
SIMON FRASER UNIVERSITY 
Department of P o l i t i c a l  S c i e n c e ,  Soc io logy  & Anthropology 

M. A .  THESIS - AUGUST 1966 



C O N T E N T S  - - 

I n t r o d u c t i o n  , 

. . . . . . . . . . . . . . . . . . . .  Chapter 1 ,  The G r o w t h  of Modern Science 

Chapter 2 .  Un ive r s i t y  Science .............................. 

. . . . . . . . . .  Chapter 3 .  The S c i e n t i s t  i n  Indus t ry  8z Government 

. . . . . . . . . . . . . . . . . . .  Chapter 4 .  The Recruitment of S c i e n t i s t s  

. . . .  Chapter 5 .  O u t l i n e  of t h e  Simon F r a s e r  Univers i ty  Study 

. Chapter 6 .  Findings  of t h e  Simon F r a s e r  Un ive r s i t y  S tudy . .  

. . . . . . . . .  Chapter 7 .  The Recruitment of S c i e n t i s t s  i n  Canada 

Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



THE RECRUITMENT OF SCIENTISTS: A CASE STUDY I N  CANADA 

. . .  one might a s k ,  where is s c i e n c e  go ing ,  and how much of i t  
do we want? A t  t h e  p re sen t  t ime i n  some h igh ly  i n d u s t r i a l i z e d  
c o u n t r i e s  about ha l f  of one per  cen t  of t h e  popula t ion  a r e  
eng inee r s  o r  s c i e n t i s t s .  Of cou r se ,  most of them a r e  not 
engaged i n  r e s e a r c h ,  bu t  about a  q u a r t e r  of them a r e .  The 
r a t e  of expansion of r e s e a r c h  is about twice  t h a t  of G.N.P. 
o r  a  l i t t l e  more. Research is not  on ly  expanding but  t h e  
r a t e  of expansion is a l s o  i n c r e a s i n g .  Obviously t h i s  cannot 
go on f o r e v e r .  A t  t h e  p re sen t  r a t e ,  i n  a  cen tury  o r  two 
everyone w i l l  be engaged i n  r e s e a r c h  and no one w i l l  be l e f t  
t o  provide food ,  c l o t h i n g  o r  s e r v i c e s .  Some t ime we must 
level '  o f f ,  bu t  when? C e r t a i n l y  not  f o r  a  few decades y e t ,  
because t h e  i n c r e a s e  i n  t echno log ica l  innova t ion  is expanding 
producSfOn r a p i d l y .  

How many s c i e n t i s t s  do w e  need? The popular  ou t c ry  
sometimes s u g g e s t s  t h a t  t h e  number is u n l i m i t e d ,  but  obviously  
a  slow-down w i l l  come, though not  f o r  some t ime y e t .  

E.W.R. S t e a c i e :  Management Conference,  Quden's 
U n i v e r s i t y ,  June 1 6 ,  1959. 

. . .  I n  a  r e s e a r c h  o r g a n i z a t i o n  a  few people make a l l  t h e  
d i f f e r e n c e .  I f  5  p e r  c e n t  of t h e  s t a f f  of a  r e s e a r c h  
l a b o r a t o r y  a r e  r e a l l y  f i r s t - r a t e ,  w i th  imagina t ion  and i n i t i a -  
t i v e ,  a l l  is w e l l .  Without t h i s  5  pe r  cen t  very l i t t l e  t h a t  
is worthwhile w i l l  emerge from t h e  l a b o r a t o r y .  I f  we a r e  
going t o  expand, t h e s e  - a r e  t h e  e s s e n t i a l  people .  Th i s  is 
where t h e  s h o r t a g e  w i l l  develop.  

The problem is t o  develop people of t h i s  type:  t o  
g e t  behind them when they  appear  and g ive  them t h e  ~ p p o r t u n i t y  
t o  develop themselves .  I n  both  Br i$a in  and t h e  U . S .  t h e  
sou rce  of supply  of such people is from t h e  u n i v e r s i t i e s .  The 
problem is how t o  hold  more people of t h i s  type  i n  t h e  un ive r -  
s i t i e s  where t hey  w i l l  h e l p  ou t  t h e  t r a i n i n g  of r e s e a r c h  
s t u d e n t s ,  and themselves develop t h e  exper ience  and a b i l i t y  t o  
d i r e c t  r e s e a r c h  . . .  

E.W.R. S t e a c i e :  Canadian I n d u s t r i e s  L imi t ed ,  
B e l o e i l ,  October 2 2 ,  1954.  



In t roduc t ion :  

T h i s  t h e s i s  is concerned wi th  c e r t a i n  s o c i a l  a s p e c t s  
1 

of n a t u r a l  s c i e n c e  i n    resent day Canada. I t  is p o s s i b l e  t o  

view s c i e n c e  a s  a  body of knowledge and t o  examine i t  independ- 

e n t l y  of its s o c i a l  o r i g i n s .  Many h i s t o r i e s  of s c i e n c e  do 

e x a c t l y  t h i s .  On t h e  o t h e r  hand, t h e r e  has  been a  growing 

awareness i n  r e c e n t  y e a r s  t h a t  s c i e n t i f i c  knowledge does not  

accumulate au toma t i ca l ly  a s  an i n e v i t a b l e  consequence of r a t i o n a l  

thought but  depends upon s p e c i f i c  k inds  of s o c i a l  o r g a n i z a t i o n .  

Thus i n  t h i s  s tudy  t h e  body of e x i s t i n g  s c i e n t i f i c  knowledge is 

regarded a s  bu t  one a s p e c t  of t h e  o r g a n i z a t i o n  of groups of 

s c i e n t i s t s .  Fur thermore,  s c i e n t i f i c  groups a r e  but  one element 

i n  t h e  t o t a l  s o c i a l  s t r u c t u r e  and a r e  themselves condi t ioned  by,  

f o r  example, t h e  c h a r a c t e r  of economic and p o l i t i c a l  i n s t i t u t 2 o n s .  

I s h a l l  not  be d i r e c t l y  concerned here  w i t h  how o r  t o  what e x t e n t  

t h e  s t r u c t u r e  of human groups can i n f l u e n c e  s c i e n t i f i c  f a c t  o r  1 '  

t h e o r y .  However, t h e r e  is i m p l i c i t  i n  t h e  p r e s e n t  s tudy  of s c i e n -  

t i f i c  o r g a n i z a t i o n  t h e  assumption t h a t  t h e  c h a r a c t e r  and even more 

t h e  r a t e  of growth of s c i e n t i f i c  knowledge is  i n t i m a t e l y  r e l a t e d  

t o  t h e  s o c i a l  o r g a n i z a t i o n  of s c i e n c e .  A s  a  r e s u l t ,  any conclu-  

s i o n s  which emerge w i l l  have i m p l i c a t i o n s  w i t h  r e s p e c t  t o  t h e  

f u t u r e  development of s c i e n t i f i c  knowledge and technology,  and 

perhaps i n d i r e c t l y  t o  the d i r e c t i o n  and speed of gene ra l  s o c i a l  

development. 

1 Natura l  s c i e n c e  is taken  t o  i nc lude  p h y s i c s ,  chemist ry  and 
b io logy ,  but  not  psychology o r  such  s o c i a l  s c i e n c e s  a s  
economics, s o c i o l o g y ,  e t c .  



One of t h e  major aims of t h i s  t h e s i s  is t o  i n d i c a t e  
I 

how t h e  o r g a n i z a t i o n  of s c i e n t i f i c  groups has  d i f f e r e d  and stil l  

does d i f f e r  from t h a t  of o t h e r  s o c i a l  groups.  However, i t  iS 

p o s s i b l e  t o  t h i n k  about s o c i a l  groups a t  vary ing  l e v e l s  of 

a b s t r a c t i o n  and I w i l l  begin  by p u t t i n g  forward c e r t a i n  ca t ego r -  

i e s  which can be used t o  s tudy  any group a t  any t ime .  These a r e  

a s  fo l lows:  

1 > Role s t r u c t u r e ,  i n c l u d i n g  i n t e r n a l  power and 

p r e s t i g e  h i e r a r c h i e s .  

Values and major g o a l s .  

Mechanisms of s o c i a l  c o n t r o l .  

Systems of i n t e r n a l  and e x t e r n a l  communication. 

Processes  of r e c r u i t m e n t .  

Although t h e s e  headings  w i l l  provide t h e  b a s i c  framework f o r  

t h e  a n a l y s i s  o f f e r e d  he re  t h e  primary focus  of t h e  s tudy  w i l l  be 

upon t h e  p roces s  whereby i n d i v i d u a l s  a r e  r e c r u i t e d  i n t o  s c i e n t i -  

f i c  g roups .  A s  a  consequence,  no a t tempt  w i l l  be made t o  provide 

a  comprehensive account of t h e  c u r r e n t  o r g a n i z a t i o n  of s c i e n c e  i n  

Canada o r  t h e  United S t a t e s .  I n s t e a d ,  s t r e s s  w i l l  be l a i d  upon 

t h o s e  f e a t u r e s  of s o c i a l  s t r u c t u r e  which a r e  thought t o  be impor- 

t a n t  a s p e c t s  of t h e  r ec ru i tmen t  p roces s .  For example, i n  t h o s e  

c h a p t e r s  d e a l i n g  wi th  u n i v e r s i t y  s c i e n c e  and s c i e n c e  w i t h i n  

i n d u s t r y  and government, much more a t t e n t i o n  w i l l  be pa id  t o  group 

va lues  t h a n  t o  mechanisms of s o c i a l  c o n t r o l .  The reasons  under-  

l y i n g  t h i s  emphasis upon " s c i e n t i f i c "  va lues  w i l l  be c l a r i f i e d  i n  

t h e  c h a p t e r  on occupa t iona l  r e c r u i t m e n t .  



I t  would doub t l e s s  be p o s s i b l e  t o  concep tua l i ze  
I 

t h e  s o c i a l  aspects s f  sc i ence  w i t h i n  any one s o c i e t y  a s  a  

s i n g l e  csmglj cade3 ne twork ,  Fcs  my p re sen t  purposes ,  however, ' 

1-t ~ 4 1 4  prove more f r u i t f u l l  to conceive of s c i e n c e  a s  composed 

of three d l s t i n ~ t  role-complexes each w i t h i n  a  s e p a r a t e  

i n s t ~ t u t i o n a l  framework, Thus we have u n i v e r s i t y  s c i e n c e ,  

govemmenl sc ience ,  and i n d u s t r i a l  s c i e n c e .  H s h a l l  adopt t h i s  

approach i n  p a r t  because p a s t  r e s e a r c h  hap shown t h a t  s c i e n t i f i c  

ro l e s ,  v a l u e s ,  g o a l s ,  e t c .  t end  t o  vary a s  between t h e s e  t h r e e  

i n s t i t u t i o n a l  o rde r s  and in p a r t  because I w i l l  be s t r e s s i n g  t h e  

process  of r e c r u i t m e n t .  Recruitment of s c i e n t i f i c  personnel  can 

be seen  a s  t a k i n g  p l ace  a t  t h e  p o i n t  of e n t r y  t o  t h e  sphere  of 

u n i v e r s i t y  s c i e n c e ,  V i r t u a l l y  a l l  s c i e n t i s t s  a r e  educated at a 

u n i v e r s i t y .  Some remain w i t h i n  t h e  u n i v e r s i t y  and f u l f i l l  t h e i r  

major s c i e n t i f i c  r o l e s  a s  academics.  These i n d i v i d u a l s  can be 

regarded a s  having been permanently r e c r u i t e d  i n t o  u n i v e r s i t y  

s c i e n c e .  However, t h e  g r e a t  m a j o r i t y  of s c i e n t i s t s  a r e  only  

temporary r e s i d e n t s  w i t h i n  t h e  educa t iona l  m i l i e u  and move o u t  

of t h e  u n i v e r s i t y  i n t o  employment w i t h i n  i n d u s t r y  and government. 

Thus t h e r e  a r e  f u r t h e r  p roces ses  of r ec ru i tmen t  i n t o  t h e s e  

f i e l d s .  Although i n  t h i s  s t udy  H s h a l l  be mainly concerned w i t h  

t h e  i n i t i a l  e n t r y  of undergraduates  i n t o  u n i v e r s i t y  s c i e n c e ,  

some c o n s i d e r a t i o n  w i l l  a l s o  he given t o  t h e  n a t u r e  of commit- 

ment to  university science and t h e  c h a r a c t e r  of d e p a r t u r e  i n t o  

i n d ~ i s t r y  and government.  For t h e s e  reasons  i t  appears  p r e f e s -  

ab le  t o  naako some d i s t i n c t i o n  a t  t h e  o u t s e t  between s c i e n c e  a s  

found .in t h e  u n i v e r s i t y  and a s  organized i n  i n d u s t r y  and 

governmen k . 



I t  is not in tended t o  imp ly  t h a t  t h e  s o l e  u s e f u l  way of 

s p l i t t i n g  up t h e  s o c i a l  o rgah iza t ion  of s c i e n c e  is a s  above. 
l 

Shepard , f o r  e x a m ~ l e ,  w r i t e s  of t h e  ' s o c i a l  system of pure , , * - : , : ! i i a  + 

s c i e n c e ' ;  a concept ion which is almost  but  not q u i t e  synonymous 

w i t h  t h a t  of u n i v e r s i t y  s c i e n c e .  He suggeqts  t h a t  i t  is only pos- 

s i b l e  t o  d i s t i n g u i s h  between ' p u r e '  and ' a p p l i e d '  s c i e n c e  by 

r e f e r e n c e  t o  t h e  va lues  and gene ra l  s o c i a l  system from which 

t h e  two c a t e g o r i e s  of s c i e n t i f i c  a c t i v i t y  a r i s e .  I n  c o n t r a s t ,  

I I i rsch has  argued t h a t  t h e  d i s t i n c t i o n  between pure and a p p l i e d  

s c i e n c e  is of l i t t l e  u t i l i t y ,  a t  l e a s t  when cons ide r ing  t h e  

r e l a t i o n s  between s c i e n c e  and p o l i t i c a l  a u t h o r i t y .  T h e o r e t i c a l  

a s  wel l  a s  a p p l i e d  s c i e n c e ,  he s u g g e s t s ,  can be used instrumen- 

t a l l y  t o  meet n o n - s c i e n t i f i c  needs;  e . g . ,  Lysenkoism i n  t h e  

2 U.S.S.R. Thus Hi rsch  d i s t i n g u i s h e s  between in s t rumen ta l  and 

non-instrumental  s c i e n c e ,  c la iming  t h a t  t h e  b a s i c  d i s t i n c t i o n  

t o  be drawn is i n  terms of t h e  s o c i a l  o r g a n i z a t i o n  involved r a t h e r  

t h a n  t h e  n a t u r e  of t h e  s c i e n t i f i c  knowledge. I t  might have been 

f r u i t f u l ,  t h e r e f o r e ,  t o  have made some such no t ion  t h e  b a s i s  of 

my approach had t h e r e  not  been two important  drawbacks. F i r s t l y ,  

t h e s e  has been l i t t l e  o r  no r e s e a r c h  couched i n  t h e s e  terms;  and 

more c r u c i a l l y  i t  would have d i r e c t e d  i n t e r e s t  away from a  con- 

c e p t i o n  of i n t e r l o c k i n g  groups c e r t a i n  of which a r e  dependent 

upon o t h e r s  f o r  replacement of personne l .  I n s o f a r  a s  we stress 

the r ec ru i tmen t  p rocess  i t  is u s e f u l  t o  view u n i v e r s i t y  s c i e n c e  

1 II .  Shepard: Basic  Research and t h e  S o c i a l  System of Pure 
Science:  i n  Philosophy of Science 23 (1956) .  

2 W. Mirsch: The Autonomy of Science i n  T o t a l i t a r i a n  S o c i e t i e s :  
i n  Soc ia l  Forces  40 (1961) . - 



a s  l i n k e d  t o  t h e  high school  and t h e  fami ly  on t h e  one hand, 

and i n d u s t r y  and government oh t h e  o t h e r .  I t  is i n  t h e  

u n i v e r s i t y  t h a t  t h e  p rospec t ive  s c i e p t i s t  exper iences  h i s  f i r s t  

prolonged c o n t a c t  w i th  a  s o c i a l  group s t r u c t u r e d  p r i m a r i l y  

around s c i e n c e .  Although t h e  s t u d e n t  has  a l r eady  been s e l e c t e d  

and moulded in high s c h o o l ,  l a r g e l y  through t h e  a c t i o n s  of t h e  

s c i e n c e  t e a c h e r ,  i t  is w i t h i n  t h e  u n i v e r s i t y  t h a t  he is f i r s t  

exposed t o  persons  p l ay ing  predominantly t h e  r o l e  of ' s c i e n t i s t '  

( r e s e a r c h e r )  , r a t h e r  t han  t h a t  of ' t e a c h e r '  , emphasizing t h e  , 

va lues  c h a r a c t e r i s t i c  of s c i e s c e  wi th  a  stress unprecedented i n  

t h e  wider s o c i e t y ,  endors ing  ' s c i e n t i f i c '  methods of s o c i g l  

c o n t r o l  and u s i n g  c h a r a c t e r i s t i c  channels  of communication. 

