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POLYMER SCIENCE AT THE UNIVERSITY OF MASSACHUSETTS 

M. Appley 
Dean, Graduate  School 
U n i v e r s i t y  of Massachuse t t s  

It g i v e s  m e  g r e a t  p l e a s u r e  t o  have t h i s  o p p o r t u n i t y  t o  

welcome you t o  t h e  Amherst campus of t h e  U n i v e r s i t y  of Massa- 

c h u s e t t s .  The Graduate  School  and i t s  Polymer Sc ience  and 

Engineer ing  Program are honored t o  h o s t  t h i s  I n t e r n a t i o n a l  

Colloquium of so  d i s t i n g u i s h e d  a group of s c i e n t i s t s .  

Perhaps it would be i n  o r d e r  t o  t e l l  you a f e w  t h i n g s  about  

our  U n i v e r s i t y .  While I a m  sure you are a w a r e  of t h e  long and 

d i s t i n g u i s h e d  t r a d i t i o n  i n  h i g h e r  e d u c a t i o n  i n  Massachuse t t s ,  

t h i s  r e p u t a t i o n  f o r  excellence w a s  a s s o c i a t e d  w i t h  p r i v a t e  

rather than  p u b l i c  i n s t i t u t i o n s .  S t u d e n t s  from a l l  over  t h e  

world came t o  s t u d y  w i t h  t h e  d i s t i n g u i s h e d  f a c u l t i e s  a t  Harvard,  

MIT,  T u f t s ,  Boston Col lege ,  Boston U n i v e r s i t y ,  and o t h e r  of t h e  

p r i v a t e  c o l l e g e s  and u n i v e r s i t i e s .  With these f i n e  i n s t i t u t i o n s  

a v a i l a b l e ,  t h e  e f f o r t s  i n  p u b l i c  e d u c a t i o n  w e r e  g e n e r a l l y  concen- 

t r a t e d  i n  a g r i c u l t u r e  and t h e  t r a i n i n g  of teachers. 

what i s  now t h e  U n i v e r s i t y  of Massachuse t t s  w a s  begun on 

t h i s  s i t e  over  1 0 0  y e a r s  ago a s  a s m a l l  a g r i c u l t u r a l  school  under  

t h e  M o r r i l l  Land Grant  A c t .  Not u n t i l  after World War I1 d i d  it 

assume u n i v e r s i t y  s t a t u s  and only  i n  t h i s  p a s t  decade w a s  t h e  de- 

cision made t o  encourage tine growth of a major c e n t e r  of e x c e l l e n c e  

i n  h i g h e r  l e a r n i n g  i n  t h e  p u b l i c  s e c t o r .  
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A s  a p u b l i c  u n i v e r s i t y ,  w e  d e r i v e  our suppor t  from S t a t e  

appropr i a t ions ,  t u i t i o n  and fees, and r e s e a r c h  and t r a i n i n g  

g r a n t s  f r o m  l a r g e l y  Federal sources. The  Commonwealth of Massa- 

c h u s e t t s  has been extremely generous i n  t h i s  p a s t  decade i n  pro- 

v id ing  the wherewithal for  ex t r ao rd ina ry  growth 08 t h e  Univers i ty .  

Not on ly  has t h i s  campus been d rama t i ca l ly  en larged  and upgraded, 

b u t  t h e  Un ive r s i th  has  under cons t ruc t ion  a major campus i n  the 

Boston area and a t h i r d  campus i n  Worcester where a f l e d g l i n g  

medical school  i s  now i n  opera t ion .  Addi t iona l  u n i t s  of t h e  

Un ive r s i ty  inc lude  experimental  s t a t i o n s  f o r  a g r i c u l t u r e ,  r a d i o  

astronomy, and marine sc iences .  

The  Un ive r s i ty ,  then ,  i s  i n  a sense ,  over  100 yea r s  o ld .  

I n  another  sense ,  i t  i s  less than  t e n  y e a r s  o ld .  F i f t y  p e r  c e n t  

of t h e  p re sen t  f a c u l t y  have come t o  t h e  Un ive r s i ty  wi th in  t h e  

past  s i x  years .  These,  combined w i t h  some f i n e  o l d e r  f a c u l t y  

members, provide u s  w i t h  what w e  cons ider  t o  be an e x c e l l e n t  

f a c u l t y  base on which t o  b u i l d  a g r e a t  u n i v e r s i t y .  

