,  
(c)  compe t i t i on  and monopoly, s o c i a l  

w e l f a r e ,  urban environment,  grcwth 
i n t e r n a t i o n a l  t r a d e  and f inance ,  
under-developed c o u n t r i e s ,  pove r t y  
and comparat ive economic systems. 

Physics and Research i n Astronomy 
As t  ronomy 805 (A) 

Math 760 Numerical Ana lys is  
(c)  

Eng. Tech 610 
(c)  

(\ 

Mechanical Equipment 

I n d i v i d u a l  i n v e s t i g a t i o n  performed w i t h  
f a c u l t y  guidance. 

The theory  and techniques o f  numerical  
computat ion. The s o l u t i o n  o f  an 
equat ion  o r  a system o f  equat ions,  t he  
methods o f  f i n i t e  d i f f e r e n c e s ,  i n t e r -  
p o l a t i o n  methods, numer ica l  d i f f e r e n -  
t i a t i o n  and i n t e g r a t i o n ,  l e a s t  squares 
techniques. 

The s tudy o f  common mechantdl equipment 
such as heat  exchangers, r e F r i g e r a t o r s ,  
pumps, and i n t e r n a l  combustion engines. 
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Psychology 780 (A)  Psycholog i c a l  Aspects o f  
Disease and Death 

Soc & An 719 (A) H e a l t h  Care Systems 

B io l ogy  599 (A) O r i e n t a t i o n  t o  Medic ine 

A survey o f  t h e  p r imary  f a c t o r s  a f f e c t i n g  
an i n d i v i d u a l ' s  a t t i t u d e s  toward i l l n e s s ,  
bereavement, and m o r t a l i t y ,  an examina- 
t i o n  o f  a p p r o p r i a t e  counse l ing  methods 
and o f  the  psycho log i ca l  ad justments  
necess i t a t ed  by p h y s i c a l  i l l n e s s  o r  
bereavement. A p p l i c a b l e  t o  t he  psychology 
ma jo r .  

A  s o c i o l o g i c a l  a n a l y s i s  o f  t h e  r o l e  o f  
t h e  phys i c i an ,  t h e  nurse,  the  s o c i a l  
worker ,  and para-medical  personnel  i n  
a  v a r i e t y  o f  s e t t i n g s  i n c l u d i n g  p r i v a t e  
p r a c t i c e ,  t h e  h o s p i t a l  and p u b l i c  
agencies.  Some a t t e n t i o n  t o  f e d e r a l  
programs as r e l a t e d  t o  l o c a l  systems. 
Lec tu res  and f i e l d  work. 

An i n t r o d u c t i o n  t o  t h e  ph i losophy  o f  
medic ine through examina t ion  o f  ideas 
f rom the  anc ien t s  t o  t h e  modern. The 
H i p p o c r a t i c  I d e a l ,  t h e  Oath o f  Maimon- 
ides ,  t he  meaning o f  knowledge, humanism 
i n  medic ine,  independent thought  i n  
medic ine,  and t he  t each ing  o f  t h e  un- 
c e r t a i n t y  f a c t o r .  

B i o l ogy  663 (A) Animal S t r u c t u r e  and Func t i on  I n t r o d u c t i o n  t o  c e l l u l a r  bas i s  o f  l i f e  
i' and t h e  b i o l o g y  o f  an imals ;  energy 

metabol ism, u l  t r a s t r u c t u r e  and f u n c t i o n  
o f  c e l l s ;  concept o f  t i s s u e s  and organs, 
comparat ive d e s c r i p t i o n  o f  anatomica l  
and p h y s i o l o g i c a l  adap ta t i ons  o f  organ 
systems o f  an imals  t o  t h e i r  env i ronment .  
In tended f o r  b i o l o g y  majors .  Students 
who have rece i ved  c r e d i t  f o r  B i o l .  553 
may no t  r ece i ve  c r e d i t  f o r  B i o l .  6 6 3 .  
Three hours o f  l e c t u r e  and one t h ree -  
hour  l a b  d i s c u s s i o n  p e r i o d  p e r  week. 

B io l ogy  699 (A) Medical  A p p l i c a t i o n s  Seminar A p p l i c a t i o n s  o f  b i o l o g i c a l  and chemical  
concepts i n  t he  p r a c t i c e  o f  medic ine.  
May be repeated up t o  t h r e e  c r e d i t  
hours  . 

B io l ogy  721 ( c )  Genet ics  

B io logy  808 (c )  Embryology 

Genet ic  m a t e r i a l ,  r e p r o d u c t i v e  c y c l e s ,  
sex de te rm ina t i on ,  m i t o s i s ,  m ios i s ,  
Mendel ism p r o b a b i l i t y ,  l i n kage ,  genes 
i n  popu la t i ons ,  mu ta t i on ,  e v o l u t i o n .  
Four hours  o f  l e c t u r e  per  week. 

I d e n t i f i c a t i o n  o f  mechaniims; a n a l y s i s  
o f  c o n t r o l  o f  developmental events 
and processes. I n t e r a c t i o n  o f  egg and 
sperm, p e n e t r a t i o n  and a c t i v a t i o n  o f  
t h e  egg, t h e o r i e s  o f  i n d u c t i o n ,  models 
o f  t i s s u e  i n t e r a c t i o n ,  gene a c t i o n  and 
t h e  f a t e  o f  i n f o r m a t i o n a l  molecules 
d u r i n g  development. Two hours o f  l e c -  
t u r e  and f o u r  hours  o f  l a b o r a t o r y  pe r  
week. 
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