L a t e r  i n  t h i s  s tudy  w e  s h a l l  examine an empi r i ca l  i n v e s t i g a t i o n  

of t h i s  c r u c i a l  p o i n t  of e n t r y  i n t o  t h e  s o c i a l  e t h o s  of un iver -  

s i t y  s c i e n c e .  C l e a r l y  it is of t h e o r e t i c a l  and p r a c t i c a l  

importance t o  know what k inds  of i n d i v i d u a l s  e n t e r  t h e  sub- 

c u l t u r e  of s c i e n c e  i n  p re fe rence  t o  o t h e r  sub -cu l tu re s  and 

a l s o  what f a c t o r s  l e a d  t h e s e  persons  t o  make t h i s  p a r t i c u l a r  

cho ice .  The p roces s  of r ec ru i tmen t  is t h e o r e t i c a l l y  s i g n i f i c a n t  

because i t  is a  f e a t u r e  of a14 s o c i a l  groups.  I t  is of g r e a t  

p r a c t i c a l  consequence c u r r e n t l y  because c e r t a i n  d i f f i c u l t i e s  a r e  

being exper ienced i n  expanding s c i e n c e  a s  qu ick ly  a s  i n d u s t r i a l  

growth seems t o  r e q u i r e .  

A t  t h i s  p o i n t ,  before  s t a r t i n g  upon t h e  a c t u a l  

a n a l y s i s ,  t h e  r e a d e r  w i l l  probably f i n d  h e l p f u l  a  b r i e f  o u t l i n e  

of t h e  s t r u c t u r e  of t h i s  s t u d y .  Chapter  I p r e s e n t s  a  s h o r t  

account of t h e  s t a g e s  of developmept of modern s c i e n c e ;  v i z ,  



amateur sc iec~ce ,  academic science,  p r o f e s s i o n a l  s c i e n c e .  

It attempts %o provide, n o t  jus t  a h i s t o r i c a l  background, b u t  . t c *  

a l s o  an acc@!mL of some of t h e  mechanisms involved i n  s c i e n t i -  

fic g ~ o w t h  and their bearing upon t h e  r ec ru i tmen t  p roces s .  

Chapters IS and I91 are  concerned w i t h  d e s c r i b i n g  more f u l l y  

c e r t a i n  aspects sf c u r r e n t  s c i e n t i f i c  o r g a n i z a t i o n  i n  North 

America with pay<- uicu8ar  reference t o  t h e  p r o f e s s i o n a l i z a t i o n  

of sc ience ,  Irr @:iaptk;er IV t h e r e  fo l lows  an account of some of 

t h e  major stzdies of t h e  r ec ru i tmen t  sf s c i e n t i s t s .  Chapters  

V and V I  p r e s e n t  t h e  f i n d i n g s  of a  s t u d y  under taken a t  Simon 

F ~ a s r , ~  U n i v e t - s f t y ,  British Columbia wi th  regard  t o  t h e  

f ac to r s  i n v o l v e d  in entry i n t o  u n i v e r s i t y  s c i e n c e .  F i g a l l y ,  

i n  Chapter  V L L ,  there is a  g e n e r a l ,  though n e c e s s a r i l y  

t e n t a t i v e  account of t h e  process  of rec ru i tment  i n t o  pro- 

f e s s i o n a l  s c i e n c e  which a t t empt s  t o  i n t e g r a t e  t h e  g ind ings  

of t h e  S . F . U .  s t u d y  with t h e  o t h e r  a v a i l a b l e  m a t e r i a l .  



, 7 -  

Chapter I :  The Growth of Modern Science 
I 

The main theme of any h i s t o r y  of modern s c i e n c e  

must be t h e  f a c t  of cont inuous change and development. 

Change has  been c h a r a c t e r i s t i c  not  only  of t h e  e x t e n s i o n  of 

s c i e n t i f i c  thought  but  a l s o  of t h e  s o c i a l  o r g a n i z a t i o n  of 

s c i e n t i f i c  a c t i v i t y .  I n  t h i s  chap te r  I s h a l l  examine c e r t a i n  

a s p e c t s  of t h e  changes which have occur red  i n  s o c i a l  o rgan iza-  

t i o n .  I s h a l l  begin  by reviewing some of t h e  s t a t i s t i c s  r e l e v a n t  

t o  t h e  growth o f  modern s c i e n c e .  

I f  we measure t h e  d i r e c t i o n  and r a t e  of growth i n  

terms of any c rude  index a f  s ize  e . g .  numbers of s c i e n t i s t s ,  

numbers of new r e c r u i t s ,  numbers of j o u r n a l s ,  a r t i c l e s ,  new 

j o u r n a l s  e t c . ,  s e v e r a l  i n t e r e s t i n g  c h a r a c t e r i s t i c s  r e v e a l  

themselves:  
, 

1. Growth is exponen t i a l  i . e .  t h e  g r e a t e r  t h e  

s i z e ,  t h e  f a s t e r  t h e  r a t e  of growth. 

2 .  The r a t e  of i n c r e a s e  is very r a p i d .  Depending 

upon which index is measured and how, t h e  

doubl ing  pe r iod  v a r i e s  from t e n  t o  f i f t e e n  

y e a r s .  

3 .  The normal exponen t i a l  curve a p p l i e s  wi th  more 

t h a n  u s u a l  accuracy t o  d i v e r s e  k inds  of d a t a  and 

over  long  pe r iods  of t i m e .  

4 .  These a c c e l e r a t i n g  growth r a t e s  a r e  not  a  

r e c e n t  phenomenon but  appear  t o  have been 



q h a r a c t e r i s t i c  of modern sc ience  a t  a l l  t i m e s .  1 ,  2 

S t a t i s t i c a l  infohnat ion  undoubtedly becomes less 

and l e s s  r e l i a b l e  a s  we consider  e a r l i e r  per iods .  

However, we can be c e r t a i n  of t h e  exponent ial  

p a t t e r n  of ~ r o w t h  during t h e  twent ie th  century ,  

f a i r l y  c e r t a i n  of the  preceding century and what 

s t u d i e s  have been made of t h e  e ighteenth  century 

confirm t h e  p a t t e r n ,  Furthermore, i f  we e x t r a -  

po la te  t h e  long term exponent ial  backwqrds i n  

time we f i n d  t h a t  its poin t  of genes is  l i e s  i n  

t h e  mi@-seventeenth century;  and t h i s  is exac t ly  

t h e  per iod during which h i s t o r i a n s  of sc ience  

such a s  B u t t e r f i e l d ,  have placed t h e  b i r t h  of a 

new type of modern sc ience .  3 

These general  c h a r a c t e r i s t i c s  of tk s t a t i s t i c s  of 

s c i e n t i f i c  growth can be exemplified i n  s e v e r a l  ways. I 

s h a l l  concent ra te  here upon numbers of s c i e n t i s t s  r a t h e r  than 

papers publ ished,  journals  e s t a b l i s h e d ,  or  growth of sc ience-  

based i n d u s t r i e s  e t c .  The reasons f o r  choosing t o  s e r e s e  t h e  

growth of s c i e n t i f i c  personnel a r e  obvious. F i r s t l y ,  t h e r e  is 

1 D . J .  ds S o l l a  P r i ce :  L i t t l e  Science B i g  Science.  

2 Gerald Holton: Models f o r  Understanding the  Growth and 
Excellence of Science i n  Excellence and Leadership i n  a- 
Democracy e t c .  Graubard & T o l t o n .  

3 H. B u t t e r f i e l d :  The Origins  of Modern Science,  



t h e  f a c t  t h a t  t h e  major focus  of t h i s  s t udy  is on manpower 

r ec ru i tmen t .  Secondly,  a l l  d t h e r  c r i t e r i a  of growth w i l l  be 

d i r e c t l y  r e l a t e d  t o  t h e  number of a c t i v e  s c i e n t i s t s .  P r i c e  1 

e s t i m a t e s  t h a t  t h e  number of s c i e n t i s t s  i n  t h e  United 

S t a t e s  has i nc reased  i n  t h e  fo l lowing  way. 

Table  1. Inc rease  i n  Numbers of 
S c i e n t i s t s  i n  t h e  U.S. 

Year - Number of S c i e n t i s t s  

1800 1 ,000 

1850 10,000 

one m i l l i o n  

I n  t h e  mid-seventeenth cen tury  t h e s e  were s o  few men of 

s c i e n c e  t h a t  they could e a s i l y  be named and known by one 

man; but  now i n  t he  U . S .  t h e r e  is a popula t ion  i n  t h e  o rde r  

of one m i l l i o n  wi th  s c i e n t i f i c  and t e c h n i c a l  deg rees .  Fur- 

thermore,  every doubl ing of t h e  world popula t ion  s i n c e  t h e  

r i s e  of modern s c i e n c e  has produced a t  l e a s t  t h r e e  doubl ings  

of t h e  number of s o i e n t i s t s .  Thus s c i e n t i f i c  growth r a t e s  

have not been a  s imple  r e s u l t  of popula t ion  i n c r e a s e .  Nor 

can they be expla ined  as bu t  one a s p e c t  of t h e  growth of 

2 p r ~ f e s s i o n s  i n  g e n e r a l .  Ben-David prov ides  comparative 

f i g u r e s  of t h e  growth of p r o f e s s i o n s  which demonstrate t h i s  

P D. J. de S o l l a  Price: op ,  c i t .  

2 J. Ben-David: P ro fe s s ions  i~ the Class  System of Presen t -  
Day Socrctres i n  Cur ren t  Sociology Vol. X I I ,  no. 3 ,  1963-4. 



p o i n t .  A s  a c r i t e r i o n  of p r o f e s s i o n a l  development he u s e s  

enrolment i n  and g radua t ion  from u n i v e r s i t i e s ;  an0 on t h e  

b a s i s  of t h e  s t a t i s t i c s  of h igher  educa t ion  he d i s t i n g u i s h e s  

t h r e e  educa t iona l  sys tems ,  v i z .  t h e  European, t h a t  of t h e  

United S t a t e s ,  and t h a t  of t h e  U.S.S.R. I n  Europe t h e r e  has  

been t r a d i t i o n a l l y  a g r e a t  emphasis upon t h e  p r o f e s s i o n s  of 

medicine and law, and u n t i l  t h e  Second World War t h e s e  

f a c u l t i e s  dominated u n i v e r s i t y  s t u d y .  However, t h e  combined 

percentage of u n i v e r s i t y  s t u d e n t s  i n  law and medicine dropped 

t o  l e s s  t han  t h i r t y - f i v e  percen t  of t o t a l  p r o f e s s i o n a l  e n r o l -  

ment i n  a l l  European c o u n t r i e s  a f t e r  1945. A t  t h e  same t i m e  

t h e  u n i v e r s i t y  enrolment i n  s c i e n c e  and technology inc reased  

cons ide rab ly .  Thus s c i e n c e  has tended t o  absorb  a n  i n c r e a s i n g  

p ropor t ion  of an  expanding popula t ion  of u n i v e r s i t y  s t u d e n t s .  

Some of t h e  r e l e v a n t  f i g u r e s  f o r  France and t h e  U.K. a r e  

reproduced below. 1 

Table  2 .  S tudent  Fnrolment by S e l e c t e d  Un ive r s i t y  
F a c u l t i e s  i n  France and t h e  U.K.  

France 
Year Medicine Law Science and Technology 
19 32 32.3% 29.6% 19 .4% 
1958 18.2% 16.5% 35.1% 

U.K. 
Yea2 ' MedicYne Arts Science Technology 
1930-1 21.2% 52.8% 16.8% 9 .2% 
1956-7 17.4% 43.1% 22.2% 17.3% 

The development of p r o f e s s i o n s  i n  t h e  U.S. du r ing  t h e  f i r s t  

1 I b i d  
v 



ha l f  of t h i s  cen tu ry  has d i f f e r e d  from t h a t  i n  Ewope i n  two 

important  ways. F i r s t l y ,  t h e ' r a t e  of growth has been much 

f a s t e r .  And second ly ,  t h e r e  has  been a  g r e a t  p r o l i f e r a t i o n  

of sma l l  "miscellaneous" p r o f e s s i o n s .  However, w i t h  r e s p e c t  

t o  t h e  t r a n s f e r  from t r a d i t i o n a l  p r o f e s s i o n s  t o  s c i e n c e  and 

technology,  developments i n  America have mir rored  t h o s e  i n  

Europe. Whereas t h e  f i e l d s  of medicine ,  l aw,  and t h e  human- 

i t i e s  have d e c l i n e d  p r o p o r t i o n a t e l y ,  s c i e n c e  and technology 

have he ld  t h e i r  own i n  a  u n i v e r s i t y  enrolment which has ex- 

panded much more r a p i d l y  t h a n  t h a t  of Europe. 

Table  3 .  Per  Cent of Bache lo r ' s  and F i r s t  P ro fe s s iona l , ;  
Degrees Awarded t o  S tuden t s  i n  U.S. i n  
S e l e c t e d  S ~ e c i a l i z e d  F i e l d s  1 

Year Sc ience  & Engineer ing A r t s  Law Commerce 

The s i t u a t i o n  i n  ZhwSoviet Union has d i f f e r e d  from t h a t  i n  

bo th  Europe and t h e  U.S. There t h e  main emphasis has been 

upon s c i e n c e  a s  a  major element i n  planned econt3mic g r ~ w t h .  

Consequently by 1955-6 f i f t y - s e v e n  pe rcen t  of u n i v e r s i t y  

s t u d e n t s  s t u d i e d  t h e  n a t u r a l  s c i e n c e s .  

We have s e e n  t h a t  i n  a l l  i n d u s t r i a l  s o c i e t i e s  t h e  

r a t e  of s c i e n t i f i c  growth is very r a p i d .  Th i s  f a c t  has 

1 Ben-David, op .  tit. 



become p a r t i c u l a r l y  n o t i c e a b l e  i n  r e c e n t  y e a r s  but r a p i d  

growth has  a c t u a l l y  been a permanent c h a r a c t e r i s t i c  of modern 

s c i e n c e .  We have a l s o  s een  t h a t  t h e  growth sf  s c i e n c e  ou t -  

s t r i p s  t h a t  of popula t ion  and t h a t  t h e r e  is a s t r o n g  tendency 

f o r  s c i e n c e  t o  r e c r u i t  an  i n c r e a s i n g  p ropor t ion  of professSunaZs.  

However, i n  t h i s  s tudy  t h e  main a r e a  of concern is Canada. 

Thus t h e  ques t ion  remains: Does Caqada conform t o  t h e  gene ra l  

p a t t e r n ?  I n  f a c t  i t  does .  During t h e  pe r iod  1931-1951, when 

t h e  t o t a l  c i v i l i a n  l abour  f o r c e  i nc reased  by twenty-six percen t  

and p r o f e s s i o n s  by f i f t y - o n e  p e r c e n t ,  most occupa t ions  connected 

w i t h  s c i e n c e  grew by over one hundred p e r c e n t .  For example, 
- 

employment i n  mining and chemical eng inee r ing  inc reased  by two 

hundred and e i g h t  p e r c e n t ,  and employment of chemis t s  and , 

]I 
m e t a l l u r g i s t s  by one hundred and f i f t y - e i g h t  p e r c e n t .  I t  is 

impossible  t o  r e f e r  t o  f i g u r e s  more p r e c i s e  t han  t h i s  f o r  

Canada i n  r e l a t i o n  t o  t h e  comparative growth of p r o f e s s i o n s .  

However, a  q u o t a t i o n  from t h e  conc lus ions  drawn by t h e  Royal 

Commission on Canada's  Economic P rospec t s  on t h e  b a s i s  of a 

whole range of s t a t i s t i c s  s i m i l a r  t o  t hose  adduced above w i l l  

demonstrate t h e  p o i n t  e q u a l l y  w e l l .  