As you look around t h e  campus, you w i l l  see new bu i ld ings  

both r e c e n t l y  occupied and under cons t ruc t ion .  W e  hope t h a t  you 

w i l l  have a chance t o  look a t  t h e  new q u a r t e r s  t h a t  t h e  Polymer 

Science and Engineer ing group and the Polymer Research  I n s t i t u t e  

w i l l  occupy i n  the Graduate Research Center .  T h i s  complex w i l l  

also house the Departments of Chemistry and Biochemistry, the 

Univers i ty  Computing Center ,  t he  Graduate School o f f i c e s ,  and a 

number of a l l i e d  act ivi t ies ,  inc lud ing  a Phys ica l  Sc iences  Library  

and a group of research-support  f a c i l i t i e s  ( e . g . ,  g l a s s  blowing, 

ins t rument ,  e l e c t r o n i c s ,  and chemical a n a l y s i s  shops) .  
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Nearly completed a l s o  i s  a twenty-eight s t o r y  c e n t r a l  l i b r a r y  

f o r  t h e  campus which w i l l  e n a b l e  f u r t h e r  growth of our  l i b r a r y  

c o l l e c t i o n  which i s  now j u s t  over  one mi l l i on  volumes. A c r o s s  

the  pond t o  t h e  south  i s  the new Fine Arts complex which, when 

completed, w i l l  provide some of t h e  f i n e s t  f a c i l i t i e s  f o r  t h e  

performing arts t o  be found i n  N e w  England. 

W e  expec t  s h o r t l y  t o  begin cons t ruc t ion  on two a d d i t i o n a l  

towers f o r  t h e  Graduate Research Center  t o  conta in  Mathematics 

and Physics  programs, among o the r s .  By 1975 ,  o r  s h o r t l y  there- 

after, the major cons t ruc t ion  of t h i s  campus w i l l  be completed 

and about  t h i s  t i m e  w e  should r each  f u l l  growth t o  approximately 

f i f t e e n  hundred f a c u l t y  and twenty-f ive thousand s tuden t s .  

The Polymer Research I n s t i t u t e  was proposed by P ro fes so r  

S t e i n  and cha r t e red  by t h e  Board of T rus t ees  of t h e  Un ive r s i ty  

i n  1961 t o  coord ina te  and s t i m u l a t e  research and educa t ion  i n  

polymer sc i ence  a t  t h e  Univers i ty .  Through i t s  e f f o r t s ,  appre- 

ciable suppor t  f o r  r e sea rch  through government and i n d u s t r i a l  

g r a n t s  and c o n t r a c t s  w a s  secured ,  and a number of polymer courses  

wi th in  t h e  Chemistry Department were organized.  This  j u s t i f i e d  

t h e  add i t ion  of staff members i n  Chemistry (P ro fes so r  MacKnight) 

and i n  C h e m i c a l  Engineer ing (P ro fes so r  Lenz).  A plan  for the  

Polymer Science and Engineer ing program, on an i n t e r d i s c i p l i n a r y  

educa t iona l  b a s i s ,  w a s  formulated and approved by t h e  Un ive r s i ty  

i n  1966 w i t h  t h e  s e l e c t i o n  of Professor  P o r t e r ,  a r h e o l o g i s t ,  

as i t s  H e a d .  Rapid growth fol lowed wi th  t h e  appointment of 

P ro fes so r s  Karasz  (thermodynamics) and Price (morphology) i n  

t h e  Program, Chien (phys ica l  chemis t ry)  i n  Chemistry and 
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Middleman ( rheology)  and Laurence ( r e a c t o r  des ign )  i n  Chemical 

Engineering.. The i n t e r e s t s  of the  f a c u l t y  m e m b e r s  were i n i t i a l l y  

o r i en ted  toward phys ics  and phys ica l  chemistry of polymers. Our 

r e c e n t  a t tempts  were t o  have a well-balanced Program i n  Polymer 

Science inc luding  s y n t h e t i c  polymer chemistry,  c h a r a c t e r i z a t i o n ,  

morphology, and s o l i d  s ta te  p r o p e r t i e s  of polymers and the as- 

p e c t s  of  polymer engineer ing.  

As a consequence, w e  appointed Professor  Vogl i n  1970, 

t oday ' s  Conference Chairman, t o  take care of our t each ing  and 

research needs i n  Syn the t i c  Polymer Chemistry. 

The number of s t u d e n t s  s tudying  for graduate  degrees  are 

more than  Sq and 20 pos t -doc tora l  fellows are conduct ing re- 

search i n  t h e  Program. W e  look forward t o  t h e  opening of t h e  

fac i l i t i es  i n  t h e  Graduate Research Center  which w i l l  permi t  

t he  conso l ida t ion  of t h e  e f f o r t s  of t h e s e  groups. 