" Since  t h e  e a r l y  1 9 0 Q 1 s ,  Canada, i n  evolv ing  from a 
predominantly a g r i c u l t u r a l  country  t o  one based on 
t h e  e x p l o i t a t i o n  of many primary raw m a t e r i a l s  and 
on growing manufactur ing and s e r v i c e  i n d u s t r i e s ,  has  
r e q u i r e d  i n c r e a s i n g  numbers of s c i e n t i s t s  and engin-  
e e r s  pe r  u n i t  of t h e  economy's o u t p u t .  I n  a d d i t i o n ,  
economic p rog res s  depends t o  a growing e x t e n t  on t h e  
a p p l i c a t i o n  of new s c i e n t i f i c  knowledge t o  p roduc t ion  
p roces ses .  The impact t h a t  advancing technology and 
a dynamic economy can have on a c o u n t r y ' s  r e q u i r e -  
ments f o r  s c i e n t i s t s  and eng inee r s  is w e l l  i l l u s t r a t e d  
by developments i n  t h e  United S t a t e s .  Between 1930 
and 1954,  t h e  number of s c i e n t i s t s  and eng inee r s  i n  
t h e  U . S .  i nc reased  by 226%, whi le  t h e  popula t ion  a s  
a whole i nc reased  by only 32%." 2 

1 S k i l l e d  and P r o f e s s i o n a l  Manpower i n  Canada, 1945-1965 
Department of L a b ~ u r  . 



1 
Despi te  t h e  f a s t  growth of s c i e n c e  i n  Canada, s c i e n t i s t s  still 

, 
c o n s t i t u t e  only  a  smal l  occupa t iona l  grouping.  I n  1961 t h e  

R e g i s t e r  of S c i e n t i f i c  and Technical  Personnel  l i s t e d  82,000 

s c i e n t i s t s  and eng inee r s  of which perhaps one-quar ter  were 
1: n a t u r a l  s c i e n t i s t s .  T h i s  compares w i th  a t o t a l  number of 

2  
p r o f e s s i o n a l s  i n  Canada a t  t h a t  t ime of around 600,000.  I n  

c o n t r a s t  t o  t h e  U.S. Canada is a  s c i e n t i f i c a l l y  underdeveloped 

s o c i e t y .  But p r i c e 3  has sugges ted  t h a t  t h e  l a t e r  s c i e n t i f i c  

growth t a k e s  p l a c e  t h e  f a s t e r  i t  t ends  t o  proceed.  I f  t h i s  

ho lds  t r u e  f o r  Canada we would expec t  t o  f i n d  tha$  t h e  expan- 

s i o n  of Canadian s c i e n c e  d u r i n g  t h e  nex t  few decades w i l l  be 

very r a p i d  indeed.  

The s t a t i s t i c s  p resen ted  s o  f a r  have i m p l i c a t i o n s  

which can only be d e a l t  wi th  he re  i n  a  summary f a sh ion :  

1. Science a s  a  body of knowledge and a s  a  s o c i a l  pheno- 

menon has  grown cumulat ively  l a r g e r  du r ing  t h e  l a s t  300 y e a r s ,  

2 .  T h i s  k ind  of growth is probably no t  found i n  Pre- 

Modern s c i e n c e .  

3. A t  l e a s t  s i n c e  Spencer and Durkheim, growth i n  s i z e  

of s o c i a l  o r g a n i z a t i o n  has been s e e n  by s o c i o l o g i s t s  a s  a s s o c i a -  

t e d  wi th  changes i n  s t r u c t u r e  and e s p e c i a l l y  w i th  i n c r e a s e s  i n  

complexity and s p e c i a l i z a t i o n  of s b c i a l  r o l e .  

4 .  Since  s c i e n t i f i c  growth p a t t e r n s  have remained rela- 

t i v e l y  c o n s t a n t  over  long  pe r iods  of t i m e  and d e s p i t e  r a d i c a l  

changes i n  t h e  s o c i a l  o r g a n i z a t i o n  of s c i e n c e  and t h e  s o c i a l  

1 P r o f e s s i o n a l  Manpower B u l l e t i n  No. 1 0 ,  Dept. of Labour.  

2 Changes i n  t h e  Occupational  Composition of t h e  Labour Force  
r . H ,  Meltz.  

3 op .  c i t  . 



m i l i e u ,  we can expect  t o  f i n d  t h a t  t h e  b a s i c  dynamic l i e s  

i n  some fundamental a spec t  of s c i e n t i f i c  knowledge and 

innova t ion .  

5 .  One major a s p e c t  of s c i e n c e  is t h a t  of a body of 

knowledge which has been expanding cumulat ively  and which 

has n e c e s s i t a t e d  inc reased  s p e c i a l i z a t i o n .  We can expec t  

t h e r e f o r e  t h a t  s c i e n t i s t s  w i l l  f a c e  a  pe renn ia l  problem of 

communicating and absorb ing  new informat ion .  Many changes ' ; 

i n  t h e  s o c i a l  o r g a n i z a t i o n  of s c i e n c e  may be d i r e c t l y  r e l a t e d  

t o  t h i s  communications problem. 

I have s o  f a r  desc r ibed  i n  crude terms c e r t a i n  

measurable a s p e c t s  of s c i e n t i f i c  growth and po in ted  ou t  some 

imp l i ca t ions  wi th  r e s p e c t  t o  changes i n  o r g a n i z a t i o n ,  complex- 

i t y  and communica t i~ns .  The next  s t e p  is t o  d e s c r i b e ,  i n  

s i m p l i f i e d  q u a l i t a t i v e  form, t h e  n a t u r e  of t hose  s o c i a l  devel-  

opments which have accompanied s c i e n t i f i c  expansion.  I t  seems 

t o  me t h a t  we can d i s c e r n  t h r e e  f a i r l y  d i s t i n c t  s t a g e s  of 

s c i e n t i f i c  development i n  Western Europe and North America, 

which we might c a l l  amateur s c i e n c e ,  academic s c i e n c e ,  and 

p r o f e s s i o n a l  s c i e n c e .  I s h a l l  o u t l i n e  he re  only  t h e  main f e a -  

t u r e s  of t h e s e  s t a g e s .  

Amateur Science:  

Amateur s c i e n c e  emerged du r ing  t h e  seventeen th  

cen tury  when educated men began t o  g a t h e r  t o g e t h e r  t o  d i s c u s s  

t h e  new n a t u r a l  phi losophy.  These men could hard ly  be c a l l e d  

' s c i e n t i s t s '  f o r  t h e i r  major s o c i a l  r o l e s  l a y  o u t s i d e  the  

sphere  of s c i e n c e .  A t  t h i s  s t a g e  of development even t h e  
! 

l e a d i n g  t h i n k e r s  such as  Newton r e l i e d  upon s o m  o t h e r  activity 



f o r  economic maintenance.  Men indulged i n  s c i e n c e  a s  a  

source  of i n t e l l e c t u a l  and s b c i a l  s a t i s f a c t i o n .  Furthermore,  

t h e r e  was no need f o r  s p e c i a l i z a t i o n  because t h e  q u a n t i t y  of 

s c i e n t i f i c  knowledge could be e a s i l y  absorbed by an i n t e l l i -  

gent  man i n  a  s h o r t  space  of t ime .  Main s o c i a l  f e a t u r e s  of 

amateur s c i ence :  

The amateur s c i e n t i s t s  were no t  i s o l a t e d  s c h o l a r s  but  

were organized  i n  groups of s c i e n t i f i c  e n t h u s i a s t s ,  e . g .  

The Royal S o c i e t y .  

There was a  new s t r e s s  on communication of knowledge 

w i t h i n  and between groups.  

S c i e n t i f i c  knowledge was not  a  source  of r e c o g n i t i o n  o r  

p r e s t i g e  w i t h i n  t h e  wider s o c i e t y .  

Amateur s c i e n t i s t s  tended t o  emphasise s p e c i f i c  va lues :  

R a t i o n a l i t y :  r e l i a n c e  upon r ea son .  

Empiricism: s t r e s s  on obse rva t ion  and experiment 

a s  a  method of v e r i f i c a t i o n  and of o b t a i n i n g  new 

knowledge through sense  exper ience .  

Universalism: t h e  source  of and c la ims f o r  t r u t h  

a r e  t o  be s u b j e c t e d  t o  p re -e s t ab l i shed  impersonal 

c r i t e r i a  of v a l i d i t y .  

Organized scep t i c i sm:  w i th  r e s p e c t  t o  a u t h o r i t y  

and t r a d i t i o n .  

Ind iv idua l i sm:  r e l i a n c e  on t h e  judgment of t h e  

i n d i v i d u a l  s c i e n t i s t ,  r a t h e r  t han  on p o l i t i c a l  o r  
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(v)  . . .  r e l i g i o u s  t e s t s  of s c i e n t i f i c  t r u t h .  
1 ,  2, 3 

e )  These groups of s c i e n t i f i c  amateurs were composed of 

p r o f e s s i o n a l s  and men of l e i s u r e  who, i n  t h e i r  s c i e n t i f i c  

a c t i v i t i e s ,  were s a t i s f y i n g  i n t e l l e c t u a l  but  not  economic 

needs .  A t  t h i s  s t a g e  of s c i e n t i f i c  growth recru i tment  i n t o  

s c i e n c e  was r e l a t i v e l y  s imp le .  To begin w i t h ,  very few 

persons  were involved .  Secondly,  p r a c t i c a l l y  nobody 

depended upQn qc ience  f o r  a  l i v i n g .  Thus s c i e n c e  r e c r u i t e d  

from among t h o s e  of independent means, t h e  few i n d i v i d u a l s  

who had an  i n t e l l e c t u a l  a f f i n i t y  f o r  n a t u r a l  phi losophy.  

Academic Science:  

I n  Western Europe t h i s  amateur o r g a n i z a t i o n  of 

s c i e n c e  l a s t e d  throughout v i r t u a l l y  t h e  whole of t h e  e i g h t e e n t h  

cen tu ry .  Towards t h e  c l o s e  of t h a t  cen tury  s c i e n c e  began t o  

e s t a b l i s h  i t s e l f  w j t h i n  t h e  u n i v e r s i t y  and t h i s  development 

a c c e l e r a t e d  r a p i d l y  du r ing  t h e  n i n e t e e n t h  c e n t u r y .  I n  France ,  

which was perhaps  t h e  l e a d i n g  s c i e n t i f i c  n a t i o n  du r ing  t h e  

f i r s t  decades of t h e  n i n e t e e n t h  c e n t u r y ,  s c i e n t i s t s  w i t h i n  t h e  

u n i v e r s i t y  long  r e t a i n e d  t h e i r  ' ama teu r ' ,  unspec i a l i zed  s t a t u s ,  

G. DeGre: Sc ience  a s  a S o c i a l  I n s t i t u t i o n .  

R . K .  Merton: "Science & Democratic S o c i a l  S t r u c t u r e "  i n  
S o c i a l  Theory and S o c i a l  S t r u c t u r e .  

The q u e s t i o n  of t h e  c u l t u r a l  va lues  of s c i e n c e  w i l l  be 
d i scus sed  more f u l l y  i n  Chapter  11. 



t t  The academic c a r e e r  changed very l i t t l e  
i n  France through t h e  n i n e t e e n t h  c e n t u r y .  
Appointmgnts were bade from an  u n d i f f e r e n t i a t e d  
group of p r a c t i t i o n e r s  - amateur s c i e n t i s t s  - 
and u s u a l l y  a t  a  f a i r l y  advanced age .  Even 
academical ly  s u c c e s s f u l  persons  d i d  not  become 
f u l l - t i m e  s c i e n t i s t s  be fo re  they reached t h e i r  
f o r t i e s  o r  f i f t i e s ,  and s i n c e  t h e  c h a i r  t o  be 
vaca ted  was not  known they  had t o  main ta in  a s  
broad i n t e r e s t s  and a c t i v i t i e s  a s  p o s s i b l e .  
. . .  The l a r g e  ma jo r i t y  of t h e  s c i e p t i s t s  had 
independent means o r  a  l u c r a t i v e  p r o f e s s i o n  
(very  o f t e n  medical  p r a c t i c e ,  even i n  s c i e n c e s  
not  convected wi th  medic ine) ,  and pursued t h e i r  
s c i e n t i f i c  i n t e r e s t  i n  t h e i r  f r e e  t i m e ,  o f t e n  
a t  a  cons ide rab le  pe r sona l  c o s t .  T h i s  i d e a l i s t i c  
p a t t e r n  seemed t o  f i t  p e r f e c t l y  t h a t  s a c r e d  p u r s u i t  
of t r u t h  which was s c i e n c e .  Academic appointments 
t h e r e f o r e  were regarded a s  honors r a t h e r  t han  
c a r e e r s ,  and t u r n i n g  s c i e n c e  i n t o  an occupa t ion  
would have seemcid something l i k e  a  s a c r i l e g e . "  1 

Boweven, i n  Germany, which g r a d u a l l y  became t h e  model f o r  t h e  

o r g a n i z a t i o n  of s c i e n c e  i n  Western Europe and t h e  U.S.A., t h i s  

s i t u a t i o n  d i d  not  app ly .  Because t h e  German system of h ighe r  

educa t ion  was r e l a t i v e l y  d e c e n t r a l i z e d ,  u n l i k e  t h a t  i n  F rance ,  

no s i n g l e  i n s t i t u t i o n  was a b l e  t~ l a y  down s t a n d a r d s  o r  genera l  

p o l i c i e s  i n  r e l a t i o n  t o  t h e  o r g a n i z a t i o n  of s c i e n c e .  Conse- 

q u e n t l y ,  s c i e n t i s t s  were a b l e  t o  e x e r t  p r e s su re  upon competing 

u n i v e r s i t y  a d m i n i s t r a t i o n s  w i t h  t h e  aim of e l i m i n a t i n g  t r a d i -  

t i o n s  which were perce ived  a s  r e t a r d i n g  s c i e n t i f i c  development. 

More s p e c i f i c a l l y ,  t h i s  p re s su re  r e s u l t e d  i n  t h r e e  main 

innova t ions :  

(i) Crea t ion  of r e g u l a r  academic c a r e e r s  f o r  s c i e n t i s t s .  

( i i )  Recogni t ion of s p e c i a l i z e d  d i s c i p l i n e s .  

( i i i )  Spread of contemporary r e s e a r c h  f a c i l i t i e s .  

1 J. Ben-David: ' S c i e n t i f i c  P r o d u c t i v i t y  and Academic Organi- 
z a t i o n  i n  Nine teen th  Century Medicine'  i n  Sociology of 
Science e d s .  B. Barber and W .  H i r sch .  
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A s  c o u n t r i e s  such a s  t h e  U . S . A .  and t h e  U , K .  

became aware of  Germany's expanding s c i e n t i f i c  p r o d u c t i v i t y ,  

s c i e n c e  i n  t h e  Western World tended t o  be organized  a long  t h e  

l i n e s  of t h e  Germarr model and Lo become ~ n t r e l ~ c h e d  w i t h i n  t h e  

u n i v e r s i t i e s .  A t  t h e  same t ime du r ing  most of t h e  l a s t  

c e n t u r y ,  any c l o s e  r e l a t i o n s h i p  'between s c i e n c e  and i n d u s t r y  

was not  conceived.  

1 1  Before 1900,  most p r o f e s s i o n a l  s c i e n t i s t s  
were t e a c h e r s  i n  U n i v e r s i t i e s ,  t e c h n i c a l  i n s t i -  
t u t e s  and t r a d e  o r  secondary s c h o o l s .  R e l a t i v e l y  
few were employed i n  i n d u s t r y ,  w i th  t h e  major 
excep t ions  of t h e  d y e s t u f f s  and e l e c t r i c a l  f i e l d s . "  

1 

Th i s  s t a g e  i n  t h e  growth of modern sc ience  d i f f e r s ,  

t h e n ,  from t h a t  of amateur s c i e n c e  and can be c h a r a c t e r i z e d \ a s  

fo l lows:  

The u n i v e r s i t y  is  t h e  c e n t r e  of s c i e n t i f i c  a c t i v i t y .  

A d i s t i n c t  r o l e  emerges f o r  t h e  s c i e n t i s t .  I t  has  two 

major a s p e c t s  v i z .  - r e s e a r c h  and t e a c h i n g .  

The r a p i d  ex t ens ion  of  s c i e n t i f i c  knowledge v i r t u a l l y  

e l i m i n a t e s  t h e  non- spec i a l i s t  a s  a  c o n t r i b u t o r  of t h e  f i r s t  

r ank .  

S p e c i a l i z a t i o n  i n c r e a s e s  a t  an  exponen t i a l  r a t e  w i t h i n  

s c i e n c e  a s  a  whole and w i t h i n  most sub -d iv i s ions  of s c i e n c e .  