I f  I am i n t e r p r e t i n g  my r o l e  c o r r e c t l y ,  I am supposed t o  

p re sen t  a f e w  i r r e l e v a n t  f a c t s  i n  these in t roduc to ry  r e m a r k s  

before  you g e t  down t o  t h e  s e r i o u s  bus iness  of the  meetings. 

L e t  m e ,  then ,  say  a word about  t h e  Campus Center  i n  which w e  

are meeting. T h i s  bu i ld ing ,  as you may n o t  know, is  not  t h e  

proper ty  of t h e  Un ive r s i ty  of Massachusetts. It is  owned by 

t h e  students--or, more c o r r e c t l y ,  by the  s t u d e n t s  and t h e  bond 

holders .  It has been open f o r  j u s t  under a year .  I t s  i n i t i a l  

and cont inuing  support  comes from s tuden t  s e l f - t a x i n g  and such 

fees as are c o l l e c t e d  from i t s  opera t ion .  The Center  serves 

both t h e  s t u d e n t s  and conference a c t i v i t i e s  and provides  a 

unique oppor tuni ty  f o r  v i s i t o r s  t o  come i n t o  casua l  con tac t  

w i t h  both undergraduate  and graduate  s tuden t s .  I f  you have 

wandered through t h e  l o w e r  floors of t h e  bu i ld ing ,  you w i l l  un- 
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doubtedly  have r u n  i n t o  some s t r a n g e - l o o k i n g  people .  L e t  m e  ex- 

p l a i n ,  p a r t i c u l a r l y  f o r  t h e  v i s i t o r s  from abroad,  t h a t  t h e s e  

s t range- looking  people  are our s t u d e n t s .  I have n o t  been 

abroad f o r  s e v e r a l  y e a r s  and do n o t ,  t h e r e f o r e ,  know what 

campuses i n  o t h e r  c o u n t r i e s  are l i k e  these days.  But i n  the  

United S t a t e s ,  s t u d e n t s  have undergone a k i n d  of p h y s i c a l  meta- 

morphosis.  While i n  a p r e v i o u s  era s t u d e n t s  tended  t o  conform 

one t o  t h e  n e x t  i n  appearance and manner, what now seems t o  be 

happening i s  an emphasis on i n d i v i d u a l i t y  and d i f f e r e n c e .  T h i s  

is  v i s ib l e  i n  t h e  ways i n  which h a i r  i s  worn, b o t h  on t h e  head 

and on t h e  cheeks,  and i n  t h e i r  unusua l  and h i g h l y  i n d i v i d u a l i s t i c  

dress. 

sometimes s u b t l e  d i f f e r e n c e s  i n  appearance among t h e  i n d i v i d u a l s  

involved.  When viewed from enough s o c i a l - p s y c h o l o g i c a l  d i s t a n c e ,  

" they  a l l  look a l i k e " .  

851 

A l a s ,  t h e  o u t s i d e r  may n o t  be able t o  d i s t i n g u i s h  che 

I n  my view, and I have t a u g h t  a t  a v a r i e t y  of American and 

Canadian i n s t i t u t i o n s  f o r  some twenty- f ive  y e a r s ,  I f i n d  t h e  

s t u d e n t s  of today  b o t h  d i s t u r b i n g l y  d i f f e r e n t  and, a t  t h e  same 

t i m e ,  c o n s i d e r a b l y  more cha l lenging-- i f  a t  the same t i m e  more 

f r u s t r a t i n g - - t h a n  a t  any t i m e  b e f o r e .  There  i s  i n  t h e i r  r h e t o r i c  

as w e l l  as i n  t h e i r  dress and manner an i n t e n t i o n a l  o f f e n s i v e n e s s .  

But  it behooves us  t o  look below t h e  surface f o r  t h e  message t h a t  

i s  there.  There i s  a message. They are, indeed ,  t r y i n g  t o  s a y  

something about  and t o  the  a d u l t  s o c i e t y .  They are r a i s i n g  

s e r i o u s  q u e s t i o n s ,  a lbei t  awkwardly, about  t he  way w e  are running  

o r  n o t  running  s o c i e t y ,  about the  b l a t a n t  i n c o n s i s t e n c i e s  i n  our 

v a l u e s  and about our a p p a r e n t  u n w i l l i n g n e s s  o r  i n a b i l i t y  t o  "put  

it a i l  t o g e t h e r " .  W e  should n o t  be s u r p r i s e d  a t  t h e  poor way 

t h a t  t h i s  communication i s  t a k i n g  p l a c e  because ,  indeed ,  t h e y  
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852 M. mm 
are ask ing  complex ques t ions  about  complex and subtle i s s u e s  t o  

which most of us ,  committed and involved as w e  are, have pa id  

i n s u f f i c i e n t  a t t e n t i o n .  My p o i n t  i s  simply that  we must n o t  re- 

ject the  message because of t h e  way it is  packaged. The  ques t  is ,  

indeed,  a s e r i o u s  one and one t h a t  could and should engage us .  