" Choices of s c i e n t i f i c  work were l a r g e l y  an i n d i v i d u a l  

m a t t e r  and were n e i t h e r  coord ina ted  a t  t h e  l e v e l  s f  t h e  

u n i v e r s i t y  nor a t  t h e  n a t i o n a l  l e v e l .  The system was 

l a r g e l y  s e l f - s t a r t i n g ,  s e l f - m a i n t a i n i n g ,  and s e l f - r e g u l a t i n g  

1 J. Beer and W .  Lewis: 'Aspects  of t h e  P r o f e s s i o n a l i z a t i o n  
of Sc i ence f  i n  Daedalus,  F a l l  1963,  Vol. 92 No. 4 .  
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. . .  - t o  a degree  unpa ra l l ed  i n  almost  any o t h e r  
$ 1  i n s t i t u t i o n  i n  s o c i e t y . "  

The complex of s c i e n t i f i c  v a l u e s  and t h e  s c i e n t i s t S s  

r e l a t i v e l y  low p r e s t i g e  w i t h i n  s o c i e t y  a t  l a r g e  

probably remained much t h e  same a s  i n  t h e  e a r l i e r  pe r iod .  

We have no d i r e c t  evidence a v a i l a b l e  on t h e  recru i tment  

of s c i e n t i s t s  i n t o  t h e  academic s c i e n c e  of t h e  l a s t  

cen tu ry .  Never the less  it is c l e a r  t h a t  s c i e n t i s t s ,  a s  

they inc reased  i n  number, must have been drawn from a 

wider spectrum of s o c i a l  groups.  Fur thermore,  a s  s c i e n -  

t i f i c  a c t i v i t y  became an occupat ion r a t h e r  t h a n  a pas t ime ,  

t h e  whole motivation of p rospec t ive  s c i e n t i s t s  must have 

changed. Inc reas ing  s c i e n t i f i c  s p e c i a l i z a t i o n  demandkd 

prolonged t r a i n i n g  and consequent ly  a g r e a t e r  investment 

of t ime ,  e f f o r t  and foregone o p p o r t u n i t i e s .  

P r o f e s s i o n a l  Science:  

T h i s  second s t a g e  of s c i e n t i f i c  development has  

sometimes been desor ibed  a s  ' l a i s s e z  f a i r e ' .  C e r t a i n l y  t h e r e  

was s u f f i c i e n t  autonomy, ind iv idua l i sm and independence from 

t h e  r e s t  of s o c i e t y  t o  j u s t i f y  t h e  use  of t h i s  t e rm.  Boqever, 

du r ing  t h e  l a s t  q u a r t e r  of t h e  n ine t eep th  and t h e  e a r l y  y e a r s  

of t h e  p re sen t  cen tury  t h e r e  emerged f i r s t l y  a growing i n t e r -  

dependence between s c i e n c e  and i n d u s t r y ,  and subsequent ly  

between s c i e n c e  and goverpment. The e x t e n t  of t h i s  change can 

be s een  i f  we compare t h e  occupa t iona l  d i s t r i b u t i o n  of 

1 N .  Kaplan: 'The 
i n  T r a n s i t i o n '  i n  

Western European S c i e n t i f i c  Establ ishment  
American Behavioral  S c i e n t i s t ,  December 1962. 



s c i e n t i s t s  a s  desc r ibed  above by Beer and Lewis wi th  t h e  

d i s t r i b u t i o n  i n  Canada in 1962 v i z .  

a) Government employment - 48% 

b) I n d u s t r i a l  employment - 38% 

c )  U n i v e r s i t i e s  and c o l l e g e s  - 14%. 

C l e a r l y  t h i s  has imp l i cg t ions  f o r  t h e  na tu re  of t h e  

s o c i a l  o r g a n i z a t i o n  of s c i e n c e .  Whereas academic s c i e n t i s t s  

opera ted  a s  autonomous guard ians  of knowledge concerned w i t h  

s e l f - j u s t i f y i n g  r e s e a r c h ,  s c i e n t i s t s  now work wi th in  t h e  con- 

f i n e s  of l a r g e  s c a l e  bu reauc rac i e s  which channel  their research 

towards f u l f i l l m e n t  of t h e  g o a l s  of t h e  bureaucracy,  At t hz  

same t h e ,  s t r u c t u r a l  changes have evolved i n  response -Lo t 5 e  

problem c r e a t e d  by an exponen t i a l  growth of l i t e r a t u r e  and by a 

cont inuous need t o  s p e c i a l i z e  more narrowly.  These s t r u c t u r a l  

changes have produced a network of in formal ,  h igh ly  spec i a lkzed  

groups w i t h i n  which in format ion  is passed on through persona l  

c o n t a c t s  r a t h e r  t han  through t h e  impersonal medium of pub l i ca t ion .  

Furthermore,  t h e  mature s c i e n t i s t s  s f  whom t h e s e  groups are com- 

posed tend  t o  c i r c u l a t e  around t h e  major s c i e n t i f i c  r e s e a r c h  

i n s t i t u t e s  f i n a n c i a l l y  suppor ted  on t h e  whole by pub l i c  f u n d s  

and u t i l i z i n g  r e s e a r c h  equipment which is s i m i l a r l y  f i n a n c e d ,  

This  a spec t  of p r o f e s s i o n a l  s c i e n c e  is important  because i t  

p o i n t s  t o  perhaps its fundamental c h a r a c t e r i q t i c  namely,  t h e  

i n t i m a t e  a s s o c i a t i o n  a f  s c i e n c e  and government. The close 

r e l a t i o n s h i p  between s c i e n c e  and government a r i s e s  p a r t l y  from 

t h e  need f o r  c e n t r a l  c o n t r o l  over  t he  major source  sf technolo-  

g i c a l  i nnova t ion  ( i n  t h e  i n t e r e s t s  of n a t i o n a l  s e c u r i t y  a s  well 



a s  economic growth) ,  pa&tly  from t h e  i n o r d i n a t e  c o s t  of csntem- 

porary r e s e a r c h  and development, and p a r t l y  from t h e  need t o  

supply f i n a n c i a l  rewards s u f f i c i e n t  t o  make s c i e n c e  an a t t r a c -  

t i v e  c a r e e r  f o r  t h e  b e s t  t a l e n t s .  

Main s o c i a l  f e a t u r e s ,  Of p r o f e s s i o n a l  s c i e n c e :  

P r o f e s s i o n a l  s c i e n c e  is much l a r g e r  and more s p e c i a l i z e d  

t h a n  e i t h e r  amateur o r  academic s c i e n c e .  

There is an i n c r e a s i n g  b u r e a u c r a t i z a t i o n  of t h e  s c i e n t i f i c  

m i l i e u  and g r e a t e r  s t r e s s  upon t h e  i n s t rumen ta l  value  of 

s c i e n c e .  

Thus c o n t r o l  over  r e s e a r c h  is seldom ves t ed  i n  t h e  i n d i v i -  

dua l  nor is r e s e a r c h  of an unplanned l a i s s e z  f a i r e  charactz-. 

Government p l ays  an  i n c r e a s i n g  r o l e  i n  t h e  d i r e c t i o n  of 

s c i e n t i f i c  a c t i v i t y  whi le  a t  t h e  same t ime s c i e n t i s t s  a r e  

more a c t i v e  i n  t h e  formula t ion  of government p o l i c y .  

Science is recognized a s  a  major r e sou rce  i n  r e l a t i o n  to 

economic growth. 

Large s c a l e  s c i e n c e  can no longer  r e l y  on t h o s e  few i n d i v i -  

d u a l s  a b l e  t o  d e r i v e  a  p e c u l i a r  i n t e l l e c t u a l  and emotional  

s a t i s f a c t i o n  from more o r  less i s o l a t e d  i n t e l l e c t u a l  
1 a c t i v i t y .  Large s c a l e  s c i enoe  r e q u i r e s  l a r g e  s c a l e  

r ec ru i tmen t  and congequently t h e  kind of rewards which can 

a t t r a c t  a  r e l a t i v e l y  l a r g e  p ropor t iog  cf t hose  wi th  high 

l e v e l  i n t e l l e c t s .  There can be no doubt t h a t  these rewards 

have been forthcoming i n  most i n d u s t r i a l  s o c i e t i e s .  

1 Anne Roe: The Making of a  S a i e n t i s t  . 



g) The p e c u l i a r  va lues  of s c i e n t i s t s  have been modified i n  

t h e  d i r e c t i o n  of g r e a t & r  conformity wi th  t h e  va lues  of 

p r o f e s s i o n a l  groups gene ra l ly  w i t h i n  Western c u l t u r e .  

So f a r  1 have desc r ibed  t e n t a t i v e l y  and i n  o u t l i n e  

form t h r e e  s t a g e s  through which t h e  s o c i a l  o r g a n i z a t i o n  of 

s c i e n c e  has passed i n  t h e  Western World. An a t tempt  has  been 

made t o  s u b s t a n t i a t e  t h e  c la im t h a t  over  time t h e  major i n t e r n a l  

development w i t h i n  s c i e n c e  has  beeq t h a t  of a  cumulat ively  i n -  

c r e a s i n g  complexity and s p e c i a l i z a t i o n .  A t  c e r t a i n  l e v e l s  of 

s p e c i a l i z a t i o n  t h e  e x i s t i n g  form of o r g a n i z a t i o n  

f i c i e n t  t o  gene ra t e  f u r t h e r  p roduc t ive  thought .  

g e n e r a l i s t s  have t o  g ive  way t o  more s p e c i a l i z e d  

o p e r a t i n g  more o r  l e s s  a s  i s o l a t e d  i n d i v i d u a l s .  

l a i s s e z  f a i r e  s t r u c t u r e  is rep l aced  by groups of 

becomes i n s u f -  

The amateur 

academic? 

F i n a l l y ,  t h i s  

s p e c i a l i s t s  

( t h e  i n d i v i d u a l  is no longe r  capable  of commanding s u f f i c i e n t  

informat ion)  and by b u r e a u c r a t i c  c o n t r o l  over  a  h igh ly  complex 

network of R & D .  A s i m p l i f i e d  account of t h e  i n t e r n a l  dynamics 

of s c i e n t i f i c  growth, t h e n ,  can proceed a long  t h e s e  l i n e s :  

cumulat ively  i n c r e a s i n g  knowledge ( f a c t s  plug t h e o r e t i c a l  i n t e r -  

p r e t a t i ~ n s )  g i v e s  r i s e  t o  d i f f i c u l t i e s  w i t h  r e s p e c t  t o  communi- 

c a t i o n  and r e s e a r c h  techniques  which can  only be r e so lved  by 

narrower s p e c i a l i z a t i o n .  A s  s p e c i a l i z a t i o n  i n c r e a s e s  new forms 

of f i n a n c i a l  suppor t  must be found ( p r i v a t e  income g ives  way t o  

t h e  t each ing  r o l e ,  which i n  t u r n  is g radua l ly  r ep l aced  by govern- 

ment g r a n t s )  and a s  t h e  numbers of s p e c i a l i s t s  expand s o  new and 

h igher  rewards must be made a v a i l a b l e .  S o c i a l  o r g a n i z a t i o n  

v a r i e s  i n  accordance wi th  t h e  system of rewards ,  suppor t  and 



s p e c i a l i z a t i o n ,  which i n  t u r n  depend upon t h e  growth of 

knowledge. , 

The account giver: above of t h e  growth of modern 

s c i e n c e  has been more d e s c r i p t i v e  than exp lana to ry .  Bsweves, 

t h i s  is s u f f i c i e n t  f o r  my purposes .  I am concerned here  p r 3 r . r ~ -  

i l y  wi th  t h e  processes  of r ec ru i tmen t  i n t o  s c i e n c e  and s o ,  i n  

s tudy  of l i m i t e d  l e n g t h ,  I must t u r n  t o  t h e  r e l a t i o n s h i p  be tween  

r ec ru i tmen t  and s o c i a l  o r g a n i z a t i o n  i n s t e a d  of t r y i n g  t o  explain 

i n  any d e t a i l  t h e  course  of s c i e n t i f i c  change. En i n v e s t i g a t i n g  

t h i s  r e l a t i o n s h i p  between r ec ru i tmen t  and s o c i a l  o r g a n i z a t i o n  I 

have made t h r e e  b a s i c  assumptions:  

l .  t h a t  d i f f e r e n t  i n s t i t u t i o n s  and t h e  same instfta$ion at 
1 

va r ious  t imes  w i l l  a t t r a c t  d i f f e r e n t  t ypes  of persons .  

2. t h a t  t h e  processes  of s e l e c t i o n  vary accord ing  t o  t h e  

n a t u r e  of t h e  p a r t i c u l a r  i n s t i t y t i o n  and its s tage  of 

development. 

3 .  t h a t  persons  s e l e c t e d  i n t o  any s p e c i f i c  i n s t i t u t i o n  

w i l l  be encouraged t o  develop a long  d i s t i n c t i v e  l i n e s  
2 

and discouraged from deve lsp ingLin  o t h e r  d i r e c t i o n s .  

3 
If t h e s e  assumptions a r e  j u s t i f i e d  and i f  t h e  d e s c r i p t i o n  of 

growth is reasonably a c c u r a t e  t hen  we would be l e d  towards t h e  

fo l lowing  e x p e c t a t i o n s  wi th  r e s p e c t  t o  t h e  processes  of s c i e n t i f i c  

' 2 ' ~  pe 
t o  oc 
w i l l  

of person '  r e f e r s  not  only  t o  p e r s o n a l i t y  t y p e  but a l s o  
cupa t iona l  v a l u e s ,  occupa t iona l  image, and s o  o n ,  T h i s  
be 'd i scussed  more f u l l y  i n  Chapter  IV, 

i n  terms s f  p e r s o n a l i t y ,  occupa t iona l  v a l u e s ,  se l f - image ,  etc. 
See Chapter  IV, 

For an  a t tempt  a t  p rov id ing  a  t h e o r e t i c a l  j u s t i f i c a t i o n  f g ~  
such assumptions s e e  H .  Ger th  and C.W. M i l l s :  Character  and 
S o c i a l  S t r u c t u r e .  



r ec ru i tmen t  i n  North America. F i r s t l y ,  w e  would expec t  t h a t  

r ec ru i tmen t  i n t o  s c i e n c e  w i l l  d i f f e r  from s e l e c t i o n  i n t o  o t h e r  

occupa t ions  roughly t o  t h e  e x t e n t  t h a t  s c i e n c e  d i f f e r s  from 

t h e s e  occupa t ions .  Secondly,  w e  would expec t  t h a t  a s  t h e  s o c i a l  

o r g a n i z a t i o n  of s c i e n c e  changes s o  w i l l  t h e  c h a r a c t e r  of r e c r u i t -  

ment i n t o  s c i e n c e .  As it has  been claimed above t h a t  s c i e n c e  

has becomsc i n c r e a s i n g l y  p r o f e s s i o n a l i z e d  i . e .  i n c r e a s i n g l y  

s i m i l a r  i n  many r e s p e c t s  t o  p r o f e s s i o n s  such a s  law and medicine, 

w e  would expec t  t o  f i n d  t h a t  s e l e c t i o n  i n t o  s c i e n c e  and i n t o  such 

p r o f e s s i o n s  had become i n c r e a s i n g l y  uniform.  1 

The remainder of t h i s  s tudy  w i l l  be concerned f i r s t l y  

wi th  d e s c r i b i n g  c e r t a i n  a s p e c t s  of contemporary s c i e n c e  i n  

u n i v e r s i t y ,  i n d u s t r y  and government and t h e n  w i t h  examining 

r ec ru i tmen t  i n t o  s c i e n c e .  Before I proceed a long  these l i n e s ,  

1 Yet,  f o r  two r e a s o n s ,  w e  would no t  expec t  t o  d i s c o v e r  t h a t  
t h e  processes  of r e ~ r u i t m e n t  i n t o  s c i e n c e  and i n t o  o t h e r  pro- 
f e s s i o n s  had become i d e n t i c a l .  The first reason  is t h a t  t h e  
t r a n s i t i o n  from academic t o  p r o f e s s i o n a l  s c i e n c e  is aS y e t  
r e l a t i v e l y  r e c e n t ,  having been g iven  i ts greatest impetus by 
t h e  1939-1945 war.  Secondly,  a s  I hope t o  show i n  Chapters  
I1 and 111, u n i v e r s i t y  s c i e n c e  r e t a i n s  s t r o n g  t r a c e s  of t h e  
form of o r g a n i z a t i o n  I have c a l l e d  ' academic ' .  I t  is 
assumed he re  t h a t  u n i v e r s i t y  s c i e n c e  is more 'academic' t han  
u n i v e r s i t y  law o r  u n i v e r s i t y  medicine ,  e t c .  There is no 
d i r e c t  evidenqe t o  suppor t  t h i s  a s ~ u m p t i o n  bu t  it is a 
reasonable  one because t h e  p r o f e s s i o n a l i z a t i o n  of s c i e n c e  is 
s o  r e c e n t ,  As t h e  u n i v e r s i t y  is t h e  major agency whereby 
s c i e n t i s t s  a r e  r e c r u i t e d  and Can be expected t o  l e a v e  its 
impr in t  upon t h e  process  of s e l e c t i o n  of personne l ,  w e  w i l l  
r e c e i v e  i n d i r e c t  evidence about t h e  o r g a n i z a t i o n  of un iver -  
g iky s c i e n c e  when we examine t h e  r ec ru i tmen t  of s c i e n t i s t s .  
Neve r the l e s s ,  more s t u d i e s  a r e  r e q u i r e d  wi th  r e s p e c t  t o  t h e  
d ive rgen t  s t r u c t u r e s  of u n i v e r s i t y  f a c u l t i e s  before  w e  can 
come t o  any f i r m  conc lus ions  i n  t h i s  a r e a .  



I however, I can be a  l i t t l e  more s p e c i f i c  about t r e n d s  i n  

1 i 
s c i e n t i f i c  r ec ru i tmen t  even dn t h e  b a s i s  of t h e  f a c t s  cons idered  

! s o  f a r .  We have s e e n  t h a t  s c i e n t i f i c  growth has tended t o  be 

1 exponen t i a l  up t o  t h e  p r e s e n t  day and u s u a l l y  a  very f a s t  expo- 
I 
I n e n t i a l  a t  t h a t .  However, exponen t i a l  
i 
I i n d e f i n i t e l y .  T h i s  k ind  of p a t t e r n :  
t 
i 

I 
must i n e v i t a b l y  become: 

1 I 

growths cannot cont inue  

Pe r iods  of r a p i d  exponen t i a l  growth gene ra t e  i n  dul e cou r se ,  no 

I m a t t e r  what t h e  n a t u r e  of t h e  phenomena involved ,  more o r  l e s s  

t s e v e r e  s t r e s s e s  and s t r a i n s  w i th  r e s p e c t  t o  t h o s e  r e s o u r c e s  

1 
I which a r e  c r u c i a l  f o r  growth.  I t  is t h e  s h o r t a g e  of such  

r e s o u r c e s  which produces t h e  t r a n s i t i o n  from r a p i d  growth t o  

s t a b l e  m a t u r i t y .  The r e s o u r c e s  necessary  f o r  s c i e n t i f i c  



t i o n  t o  f i n a n c e  and recru i tment  of pe r sonne l .  

The i m p l i c a t i o n s  of a l l  t h i s  f o r  t h e  recru i tment  of 

s c i e n t i f i c  manpower appear  t o  be t h a t  whereas academic s c i e n c e  

could p e r s i s t  by r e c r u i t i n g  persons  who were capable  of d e r i -  

v ing  a  s p e c i a l  k ind  of emotional  g r a t i f i c a t i o n  from autonomous 

expansion a r e  p r imar i ly  capable  personnel  and adequate f inance 

and,  i n  f a c t ,  t h e  recru i tment  of s c i e n t i f i c  personnel  has 

r e c e n t l y  been c l a s s i f i e d  a s  problemat ic  by any number of o f f i -  

c i a l  documents, e . g .  t h e  Bladen Report i n  Canada. To put  

t h i s  problem i n  its c r u d e s t  form we can say  t h a t  i f  p r e s e n t ,  

and p a s t ,  r a t e s  of growth cont inue  t o  t h e  year  2000 then  every 

member of s c i e n t i f i c a l l y  advanced s o c i e t i e s  w i l l  be a  s c i e n -  

tist by t h a t  t ime .  S i m i l a r l y  f i n a n c e  can be s een  t o  c o n s t i -  

t u t e  a  problem i f  we examine t h e  r a t e  of growth of expenditure 

on r e s e a r c h  and development i n ,  f o r  example, t h e  U . S . A .  

dur ing  t h e  l a s t  decade o r  s o .  I n  t h e  e a r l y  1 9 6 0 ' s  n a t i o n a l  

r e s e a r c h  and development expend i tu re s  were around 2% o r  3% 

of t he  Gross Nat iona l  Product ;  by 1973 a t  p r e sen t  r a t e s  they  

w i l l  make up 10% of t h e  G.N.P. To quote  P r i c e :  

" I f  t h e  p e r  c a p i t a  c o s t  of suppor t ing  s c i e n t i s t s  were 
c o n s t a n t ,  we should only spend i n  p ropor t ion  t o  t h e i r  
number, s o  t h a t  t h e  money they c o s t  would double every 
10 t o  15 y e a r s .  But i n  f a c t  our  e x p e n d i t u r e ,  measured 
i n  cons t an t  d o l l a r s ,  doubles  every 54 y e a r s ,  s o  t h a t  
t h e  c o s t  p e r  s c i e n t i s t  seems t o  have been doubl ing 
every 10 y e a r s .  'l'o put  i t  another  way, t h e  c o s t  of 
s c i e n c e  has  been i n c r e a s i n g  a s  t h e  square  of t h e  number 
of s c i e n t i s t s  ." 1 

A good case  t h e n  can be made i n  suppor t  o f  t h e  a s s e r t i o n  t h a t  

s c i e n c e  du r ing  a  pe r iod  of t r a n s i t i o n  from r a p i d  growth t o  

r e l a t i v e l y  s t a b l e  m a t u r i t y  w i l l  develop new f e a t u r e s  i n  r e l a -  

1 op.  c i t .  



i n t e l l e c t u a l  a c t i v i t y ,  p r o f e s s i o n a l  s c i e n c e  can only cont inue  
I 

by appea l ing  t o  a  much l a r g b r  p ropor t ion  of i n t e l l e c t u a l l y  

capable  pe r sons .  Consequently p r o f e s s i o n a l  s c i e n c e  may have 

t o  o f f e r  such a d d i t i o n a l  rewards a s  high income and s o c i a l  

p r e s t i g e  i n  o rde r  t o  reduce its manpower d i f f i c u l t i e s .  Mow- 

e v e r ,  cons ide rab le  growth is p o s s i b l e  even without  ex tending  

t h e  kind of rewards o f f e r e d ,  s imply by expanding educa t iona l  

oppor tun i ty  i n  t h e  f i e l d  of s c i e n c e  and technology.  The 

a n a l y s i s  s o  f a r  has  concent ra ted  upon t h e  i nc reased  demand 

f o r  s c i e n t i s t s  which is a s s o c i a t e d  w i t h  a  r a p i d l y  growing 

s c i e n c e .  But t h e  s i z e  of p r o f e s s i o n a l  s c i e n c e  a l s o  depends 

upon t h e  supply of p o t e n t i a l  s c i e n t i s t s  and t h i s  supply is 

l a r g e l y  c r e a t e d  by t h e  way i n  which educa t iona l  i n s t i t u t i o n s  

a r e  o rganized .  For  example, i n  t h e  U.S.S.R. t h e r e  has been a  

very r a p i d  expansion of s c i e n c e  s i n c e  t h e  1 9 2 0 ' s .  This  expan- 

s i o n  h a s ,  on t h e  whole, been genera ted  by t h e  educa t ion  of  more 

s c i e n t i s t s  and t e c h n i c i a n s  and by t h e  r e s t r i c t i o n  of educa t iona l  

o p p o r t u n i t i e s  i n  o t h e r  a r e a s .  Thus educa t iona l  development is  

an i n e v i t a b l e  c o r o l l a r y  of s c i e n t i f i c  growth i n  Canada. While 

educa t iona l  expansion cont inues  t h e  sho r t age  of s c i e n t i f i c  

personnel  w i l l  probably not prevent  s c i e n t i f i c  growth. But 

once educa t iona l  development ceases  s c i e n c e  w i l l  be unable  t o  

expand without  i n c r e a s i n g l y  s eve re  compet i t ion  w i t h  o t h e r  em- 

ployment s e c t o r s .  I n  s h o r t  s c i e n t i f i c  growth w i l l  t end  t o  be 

accompanied by changes i n  t h e  n a t u r e  of rewards o f f e r e d  and 

by a  widening of educa t iona l  o p p o r t u n i t i e s .  These developments 

w i l l  p rovide s u f f i c i e n t  new s c i e n t i s t s  f o r  a  l i m i t e d  per iod  bu t  



i n  t ime s c i e n t i f i c  growth w i l l  only  be a b l e  t o  cont inue  by 

drawing r e sou rces  away from more produc t ive  f i e l d s .  A t  this 

s t a g e  a p o s i t i o n  of s t a b i l i t y  is reached ,  s c i e n t i f i c  growth 

slows down and r a d i c a l  changes i n  t h e  s o c i a l  o r g a n i z a t i o n  of 

s c i e n c e  cease.  



Chapter 11: Unive r s i t y  Science 

Within t h e  u n i v e r s i t i e s  of North America t h e  s l r u c -  

t u r e  of academic s c i e n c e  has been r e t a i n e d  almost  i n v i o l a t e  

a s  an i d e a l .  This  i d e a l  s t r e s s e s ,  a s  desc r ibed  i n  Chapter  I ,  

t h a t  s c i e n c e  r e s t s  upon t h e  cont inuous development of v a l i d  

conceptual  schemes and t h a t  t h i s  a c t i v i t y  is  impossible  with- 

o u t  freedom from e x t e r n a l  c o n s t r a i n t  and without  acceptance by 

s c i e n t i s t s  of s p e c i f i c  v a l u e s .  I can provide no evidence of 

t h e  p e r s i s t e n c e  of t h i s  i d e a l  i n  Canada i n  terms of represen-  

t a t i v e  surveys  of p r a c t i s i n g  s c i e n t i s t s .  However, t h e  opinions  

of E.W.R. S t e a c i e  can s e r v e  a s  a  s u b s t i t u t e  on t h e  assumption 

t h a t  they a r e  not  e n t i r e l y  u n r e p r e s e n t a t i v e  of  s c i e n t i f i c  

thought i n  Canada, f o r  S t e a c i e  was P re s iden t  of t h e  Nat ional  

Research Council u n t i l  h i s  dea th  i n  1962 and was acknowledged 

by many a s  t h e  'Leader of Canadian S c i e n c e ' .  He arguesasfoUows: 

" The c h i e f  reason  why t h e  u n i v e r s i t y  is t h e  i d e a l  
p l ace  f o r  s c i e n t i f i c  work is t h a t  t h e  work is 
uncommitted. The u n i v e r s i t y  man is f r e e  t o  proceed 
i n  any d i r e c t i o n  which he s e e s  f i t ,  and should not 
be i n  any way in f luenced  by p r a c t i c a l  c o n s i d e r a t i o n s .  
The un ive r s i t y :  i s ,  i n  f a c t ,  v i r t u a l l y  t h e  only p l ace  
where s c i e n c e  ban be pursued f o r  its own sake . "  

Yet S t e a c i e  is aware t h a t  t h i s  is a  p r e s c r i p t i o n  r a t h e r  t han  a  

d e s c r i p t i o n ,  i t  is an  account of how u n i v e r s i t y  s c i e n c e  ough't 

t o  ope ra t e  and not  how i t  does work i n  p r a c t i c e .  He cont inues :  

" I n  r e c e n t  y e a r s  t h e r e  has been a  very s h a r p  r i s e  i n  
t h e  c o s t  of equipment and f a c i l i t i e s  which has l e d  
t o  f i n a n c i a l  p r e s su re  on t h e  u n i v e r s i t i e s  and has 
caused them t o  accep t  ' sponsored '  r e s e a r c h  p r o j e c t s ,  
t h a t  i s ,  p r o j e c t s  wi th  a  t echno log ica l  mot ive .  Such . . .  1 1  

1 Science i n  Canada: S e l e c t i o n s  from t h e  Speeches of 
S t e a c l e  e d .  J.D. B a b b i t t .  



t t . . , suppor t  can be very h e l p f u l  provided t h a t  
i t  is f o r  t h e  problems chosen by t h e  i n v e s t i g a t o r .  
Of ten ,  however, t h e  sbppor t  is f o r  s p e c i f i e d  
p r o j e c t s ,  and t h e  e f f e c t  of s u c h  work can  be 
most u n f o r t u n a t e .  I t  l e a d s  t o  l a c k  of freedom 
t o  fo l low whatever pa th  t h e  worker may s e e  f i t ,  
and t o  o u t s i d e  p lanning  of u n i v e r s i t y  r e sea rch . "  

These q u o t a t i o n s  provide c l e a r  ev idence ,  on t h e  one hand, 

of an i d e a l  which va lues  h igh ly  t h e  l a i s s e z  f a i r e  o rgan iza-  

t i o n  sf s c i e n t i f i c  r e s e a r c h  and on t h e  o t h e r  hand, an 

awareness of t h e  t h r e a t  t o  t h e  autonomy of u n i v e r s i t y  

s c i e n c e  posed by e x t e r n a l  and in s t rumen ta l ly  o r i e n t e d  

bu reauc rac i e s  such a s  t h a t  of government. 

Associa ted wi th  t h i s  i d e a l  of an independent ,  i n f o r -  

mally organized s c i e n c e  have been c e r t a i n  c u l t u r a l  v a l u e s .  B 

s h a l l  devote  cons ide rab le  space t o  an a n a l y s i s  of t h e s e  va lues  

l a r g e l y  because they  a r e  t h a t  a s p e c t  of t h e  s o c i a l  s t r u c t u r e  

of s c i e n c e  which is most r e l e v a n t  t o  t h e  recru i tment  p roces s .  

I n  one i n f l u e n t i a l  paper Robert Mertonl c h a r a c t e r i z e d  t h e  

b a s i c  va lues  of s c i e n t i s t s  under t h e  fo l lowing  headings:  1 

1. Universalism: t h e  source  and c la ims  f o r  t r u t h  
a r e  t o  be s u b j e c t e d  t o  pre-  
e s t a b l i s h e d  impersonal c r i t e r i a ,  

2 .  Communalism: a l l  s c i e n t i s t s  have t h e  r i g h t  t o  I 

s h a r e  i n  e x i s t i n g  knowledge. I 

3 .  D i s i n t e r e s t e d n e s s :  absence of emotional  
a t t achment .  

4 .  Organized s c e p t i c i s m .  

P R.K. Merton: 'Science & Dsmocratic Social Structurev in 
S o c i a l  Theory and  S o c i a l  S t r u c t u r e ,  



I. I n  another  paper Merton s t r e s s e s  t h e  importance placed upon 

5 .  O r i g i n a l i t y :  'he sugges t s  t h a t  t h i s  i n s t i t u -  
t i o n a l i z e d  va lue  genera tss  ~ A ~ ~ G ~ u L ~  

compet i t i an  under app~opriate 
c i rcumstances .  

Bernard ~ a r b e r '  adds t w o  more t o  t h i s  list vie. 

6 ,  R a t i o n a l i t y :  r e l i a n c e  upon r ea son .  

4 .  Ind iv idua l i sm:  t h e  i n d i v i d u a l  s c i e n t i s t  has a 
moral duty  t o  fo l low t h e  d i c t a t e s  
of h i s  own judgment. 

We f i n d  a l s o  many of t hese  va lues  endorsed more o r  l e s s  e x p l i -  

c i t l y  i n  t h e  w r i t i n g s  of n a t u r a l  s c i e n t i s t s  themselves ,  FOP 

example, J . R .  Bppenheirner s t r e s s e s  t h e  r e l a t i o n  between s c i e n c e  

and t h e  'open mind' ( u n i v e r s a l i s m ,  d i s i n t e r e s t e d n e s s ,  o rgan ized  

s c e p t i c i s m ) ,  He a l s o  emphasizes such va lues  a s  i nd iv idua l i sm,  

freedom, and s o  on.  However, perhaps t h e  most c l e a r  and extreme 

t rea tment  of t h i s  t o p i c  of s c i e n t i f i c  va lues  by a  s c i e n t i s t  is 

t h a t  of J. Bronowski i n  'Sc ience  & Human V a l u e s ' .  Bronowski's 

c la im is t h a t  c e r t a i n  va lues  a r e  not  only  found among s c i e n t i s t s  

but  a r e  e s s e n t i a l  a t t r i b u t e s  of an ongoing s c i e n c e .  Me s u g g e s t s  

t h a t  t h e  fo l lowing  a r e  t h e  r e l e v a n t  va lues :  

E ,  Truth  (un iversa l i sm)  

2 .  Independence ( ind iv idua l i sm)  

3 .  O r i g i n a l i t y  

4 .  A b i l i t y  t o  d i s s e n t  when necessary ( ind iv idua l i sm)  

5 .  Freedom e.g. of speech ,  t hough t ,  inquiry 

6 .  Tolerance ( d i s t i n t e r e s t e d n e s s ,  u n i v s ~ s a 8 i s m )  

4 .  Justice and r e s p e c t  f o r  human d i g n i t y ,  

1 R,K. M e r t ~ n :  ' P r i o r i t i e s  i n  S c i e n t i f i c  D i s c o v e r y  ' i n  S:>cial 
T h e o m  & S o c i a l  S t r u c t u r e ,  -- 

a r b e r :  Science and t h e  S o c i a l  Order .  