I f  u n i v e r s i t i e s  are more than  conglomerates or f e d e r a t i o n s  of 

s p e c i a l i s t  groups, t hey  must engage t h e  broad va lue  ques t ions  of 

t h e  s o c i e t y  as p a r t  of t h e i r  i n t e l l e c t u a l  endeavors r e g a r d l e s s  

of t he i r  involvement i n  t h e i r  s p e c i a l  areas of focus o r  i n t e r e s t .  

The graduate  schools  of t h i s  country have been r a p i d l y  

expanding. This  process  has consumed u s  t o  t he  p o i n t  where w e  

had l i t t l e  t i m e  t o  develop awareness of  t h e  impact of our  own 

activit ies.  W e  are now be ing  t o l d ,  for example, t h a t  w e  are 

probably overproducing Ph.D's. Although n o t  an immediate prob- 

l e m  i n  such areas as the Polymer f i e l d ,  t h e  market message is 

one t h a t  must now be p a r t  of our o v e r a l l  Univers i ty  p lans .  I 

submit t ha t  t h e  s tuden t  message has something f o r  u s ,  as w e l l .  

What I see t h e  s tuden t s  as say ing  i s  tha t  w e  have allowed our 

own inward-looking, narrow i n t e r e s t s  t o  c a r r y  u s  forward i n  the  

p u r s u i t  of our own activit ies without  regard  t o  e x t e r n a l  or 

l a r g e r  concerns. 

I see t h e  s t u d e n t s  r a i s i n g  three k inds  of  i s s u e s :  They 

I n  t he  United States,  a t  ques t ion  t h e  e t h i c s  of w h a t  w e  do. 

least, they cha l lenge  the  role of the  u n i v e r s i t y  i n  r e l a t i o n  t o  

the  so-called m i l i t a r y - i n d u s t r i a l  complex and ask u s  t o  examine 

the e x t e n t  t o  which t h e  u n i v e r s i t y  has become a w i t t i n g  or un- 

w i t t i n g  p a r t n e r  i n  activit ies t h a t  are beyond i t s  con t ro l .  They 

raise ques t ions  about our use  o r  misuse of the  environment--the 

e x t e n t  t o  which w e  are pushing forward w i t h  narrow o b j e c t i v e s ,  
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ignor ing  t h e  impl ica t ions  and the  consequences of the t h i n g s  w e  

do. And, t h i r d l y ,  they are asking ques t ions  about t h e  r e l a t i o n -  

s h i p  of sc ience  and technology t o  society--quest ions which prob- 

ably cannot be answered wi th in  t h e  conf ines  of t h e  d i s c i p l i n e s  

i n t o  which w e  have locked much or a l l  of h igher  education. 

853 

I should make clear tha t  I a m  by no means endorsing t h e  

sometimes extreme and o f t t imes  a n t i - i n t e l l e c t u a l  a spec t s  of 

the s tuden t  movement. There are h ighly  d e s t r u c t i v e  elements 

i n  t h e  "know nothing" approach. For some who have r e s t r i c t e d  

f u t u r e  t i m e  pe r spec t ive ,  t h i s  is  a dangerous game t h a t  i s  being 

played. The more s e r i o u s  message, and t h e  one I do commend t o  

your a t t e n t i o n ,  i s  t h e  one t h a t  asks  i f  w e  have been cons ider ing  

t h e  l a r g e r  i s s u e s  and i f  w e  have been looking t o  t h e  r i g h t  

va r i ab le s .  I hope t h a t  w e  can d i s t i n g u i s h  t h e  important  s i g n a l s  

from t h e  noise .  

You are aware, I am sure, of t h e  f i n a n c i a l  hard times t h a t  

are being v i s i t e d  upon t h e  u n i v e r s i t i e s  t hese  days. They are 

causing us  f o r  t h e  f irst  t i m e  i n  decades, t o  more c a r e f u l l y  

examine p r i o r i t i e s ,  t o  improve our  processes ,  and t o  re-address  

t h e  kind of product  and t h e  k inds  of purposes t o  which w e  dedi-  

cate our e f f o r t s .  I hope t h a t ,  i n  the process  of responding t o  

both e x t e r n a l  and i n t e r n a l  p re s su res ,  w e  can take proper account 

of t h e  k inds  of i s s u e s  t h e  s tuden t s  have pa in fu l ly  brought t o  

our a t t e n t i o n .  

I hope your meetings are successfu l .  
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