Bronowski seems t o  conceive of t h e  s o c i a l  o r g a n i z a t i o n  of 
t 
I s c i e n c e  a s  a  network of min ik ture  democracies.  
1 

I " The s o c i e t y  of s c i e n t i s t s  must be a  democracy." 

I 
1 

" I n  s o c i e t i e s  where t h e s e  va lues  d i d  not  e x i s t  s c i e n c e  
F has  had t o  c r e a t e  them." 
I 

These c la ims  a r e  s i m i l a r  i n  conten t  t o  t hose  made by Barber e t  

a l .  They d i f f e r  only  i n  being l e s s  q u a l i f i e d .  To suppose t h a t  
i 

I 
I t h e s e  s o  c a l l e d  democrat ic  va lues  a r e  a  necessary  a s p e c t  of 

s c i e n t i f i c  o r g a n i z a t i o n  is q u e s t i o n a b l e .  The connect ion may be 
I 

I no more than  h i s t o r i c a l ,  a  view which is i n  p a r t  born ou t  by 

t h e  r a p i d  growth r a t e s  of s c i e n c e  i n  U.S.S.R. and Communist China 
1 

I where such va lues  have been endorsed much l e s s  f u l l y  a s  compared 

wi th  U.S.A., Canada and Western Europe. I n s o f a r  a s  Wester~n 

s c i e n t i s t s  do endorse  such v a l u e s  a s  t r u t h ,  freedom, independence, 

e t c . ,  t h i s  may be no more than  an  acceptance of va lues  commonly 

found i n  Western s o c i e t i e s ,  o r  perhaps  an exp res s ion  of t h e  

1 va lues  of t hose  middle c l a s s  groups from which s c i e n t i s t s  and 
1 
1 p r o f e s s i o n a l s  i n  gene ra l  a r e  predominantly drawn. However, 

d e s p i t e  t h e s e  r e s e r v a t i o n s ,  i t  is p o s s i b l e ,  by combining t h e  

I l a i s s e z  f a i r e  i d e a l  of u n i v e r s i t y  s c i e n c e  w i t h  t h e s e  p o s t u l a t e d  

i ' s c i e n t i f i c 1  v a l u e s ,  t o  c o n s t r u c t  a  c o n s i s t e n t  ' i d e a l  t ype1  of 

I u n i v e r s i t y  s c i e n c e  a long  t h e  fo l lowing  l i n e s .  The b a s i c  goal  of 

I u n i v e r s i t y  s c i e n c e  is t h e  c o n s t r u c t i o n  of new conceptua l  schemes, 

I t h e  gene ra t ion  of v a l i d  knowledge about t h e  phys i ca l  world .  The 

I primary va lues  a r e  expected t o  determine t h e  ro le -behaviours  of 

s c i e n t i s t s  and t o  f a c i l i t a t e  t h e  a t t a inmen t  of t h e  b a s i c  g o a l .  

1 D . J .  DeSolla P r i c e :  L i t t l e  Sc i ence ,  Big Sc ience .  



Thus v a l i d  knowledge e&erges as  i n d i v i d u a l  s c i e n t i s t s  d i s c u s s  

and e v a l u a t e  t h e  work of t h e i r  f e l l ows  c r i t i c a l l y  but  r a t i o n -  

1 a l l y  and i m p a r t i a l l y .  The s o c i a l  s t r u c t u r e  of u n i v e r s i t y  
f 
I 
I 

s c i e n c e ,  t h e n ,  t a k e s  t h e  form of what parsons1 has  c a l l e d  t h e  

i 'company of e q u a l s  p a t t e r n '  w i t h i n  which each s c i e n t i s t :  is 

roughly equa l  i n  a u t h o r i t y ,  r e l a t i v e l y  autonomous, and pursues  

! t h e  goal  of ex t end ing  knowledge i n  accordance wi th  t h e  mora l i ty  
1 

i and methodological  convent ion absorbed from c o l l e a g u e s .  Under- 

I pinning  t h i s  whole system of s o c i a l  i n t e r a c t i o n  is t h e  accep t -  

ance of c o n t r o l l e d ,  r e p e a t a b l e  experiment a s  khe u l t i m a t e  

1 c r i t e r i o n  of s c i e n t i f i c  worth .  On t h e  b a s i s  of t h i s  ' ob j ec t ive f  

I c r i t e r i o n  of worth a  h i e r a rchy  of p r e s t i g e  and a u t h o r i t y  emerges. 

! I n d i v i d u a l s  a r e  eva lua t ed  i n  t e r n s  of t h e i r  f u l f i l l m e n t  o f . t h e  

1 b a s i c  v a l u e s ,  t h e i r  c o n t r i b u t i o n  t o  t h e  ex t ens ion  of knowledge 

and t h e  e f f e c t  of t h e i r  s t u d i e s  upon e x i s t i n g  t h e o r y .  

Highest  honors go t o  t hose  whose work involves  r a d i c a l  
r e fo rmula t ions  o r  ex t ens ions  of theqry  o r  concep tua l i -  
z a t i o n .  Next come those  who do t h e  p ioneer  experimental  
work l o g i c a l l y  r e q u i r e d  t o  round ou t  t h e  conceptual  
s t r u c t u r e .  Next come those  who c a r r y  out  redundant 
exper imental  work of a  conf i rmatory na tu re  

2 " '  
Las t  

a r e  t h e  doe r s  of s loppy o r  d u l l  work. 

I T h i s  k ind  of group probably r e c r u i t s  persons  who a r e  con ten t  t o  

i become t o t a l l y  absorbed i n  i n t e l l e c t u a l  a c t i v i t y  and t o  remain 

I a loof  from involvement i n  many a s p e c t s  of s o c i a l  behaviour .  I 

I s h a l l  d e a l  w i t h  t h e  c h a r a c t e r  of s c i e n t i f i c  rec ru i tment  more 

f u l l y  i n  a  l a t e r  chap te r  but  here  t h e  k ind  of behaviour expected 

1 of u n i v e r s i t y  s c i e n t i s t s  be fo re  t h e  advent of p r o f e s s i o n a l  

1 T.  Parsons ,  unpubl ished l e c t u r e s :  r e f e r e n c e  t aken  from 
B. Barber:  Science and t h e  S o c i a l  Order ,  

2 H.  Shepard,  op .  c i t .  
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s c i e n c e  can be exempl i f ied  by quot ing  from J .  Robert Oppen- 

he imer ' s  d e s c r i p t i o n  of h i s  i i f e  du r ing  t h e  e a r l y  1 9 3 0 ' s .  1 

" I have never read  a  newspaper o r  a c u r r e n t  
magazine . . ,  I had no r a d i o ,  no t e l e p h o n e  . . .  
t h e  f i r s t  t ime I eve r  voted was i n  t h e  p r e s i -  
d e n t i a l  e l e c t i o n  of 1936 . . .  I was i n t e r e s t e d  
i n  man and h i s  expe r i ence ,  I was deeply 
i n t e r e s t e d  i n  my s c i e n c e ;  but  I had no under- 
s t a n d i n g  of t h e  r e l a t i o n s  of man and h i s  s o c i e t y . "  

This  i d e a l  t y p i c a l  account of u n i v e r s i t y  s c i e n c e  is t o o  con- 

s i s t e n t  t o  r e f e r  t o  r e a l i t y  i n  d e t a i l ,  a l though i t  would un- 

doubtedly  have a p p l i e d  more c l o s e l y  t o  u n i v e r s i t y  s c i e n c e  

du r ing  t h e  academic s t a g e  than  i n  r e c e n t  decades .  Thus our  

t a s k  a t  t h i s  po in t  must be t o  examine t h e  c u r r e n t  a p p l i c a -  

b i l i t y  of t h i s  model and t o  i n d i c a t e  which f a c t o r s  have been 

r e s p o n s i b l e  f o r  mod i f i ca t ions  of i ts  s t r u c t u r e .  

Empir ical  s tudy  of s c i e n t i s t s 1  ya lues  is r a t h e r  

patchy though t h e r e  is some suppor t  f o r  t h e  p r o p o s i t i o n s  of 

Barber ,  e t  a l .  I n  1948 For tune magazine asked a  sample of 

American Ph.D1s i n  t h e  n a t u r a l  s c i e n c e s  whether a  s c i e n t i s t  

should  wi thhold a  d i scovery  from t h e  world when convinced i t  

would produce more e v i l  t han  good. Around 80% of respondents  

thought t h a t  such  a  d i scovery  should never be w i thhe ld .  Th i s  

seems t o  sugges t  t h e  e x i s t e n c e  of one o r  more of va lues  i n  

favour  of u n i v e r s a l i s m ,  communalism, d i s i n t e r e s t e d n e s s  and fn -  

d iv idua l i sm.  However, what t h e  response of t h e  geneyal public 

t o  t h i s  q u e s t i o n  would have been we do not  know, nor do we have 

in format ion  wi th  r e s p e c t  t o  s c i e n t i s t s  i n  o t h e r  s o c i e t i e s .  The 

1 I n  t h e  Mat ter  of J .  Robert Oppenheimer (Washington, D.C. 
54) . 



a n a l y s i s  by H. S. ~ a l l l  of a  number of Congress ional  h e q r i n g s  

i n  t h e  United S t a t e s  c o n c e r k d  w i t h  t h e  domestic c o n t r o l  of 

atomic energy and t h e  e s t ab l i shmen t  of a  Nat iona l  Science 

Foundation shows, among o t h e r  t h i n g s ,  t h a t  American s c i e n t i s t s  

a t  t h i s  t ime were i n t e n s e l y  committed t o  t h e  va lues  of csmmun- 

a l i sm and ind iv idua l i sm.  Communalism under lay t h e i r  p roposa ls  

i n  favour  of t h e  i n t e r n a t i o n a l  d i s semina t ion  of s c i e n t i f i c  i n -  

fo rmat ion ;  and t h e i r  r e s i s t a n c e  t o  p o l i t i c a l  c o n t r o l  of r e s e a r c h  

aims was a  c l e a r  exp res s ion  of i nd iv idua l i sm.  We a l s o  have such 

h i s t o r i c a l  examples a s  t h e  r e a c t i o n  of European s c i e n t i s t s  i n  

U.S.A. a g a i n s t  t h e  t h r e a t  posed by Nazi Germany i n  1939 and t h e  

o r g a n i z a t i o n  of American s c i e n t i s t s  t o  prevent  t h e  m i l i t a r y  

c o n t r o l  of atomic energy a f t e r  1945.  I n  bo th  t h e s e  i n s t a n c e s  

s c i e n t i s t s  were i n  a  p r i v i l e g e d  p o s i t i o n  owing t o  t h e i r  posses-  

s i o n  of s c a r c e  and c r u c i a l  s k i l l s  and on bo th  occas ions  t h e i r  

a c t i o n s  can convenien t ly  be expla ined  a s  be ing  p r i m a r i l y  con- 

cerned w i t h  defending s p e c i f i c a l l y  s c i e n t i f i c  va lues  e , g .  

i nd iv idua l i sm,  d i s i n t e r e s t e d n e s s .  A f a c t  which s u p p o r t s  t h i s  

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

s c i e n t i s t s  du r ing  t h e  1939-45 war t o  keep hidden t h e  d e s t r u c t i v e  

p o t e n t i a l i t y  of nuc l ea r  f i s s i o n  and t o  prevent  t h e  development 

of t h e  atomic bomb under t h e  Nazi regime. However, evidence 

such  a s  t h i s  is h igh ly  s e l e c t i v e  and can hard ly  i n d i c a t e  conclu- 

s i v e l y  t h e  a c t u a l  values sf  s c i e n t i s t s .  Perhaps %he best k ind  

of d a t a  a v a i l a b l e  is t h a t  provided i n  a  s tudy  by S .  West s f  t he  

P H.S. Hal l :  ' S c i e n t i s t s  and P o l i t i c i a n s '  i n  Barber and 
Hirsch:  "Sociology of Sc ience" ,  



West undertook Bengzhy recorded in t e rv i ews  wlkh 

a m b e r s  of f a c u l t y  i n  a midwestern u n i v e r s i t y  s e l e c t e d  f rou  the 

depar.tmernls of anatomy, b i o l o g i c a l  chemis t ry ,  mathematics,  phy- 

s i c s ,  physiology and soc io logy ,  w i t h  p a r t i c u l a r  reference Z U X  

t h e i r  views on freedom sf  r e s e a r c h ,  d i s i n t e r e s t e d n e s s ,  un ive r -  

s a l i s m ,  communalism, e t c .  Complete freedom of r e s e a r c h  i , e .  

un l imi t ed  choice  of  r e s e a r c h  problem was ' i n d i s p e n s a b l e v  f o r  

only  1 4  ou t  of 57.  The remaining 43 were more o r  less w i l l i n g  

to accept  r e s t s i c t i o w  o r  d i r e c t i o n  of t h e i r  a r e a  of research, 

thsvt:h 35 of t h e  57 be l i eved  t h a t  freedom of r e s e a r c h  was  a t  

l e a : : . ; ,  d e s i r a b l e .  What we have,  t h e n ,  w i th  r e s p e c t  t o  this 

value  is a  continuum of e v a l u a t i o n s ,  w i t h  a smal l  number of 

i n d i v i d u a l s  w i l l i n g  t o  accep t  d i r e c t  c o n t r o l  by s u p e r i o r s  b u t  

w i t h  a  much l a r g e r  p ropor t ion  f avour ing  i n d i v i d u a l  autonomy 

more o r  l e s s  s t r o n g l y .  A second va lue  s t u d i e d  by West was t h a t  

of i m p a r t i a l l  t y  ( d i s i n t e r e s t e d n e s s )  . Respondents w e y e  asked 

whether Pac t s  s h o u l d  h e  d e s c ~ i b e d  i m p a r t i a l l y  wi thout  pabslng 

J u d w e n t  o r  whether  some e v a l u a t i o n  of t h e i r  consequences 

shsulB d be of f  @red. Answers were d i s t r i b u t e d  as fol lows:  

I S. West: 'The Ideology of Academic Sc:ienListst  i n  1 R E  - 
Traa$sactioas of Engineer ing Management June 1960, ------ 



No excep t ions  t o  p r i n c i p l e  of i m p a r t i a l i t y  19 respondents  

S c i e n t i s t  cannot judge' a s  s c i e n t i s t  but  
can  do so i n  o t h e r  c a p a c i t i e s  13 I I 

Infsrmation can be withheld  8 P f  

Except ions  f o r  s p e c i a l  ca se s  7 s I 

Csnsequenees must always be considered 10 i t  

A s i m i l a r  d i s t r i b u t i o n  of responses  is  t o  be found here  a s  i n  

t h e  e v a l u a t i o n  of r e s e a r c h  freedom v i z .  a  tendency f o r  a l a rger  

p ropor t ion  of s c i e n t i s t s  t o  uphold t h e  ' c l a s s i c a l '  va lues  of 

s c i e n e e  but  wi th  a  cons ide rab le  number of d ivergences  t o  such 

an e x t e n t  t h a t  10 s c i e n t i s t s  ou t  of 57 suppor t  a  view e n t i r e l y  

opposed t o  t h a t  of s e i e n l i T i c  i m p a r t i a l i t y .  West a l s o  i n v e s t i -  

ga ted  s c i e n t i s t s '  e v a l u a t i o n  of f r e e  acces s  t o  s c i e n t i f i c  i n f o r -  

mat ion.  Various responses  were poss ib ly  i n  terms s f  d i f f e r e n t  

k inds  of s c i e n t i f i c  in format ion  e  . g .  medica l ,  i n d u s t r i a l ,  defense ,  

e t c . ,  and accord ing  t o  t h e  c a t e g o r i e s  of p o s s i b l e  r e c i p i e n t s  of 

in format ion  e . g .  dangerous persons ,  un t r a ined  persons ,  etc, 

Thcs  more t han  one r e p l y  was p o s s i b l e  from each responden t  t o  

$he sugges t ion  t h a t  ' s c i e n t i f i c '  in format ion  shc~:?.d Ze access- 

i b l e  t o  aPB persons  who wish t o  have i t .  Out c ?  a05 r ep l i e s ,  

22 favour  u n r e s t r i c t e d  a c c e s s ,  28 p a r t i a l  a cces s  and 55 eomp9etely 

c o n t r o l l e d  a c c e s s .  I n  t h i s  a r e a ,  t h e n ,  t h e  expected pattern of 

va lues  is r e v e r s e d .  Only 1 / 5  of r e p l i e s  suppor t  t h e  va lue  s f  

communa1ism i n  a n  u n q u a l i f i e d  manner, Most responses  f a k o u r i n g  

r e s t r i c t e d  acces s  t o  s c i e n t i f i c  in format ion  were coaehs: i n  

terms sf n a t i o n a l  s e c u r i t y .  The most obvious exp lana t ion  of 

t h i s  d ivergence from ' c l a s s i c a l '  s c i e n t i f i c  va lues  is t h a t  

i nc reased  c o n t a c t  w i t h  government s i n c e  1940 p l u s  t h e  o r i e n t a t i o n  



of s o  much r e s e a r c h  t o  pro'blems of armamen.ts and defense  have 

hab i tua t ed  s c i e n t i s t s  t o  making an except ion  i n  r e l a t i o n  t o  :.. 

acces s  t o  p o l i t i c a l l y  r e l e v a n t  d a t a ,  This  may well be tsue, 

Yet West found no s i g n i f i c a n t  d i f f e r e n c e  between prewar and 

postwar gene ra t ions ;  i f  va lues  have changed dur ing  t h e  last 

two decades we might wel l  have expected such a  d i f f e r e n c e .  

However, i t  may be t h a t  prewar s c i e n t i s t s ,  a l though i n i t i a l l y  

s o c i a l i z e d  i n  terms of t o t a l l y  un l imi t ed  acces s  t o  s c i e n t i f i c  

d a t a ,  have l e a r n e d  t o  adapt  t h i s  view a s  a  consequence oB t h e  

co ld  war.  If we compare t h e  For tune p o l l  of 1948,  mentioned 

above,  w i th  West ' s  f i n d i n g s  t h i s  i n t e r p r e t a t i o n  is suppor ted  

1 
f o r ,  a s  we have quoted above,  t h e  v a s t  m a j o r i t y  of s c i e n t i s t s  

favoured communaLism a t  t h i s  e a r l i e r  d a t e .  

However, i n  t h i s  c o n t e x t ,  i t  is important  t o  remember 

t h e  growth r a t e s  which a r e  c h a r a c t e r i s t i c  of most s c i e n t i f i c  

e n t e r p r i s e s .  Given t h a t  t h e  number of s c i e n t i f i c  personnel  

expands exponen t i a l l y  wi th  a doubl ing pe r iod  of around f i f t e e n  

y e a r s ,  t h e  popula t ion  of q u a l i f i e d  s c i e n t i s t s  i n  t h e  U . S .  would 

have inc reased  by perhaps 60% o r  more du r ing  t h e  t e n  yea r s  

which passed between t h e  For tune survey and t h a t  of West. If 

we can assume t h a t  t h e  newcomers, who had exper ience  only  of 

cold-war s c i e n c e ,  predominantly endorsed va lues  which were re- 

l e v a n t  t o  t h e i r  a c t u a l  s i t u a t i o n  i . e ,  a  s i t u a t i o n  i n  w ~ i c h  

s c i e n c e  was i n t i m a t e l y  involved w i t h  and c o n t r o l l e d  by govern- 

ment, t h e n  w e  can  e x p l a i n  t h e  a l t e r e d  va lues  of scientists 

l a r g e l y  i n  terms of t h e  i n f l u x  of new men. We can a c c e p t ,  

t e n t a t i v e l y ,  t h a t  t he  u n i v e r s i t y  s c i e n t i s t ,  qua s c i e n t i s t ,  

-- 
L p.  34. 



t ends  t o  endorse  a t  l e a s t  some of t h e  p o s t u l a t e d  v a l u e s ,  

whi le  recogniz ing  t h a t  the?e is a  cons ide rab le  divergence i n  

t h i s  r e s p e c t  among academic s c i e n t i s t s  and t h a t  t h e  expsaeatia3 

growth r a t e s  may e n t a i l  very  r a p i d  changes i n  t h e  va lues  pre-  

dominant among them. 

We have s e e n  s o  f a r  i n  t h i s  chap te r  t h a t  t h e  l a i s s e z  

f a i r e  o r g a n i z a t i o n  of u n i v e r s i t y  s c i e n c e  p e r s i s t s  a s  a n  i d e a l  

bu t  t h a t  t h e r e  is only p a r t i a l  suppor t  of t hose  va lues  a s s o c i -  

a t e d  wi th  such an  i d e a l .  A t  t h i s  p o i n t  we must examine some of 

t h e  p r e s s u r e s  which have l e d  t o  mod i f i ca t ion  of t h e  va lues  and 

departures from t h e  i d e a l ,  F i r s t l y ,  t h e r e  is t h e  s imple  f a c t  of 

t h &  growth i n  s c a l e  and s p e c i a l i z a t i o n  of s c i ence  i t s e l f  which 

was s t r e s s e d  s o  much i n  Chapter  I .  A s  a s s o c i a t i o n s  i n c r e a s e  i n  

s i z e  t hey  almost  i n e v i t a b l y  become s p e c i a l i z e d ,  formal and 

1 h i e r a r c h i c a l l y  s t r u c t u r e d .  Thus modern, r e l a t i v e l y  l a r g e -  

s c a l e  u n i v e r s i t y  s c i e n c e  has tended t o  become b u r e a u c r a t i c a l l y  

organized and t h e r e  can be l i t t l e  doubt t h a t  t h e  b u r e a u c r a t i c  

impos i t ion  of a  formal h i e r a rchy  of a u t h o r i t y  works a g a i n s t  t h e  

s c i e n t i f i c  company of e q u a l s  p a t t e r n  and such va lues  a s  i n d i v i -  

dual ism,  communalism, and s o  on.  I n  a d d i t i o n  t o  t h i s  develop- 

ment w i t h i n  s c i e n c e  of b u r e a u c r a t i c  t endenc ie s  t h e r e  have a r i s e n  

a  whole s e r i e s  of r e l a t i o n s h i p s  wi th  o t h e r  l a r g e - s c a l e  bureau- 

c r a c i e s ,  which have a l s o  worked i n  t h e  d i r e c t i o n  of greater  

b u r e a u c r a t i c  c o n t r o l .  To some e x t e n t  t h i s  l a t t e r  s i t u a t i o n  

has emerged a s  a  r e s u l t  of t h e  convergence of two s e t s  0% 

l Pa Blau: Bureaucracy i n  Modern S o c i e t y .  



f a c t o r s ;  on t h e  one hand s c i e n c e  has  became h igh ly  r e l e v a n t  to 

technology and on t h e  &he$ hand much s c i e n t i f i c  r e s e a r c h  has 

become extremely expens ive ,  The need of u n i v e r s i t y  s c i e n t i s t s  

f o r  f i n a n c i a l  suppor t  has  co inc ided  wi th  t h e  need of i n d u s t r y  

and government f o r  s c i e n t i f  i c  r e s e a r c h  and development. Where 

i n d u s t r y ' s  R & D requirements  revolve  around the  g o a l s  sf re- 

ducing c o s t s  and maximizing e f f i c i e n c y ,  t h o s e  of government 

d e r i v e  more from t h e  aims of n a t i o n a l  s e c u r i t y  and t h e  e f f e c -  

t i v e  use  of n a t u r a l  resources . '  A g r e a t  d e a l  of such R &. D is 

performed o u t s i d e  t h e  u n i v e r s i t y .  But cons ide rab le  r e s e a r c h  

is under taken w i t h i n  t h e  u n i v e r s i t y  on behalf  of o u t s i d e  agen- 
2 c i e s .  A s  S t e a c i e  s u g g e s t s  above sponsored r e s e a r c h  t e n d s  t o  

d imin ish  t h e  previous  autonomy of u n i v e r s i t y  s c i e n c e .  A t  t h e  

same t ime i t  changes t h e  s o c i a l  s t r u c t u r e  of u n i v e r s i t y  s c i e n c e  

i n  a  more s u b t l e  f a s h i o n .  For  t hose  s c i e n t i s t s  who have a  

r e p u t a t i o n  f o r  exce l l ence  o u t s i d e  t h e  s c i e n t i f i c  community can 

more e a s i l y  g a i n  f i n a n c i a l  s u p p o r t .  This  g ives  them a d d i t i o n a l  

a u t h o r i t y  among f e l l o w  s c i e n t i s t s .  I n  a  s tudy  of dec i s ion -  

making i n  t h e  phys ics  department of an American u n i v e r s i t y  

Marcson has i n v e s t i g a t e d  t h e  e f f e c t  of b u r e a u c r a t i c  p r e s s u r e s  

3 upon t h e  s c i e n t i s t s '  i d e a l  p a t t e r n  of behaviour . Marcson 

c a l l s  t h e  i d e a l  p a t t e r n  one of ' c o l l e a g u e  a u t h o r i t y f 4 ;  t h i s  

9 e . g .  Limber and mines in Canada . . .  

3 S .  Marcson: BecSsion-Making i n  a Unive r s i t y  Physics  Depart- 
ment i n  The American Behavioral  S c i e n t i s t  
December 

4 Marcson does not  dea l  w i t h  co l league  a u t h o r i t y  s p e c i f i c a l l y  
as  an idea l  p a t t e r n .  



refers t o  a system of s o c i a l  c o n t r o l  i n  which a u t h o r i t y  is 

shared  by a19 t h e  members df t h e  group.  

" A u t h o r i t y  is deemed t o  r e s t  i n  the  group r a t h e r  t h a n  
i n  a n  i n d i v i d u a l .  I n  co l l eague  a u t h o r i t y  there is 
d e l e g a t i o n  of decision-making a u t h o r i t y  t o  i n d i v i d u a l s ,  
bu t  t h e  members view such a u t h o r i t y  a s  o r i g i n a t i n g  i n  
t h e  co l l eague  membership ." 

This  group s t r u c t u r e  is v i r t u a l l y  i d e n t i c a l  wi th  t h e  company 

of equa l s  p a t t e r n .  The b a s i c  c h a r a c t e r i s t i c  bo th  of t h e  

company of e q u a l s  p a t t e r n  and of co l l eague  a u t h o r i t y  is t h a t  

a u t h o r i t y  is never a t t a c h e d  formal ly  t o  a  p a r t i c u l a r  p o s i t i o n  

i n  t h e  group.  Decis ions  w i t h  r e s p e c t  t o  a d m i n i s t r a t i v e  pro- 

cedures  a s  we l l  a s  s c i e n t i f i c  v a l i d i t y  a r i s e  out  of informal  

i n t e r a c t i o n  between q u a l i f i e d  i n d i v i d u a l s .  This  emphasis 

upon informal  decision-making w i t h i n  t h e  group has  two mijoy 

i m p l i c a t i o n s .  F i r s t l y ,  it imp l i e s  t h a t  a u t h o r i t y  cannot be 

l o c a t e d  o u t s i d e  t h e  group.  And i t  a l s o  means t h a t  t h e  formal 

h i e r a rchy  of a u t h o r i t y  w i t h i n  t h e  group should be minimal. I n  

bo th  t h e s e  r e s p e c t s  it is ev iden t  t h a t  t h e  growth s f  l a r g e -  

s c a l e  s c i e n c e  has  brought many d ivergences  from t h e  i d e a l .  

A s  l ong  a s  u n i v e r s i t i e s  were r e l a t i v e l y  s m a L S  caoab 

mun i t i e s  of s c h o l a r s  i t  was q u i t e  p o s s i b l e  f o r  them t o  avo id  

formal s t r u c t u r e  and s p e c i a l i z e d  a d m i n i s t r a t o r s .  But modern 

u n i v e r s i t i e s  tend t o  be l a r g e  and ' m u l t i f u n c t i o n a % ' ;  they pro- 

v ide  f o r  i n s t r u c t i o n  of g radua te s  a s  wel l  a s  undergradua tes ,  

they c a t e r  f o r  r e s e a r c h  i n  a d d i t i o n  t o  t each ing ,  and they  

o p e r a t e  p r o f e s s i o n a l  s choo l s  a s  wel l  a s  a t t empt ing  t o  stimulate 

t h e  academic s e a r c h  f o r  knowledge. Within such an o r g a n i z a t i o n  

p r o f e s s o r s  a re  unable t o  a d m i n i s t r a t e  on a par t - t ime b a s i s .  In 



the  same way t h a t  we have seen  t h e  development of s p e c i a l i z a t i o n  

w i t h i n  s c i e n c e ,  s o  w i th in  t h e  u n i v e r s i t y  t h e  a d m i n i s t r a t i v e  r o l e  

has beeonne s e p a r a t e d  o u t ,  Thus we f i n d  a n  academic bureaucracy 

composed of r e g i s t r a r s ,  b u r s a r s ,  deans ,  r e s e a r c h  a d m i n i s t r a t o r s ,  

and so  o n ,  These a d m i n i s t r a t o r s  a r e  i nd i spensab le  and they  have 

taken  over much academic decision-making from t h e  t each ing  and 

r e s e a r c h  s t a f f ,  A s  a consequence a u t h o r i t y  becomes a t  l e a s t  i n  

p a r t  removed from t h e  f a c u l t y .  Fur thermore,  t h e  a d m i n i s t r a t i o n  

has a s t r o n g  tendency t o  r e s t r i c t  t h e  k a i s s e z  f a i r e  a t t i t u d e s  

of t h e  academic s c i e n t i s t s  and t o  impose upon them a  minimum of 

un i fo rmi ty .  S i m i l a r l y  w i t h i n  t h e  t each ing  s t a f f  t h e r e  is spee-  

i a l i z a t i o n  and an h i e r a r c h i c a l  o r g a n i z a t i o n  of decision-making, 

The p r o f e s s o r i a l  ranks  a r e  t h e  l ocus  of a u t h o r i t y ,  p a r t i c u l a r l y  

w i t h  r e s p e c t  t o  appointments and promotions. '  Appointments and 

promotions tend  t o  be awarded on grounds of t each ing  and re- 

s e a r c h  a b i l i t y ,  Consequently t h e s e  a b i l i t i e s  have t o  be eva lu-  

a t e d  by t h e  p r o f e s s o r s ,  not by t h e  group a s  a  whole. I t  is a l s o  

t r u e ,  a t  l e a s t  i n  t h e  i n s t a n c e  s t u d i e d  by Marcson, t h a t  s e i e n t i -  

f i c  competence is only one of t h e  f a c t o r s  taken i n t o  account i n  

t h e  e v a l u a t i o n  of the  i n d i v i d u a l ;  equa l ly  important  seems t o  be 

how t h e  i n d i v i d u a l  w i l l  i n f l u e n c e  t h e  balance of power w i t h i n  

t h e  group and the  d i s t r i b u t i o n  of rewards .  We can conclude 

t h e r e f o r e  t h a t  s c i e n t i s t s  form one p a r t  of t h e  u n i v e r s i t y  

bureaucracy and a r e  s u b j e c t  t o  its r u l e s ;  th k within t h e  

s c i e n c e  faculty t h e r e  I s  f u r t h e r  b u r e a u c r a t i c  o r g a n i z a t i o n ;  and 



t h a t  i n t e r n a l  d e c i s i o n s  a r e  not  n e c e s s a r i l y  made i n  terms ai 
I 

' s c i e n t i f i c '  c r i t e r i a .  

A t  t h i s  po in t  we can examine some s f  t h e  impl ica-  

t i o n s  which t h e s e  t r e n d s  w i t h i n  u n i v e r s i t y  s c i e n c e  may have 

f o r  t h e  va lues  put  forward above1 a s  being e s p e c i a l l y  charac-  

t e r i s t i c  of u n i v e r s i t y  s c i e n c e .  The va lue  s f  un iversa l i sm 

r e q u i r e s  s c i e n t i s t s  t o  e v a l u a t e  s c i e n t i f i c  work and persons  

on t h e  b a s i s  of p re -e s t ab l i shed  impersonal c r i t e r i a .  I t  is 

probably t r u e  t h a t  s c i e n t i s t s ,  when judging publ ished papers  

i n  r e l a t i o n  t o  t h e i r  own r e s e a r c h ,  do make use  of t h e  pre-  

e s t a b l i s h e d  c r i t e r i a  e n t a i l e d  by r e p e a t a b l e  exper iment ,  

s u c c e s s f u l  p r e d i c t i o n ,  and s o  on.  But we have s e e n  t h a t  t h e  

process  of e v a l u a t i n g  i n d i v i d u a l s  is  complex and more pe r sona l .  

For  i n s t a n c e ,  q u a n t i t y  of publ ished m a t e r i a l  t ends  t o  be more 

2 important  t h a n  its q u a l i t y  ; and q u a n t i t y  of r e s e a r c h  is not  

n e c e s s a r i l y  r e l a t e d  t o  i t s  worth.!, Rel iance upon t h e  c r i t e r i o n  

of q u a n t i t y  appears  t o  be one of t h e  s i m p l i f y i n g  r u l e s  of thumb 

which emerge i n  b u r e a u c r a t i c  c o n t e x t s .  I n  a d d i t i o n ,  a b i l i t y  t o  

f i t  i n t o  t h e  group seems t o  be a s  c r u c i a l  a s  t h e  a b i l i t y  t o  

t e a c h  o r  perform s a t i s f a c t o r y  r e s e a r c h .  Thus t h e  c r i t e r i a  em- 

ployed i n  t he  e v a l u a t i o n  of i n d i v i d u a l  s c i e n t i s t s  a r e  f a r  from 

impersonal .  Not on ly  does a l l  t h i s  run  coun te r  t o  t h e  va lue  of 

un ive r sa l i sm bu t  i t  a l s o  d e p a r t s  from t h e  value of d i s i n t e s e s t -  

edness  i . e .  t h e  absence of emotional  o r  persona l  a t t achment ,  

1 pp.  38-33.. 

2 S .  Marcson: op.  c i t .  



f o r  many a s p e c t s  01 the c u r r e n t  s t r u c t u r e  of u n i v e r s i t y  

s c i ence  ope ra t e  t o  involve  t h e  s c i e n t i s t  p e r s o n i i l l y  i n  t h e  

r e s u l t s  of h i s  r e s e a r c h .  The modern s c i e n t i s t  is faced  w i t h  a 

formal h i e r a rchy  of p r e s t i g e  and income wi th in  t h e  u n i v e r s i t y .  

I n  o rde r  t o  a s c e n t  t h i s  h i e r a rchy  he must s a t i s f y  t h e  r e q u i r e -  

ments of t hose  a l r eady  i n  p o s i t i o n s  of a u t h o r i t y .  A s  w e  have 

s e e n ,  t h e s e  requirements  a r e  o f t e n  not  impersonal o r  ' s c i en t i f i c '  

but  s t r e s s  q u a n t i t y  of r e s e a r c h  p u b l i c a t i o n s  and persona l  con- 

fo rmi ty .  A s  a  consequence t h e  s c i e n t i s t  a c q u i r e s  a  ves t ed  i n -  

t e r e s t  i n  s a t i s f y i n g  t h e s e  n o n - s c i e n t i f i c  requi rements .  Me 

does not  under take d i s i n t e r e s t e d  r e s e a r c h  but r e s e a r c h  c a l c u l a -  

t e d  t o  improve h i s  c a r e e r  p rospec t s .  Fur thermore,  t h e  s c i e n t i s t  

can e n l a r g e  t h e  v a r i e t y  of h i s  occupa t iona l  r o l e s  immensely by 

reach ing  t h e  p r o f e s s o r i a l  rank of t h e  academic h i e r a r c h y .  Once 

t h e  r e s e a r c h e r  has achieved a  favourab le  r e p u t a t i o n  w i t h i n  un i -  

v e r s i t y  s c i e n c e  he can beg in  t o  a c t  a s  c o n s u l t a n t  t o  i n d u s t r y  

and government. Thus du r ing  h i s  academic r i s e  t h e  s c i e n t i s t  

is tempted t o  d i r e c t  h i s  work s o  t h a t  i t  w i l l  prove u s e f u l  t o  

t h e s e  o u t s i d e  agenc ie s .  When he has a t t a i n e d  academic eminence 

t h e  s c i e n t i s t  is l i k e l y  t o  f i n d  t h a t  he is f o r c e d  t o  become a 

r e s e a r c h  en t r ep reneu r  i . e .  he w i l l  be concerned wi th  organizing 

r e s e a r c h  teams,  p rov id ing  adequate f i n a n c i a l  s u p p o r t ,  i n t e r -  

viewing pe r sonne l ,  p r epa r ing  speeches ,  and s o  on.  This  k ind  

of a c t i v i t y  is q u i t e  removed from t h a t  of t h e  academic s c i e n -  

t ist  of t h e  l a s t  c e n t u r y .  I t  is mainly i n s t rumen ta l  i n  char-  

a c t e r  and p l a c e s  d imin ish ing  emphasis upon un ive r sa l i sm and 

emotional  detachment. The r e s e a r c h  en t r ep reneu r  is  concerned 

w i t h  g e t t i n g  t h i n g s  done r a t h e r  t han  ex tending  knowledge. 
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The changing r o l e  of t he  academic s c i e n t i s t  is unl ikely  

t o  l e a v e  o t h e r  ' s c i e n t i f  i c '  ' va lues  u n a f f e c t e d .  Ind iv idua l i sm,  

which u n d e r l i e s  t h e  company of equa l s  p a t t e r n ,  does not  accord 

w i t h  b u r e a u c r a t i z a t i o n .  Where t h e  former s t r e s s e s  t h e  s c i e n -  

t i s t ' s  moral duty  t o  fo l low t h e  d i c t a t e s  of h i s  own ~udgment  t h e  

l a t t e r  r e q u i r e s  subord ina t ion  t o  formal r u l e s .  Fo r  example, t h e  

i n d i v i d u a l  s c i e n t i s t  is not  al lowed t o  pursue t h a t  Line of 

r e s e a r c h  which seems t o  him most l i k e l y  t o  be t h e o r e t i c a l l y  

f r u i t f u l  bu t  must submit t o  a  whole range of d e c i s i o n s  made by 

o t h e r s  s i t u a t e d  above him i n  t h e  formal h i e r a rchy  and b e t t e r  

p laced t o  know t h e  needs of t hose  bu reauc rac i e s  equipped t o  

supply  f i n a n c i a l  s u p p o r t .  S i m i l a r l y  t h e  va lue  of communalism 

is bound t o  s u f f e r  when s o  much r e s e a r c h  is ins t rumenta l  r a t h e r  

t han  s e l f - j u s t i f y i n g .  Communal knowledge is a v a i l a b l e  t o  a l l  

s c i e n t i s t s .  But i f  t h i s  is t h e  c a s e  i n  p r a c t i s e  a l l  s c i e n t i s t s  

can q u a l i f y  t o  under take r e s e a r c h  r e l a t e d  t o  t h i s  knowledge on 

behalf  of i n d u s t r y  and government. I n  c o n t r a s t ,  knowledge 

which is r e s t r i c t e d  t o  one u n i v e r s i t y  g i v e s  t h a t  i n s t i t u t i o n  

an edge i n  t h e  compet i t ion  f o r  r e s e a r c h  funds .  Communalism is 

a l s o  adve r se ly  a f f e c t e d  by t h e  new i n v i s i b l e  c o l l e g e s  f o r  t h e s e  

groups a r e  s t r u c t u r e d  around an informal  communications network 

whereby p r e s c r i p t s  and unpublished m a t e r i a l  g e n e r a l l y  a r e  made 

a v a i l a b l e  only  t o  t h o s e  w i t h i n  t h e  group. I n  t h i s  s o c i a l  con- 

t e x t  t h e  number of persons  s een  a s  q u a l i f i e d  Lo b e n e f i t  from 

h igh ly  s p e c i a l i z e d  knowledge is cons iderab ly  l i m i t e d .  Th i s  

method of communicating knowledge is much l e s s  communal than  t h e  

customary method of p u b l i c a t i o n  i n  s p e c i a l i z e d  but  none the less  

g e n e r a l l y  a v a i l a b l e  j o u r n a l s .  



When we examine u n i v 9 x - s i t y  s c l e n ~ e  in ~oate~f iporasy  

Nor th  America  we f i n d  t h a t l t h e  l a i s s e a  f a i r e  o rgan iza t ion  of 

scxenee and va lues  s u c h  a s  un ive r sa l i sm and dlsinrefestedness 

s u r v i v e  as  ideals. A s  i d e a l s  t h e y  undoubtedly i n % l u e n c e  beha- 

viour, Thus most writers on t h e  t o p i c  conclude t h a t  %he u n i v e r -  

s i t y  remains t h e  most f avourab le  s e t t i n g  i n  present-day s o c i e t y  

f o r  uncommitted i n t e l l e c t u a l  a c t i v i t y ,  1 . 2  But e v e n  the sparse 

overview p re sen ted  i n  t h i s  chap te r  demonstra tes  that u n i v e r s i t y  

s c i e n c e  is by no means mads up of a company a% equa l s .  Univexl- 

s i t y  s c i e n c e  is r a t h e r  composed of a s e r i e s  s f  increasnngly  

bu reauc ra t i zed  s t r u c t u r e s ,  each s i t u a t e d  w i t h i n  i ts  own univer -  

s i t y  bureaucracy,  i n f luenced  i n  its behaviour p a t t e r n s  by i ts  

connec t ions  w i t h  t h e  o u t s i d e  bu reauc rac i e s  of i n d u s t r y  and 

government, and i n t e r n a l l y  s t r u c t u r e d  i n  terms of a smal l  group 

of i n f l u e n t i a l  men surrounded by a  much l a r g e r  group seeking 

q u a l i f i c a t i o n s  and f i n a n c i a l  s u p p o r t .  There a r e  t h e r e f o r e  many 

reasons  to b e l i e v e  t h a t  t h e  va lues  of u n i v e r s i t y  s c i e n t i s t s  have 

been changing and t h e  l i t t l e  empi r i ca l  m a t e r i a l  a v a i l a b l e  

suppor t s  t h i s  c o n t e n t i o n .  However, t h e  main concern sf t h i s  

s tudy  is wi th  p roces ses  of r e c r u i t m e n t ,  and t h e  ques t ion  remains: 

What e f f e c t  have t h e s e  changes had upon t h e  r e e r u i t u ~ e n t  of 

s c i e n t i s t s ?  We must postpone any a t tempt  t o  answer t h i s  quest ion 

u n t i l  the  r o l e  of t h e  s c i e n t i s t  i n  i n d u s t r y  and  government has 

been examined more c l o s e l y ,  and 'the ' prof essioraal fzat ionq of 

s c i e n c e  t r e a t e d  i n  mom d e t a i l .  

. W . R .  S t e a c i e :  op.  c i t .  

2 L. Gsser: Men of Ideas .  - 



Chapter 111: The S c i e n t i s t  i n  Indus t ry  & Government 

I t  is only s i n c e  t h e  l a t e  1 9 t h  Century t h a t  

n a t u r a l  s c i e n c e  has become s u f f i c i e n t l y  sys t ema t i c  and 

i n c l u s i v e  t o  provide a  b a s i s  f o r  cont inuous t echno log ica l  

development. However s i n c e  t h a t  d a t e ,  i t  has become i n c r e a s -  

i n g l y  obvious t h a t  a p p l i e d  s c i e n c e  can form t h e  b a s i s  f o r  

v a r i o u s  k inds  of n a t i o n a l  s u p e r i o r i t y  i n  bo th  economic and 

p o l i t i c a l  s p h e r e s ,  Consequently,  t h e  g r e a t  m a j o r i t y  of 

s c i e n t i s t s  have come t o  work on r e s e a r c h  and development i n  

r e l a t i o n  t o  t h e  needs of i n d u s t r y  and government. There  can 

be l i t t l e  doubt t h a t  t h e  r o l e  of employee i n  government and 

i n d u s t r y  changes t h e  s o c i a l  behaviour  r e q u i r e d  of a  s c i e n t i s t  

compared wi th  t h e  r o l e  demands found i n  a  u n i v e r s i t y  s e t t i n g .  

One, a t  l e a s t ,  of t h e  major g o a l s  of i n d u s t r y  is t h a t  of 

p r o f i t ,  which is a t t a i n e d  i n  p a r t  through e f f i c i e n t  produc- 

t i o n  of e x i s t i n g  goods p l u s  t h e  i n t r o d u c t i o n  of new and 

s u p e r i o r  p r o d u c t s .  Although t h i s  may be a crude d e s c r i p t  . ln 

of t h e  aims of i n d u s t r y  i t  is s u f f i c i e n t l y  a c c u r a t e  t o  i n a i -  

c a t e  t h a t  cons ide rab le  i ncompa tab i l i t y  could a r i s e  between 

t h e  g o a l s  of s c i e n t i s t s  and those  of i n d u s t r i a l  management, 

For  t h e  l a t t e r  t h e  e x t e n s i o n  of knowledge t ends  t o  be no more 

than  a  means t o  economic ends ,  whereas f o r  t h e  s c i e n t i s t  it ,- 

t ends  t o  be s e l f - j u s t i f y i n g ,  A s  a  consequence management 

cannot endorse  such va lues  a s  communality o r  i nd iv idua l i sm 

f o r  t h e s e  may endanger t h e i r  b a s i c  economic a ims.  F u r t h e r -  

more, s c i e n t i s t s f  s t r e s s  upon o r i g i n a l i t y ,  un ive r sa l i sm and 

organized  s c e p t i c i s m  does not  engender harmonious adjustment  



t o  an o r g a n i z a t i o n a l  h i e r a rchy  which is l e g i t i m i z e d  i n  terms 

of formal ' non - sc i en t i f i c "no rms .  For t h e  s c i e n t i s t ,  p r e s t i g e  

and power a r e  more u s u a l l y  de r ived  from persona l  competence 

than  from p o s i t i o n  w i t h i n  a  formal h i e r a r c h y .  This  organiza-  

t i o n a l  d ivergence is a l s o  exempl i f ied  w i t h i n  t h e  sphe re s  of 

s o c i a l  c o n t r o l  and communication. I n  p l ace  of c o n t r o l  through 

t h e  medium of experiment and e v a l u a t i o n  by pee r s  t h e  s c i e n t i s t  

f i n d s  formal b u r e a u c r a t i c  d i r e c t i o n  and use  of economic sanc-  

t i o n s .  I n s t e a d  of i n fo rma l ,  persona l  c o n t a c t  and p u b l i c a t i o n  

i n  s p e c i a l i z e d  j o u r n a l s  he is f aced  w i t h  fo rma l ,  impersonal 

and i n s t r u m e n t a l l y  o r i e n t e d  d i r e c t i v e s .  

Yet we must not  o v e r s t a t e  our c a s e .  I n  r ecen t  y e a r s  

c e r t a i n  a t t e m p t s  t o  s o l v e  t h i s  p a r t i c u l a r  r o l e  c o n f l i c t  have 

been made w i t h i n  American i n d u s t r y .  F a r  example, one major 

chemical f i r m  i n  U.S.A. has  e s t a b l i s h e d  two d i s t i n c t  h i e r -  

a r c h i e s  w i t h i n  r e s e a r c h  depar tments  corresponding t o  t h e  

e x p e c t a t i o n s  of s c i e n t i s t s  o r i e n t e d  towards r e s e a r c h  and those  

favour ing  a d m i n i s t r a t i v e  t a s k s .  Upon e n t r y  i n t o  t h e  f i r m  t h e  

young r e s e a r c h e r  is c l a s s e d  a s  a  "Research Chemist". I f  he 

s t a y s  i n  r e s e a r c h  then  t h e  p o s i t i o n s  open t o  him a r e  'Sen io r  

Research Chemis t ' ,  'Research Assoc i a t e '  and 'Research Fe l low ' .  

I n  c o n t r a s t ,  i f  t h e  r e c r u i t  r i s e s  w i t h i n  t h e  sphere  of research 

a d m i n i s t r a t i o n  he becomes a  ' S u p e r v i s o r ' ,  ' Sen io r  S u p e r v i s o r t ,  

'Manager' and perhaps e v e n t u a l l y  a t t a i n s  a  s e a t  on t h e  Board 

of D i r e c t o r s .  A b a s i c  d i s t i n c t i o n  between t h e s e  h i e r a r c h i e s  

is t h a t  whereas advancement w i t h i n  t h e  l a t t e r  i n e v i t a b l y  en- 

t a i l s  wider r e s p o n s i b i l i t y  and c o n t r o l  over  p o l i c y ,  w i t h i n  t h e  



former i t  is more an  h o n o r i f i c  r e c o g n i t i o n  of papers  publ ished,  

q u a l i t y  of r e s e a r c h ,  e t c .  ' A t  t h e  same t ime ,  many s c i e n t i s t s  i n  

i n d u s t r y  con t inue  t o  pub l i sh  i n  academic j o u r n a l s .  I t  is c l e a r  

t h a t  t h e  r e s e a r c h  h i e r a rchy  is modelled upon t h a t  of t h e  un iver -  

s i t y  and t h a t  i ts primary aim is t o  provide t h e  k ind  of recogni-  

t i o n  of academic worth which is normally found w i t h i n  t h e  

c o l l e g e  environment but  found much l e s s  f r e q u e n t l y  w i t h i n  an 

i n d u s t r i a l  bureaucracy.  To some e x t e n t  we have here  an a t tempt  

t o  p e r p e t u a t e  t h e  va lues  and i d e a s  of t h e  u n i v e r s i t y  s c i e n t i s t  

e . g .  r e c o g n i t i o n  of worth founded upon c o n t r i b u t i o n  t o  t h e  

ex t ens ion  of knowledge, w i t h i n  an i n d u s t r i a l  m i l i e u .  

Even where t h i s  k ind of mod i f i ca t ion  of t h e  indus-  

t r i a l  and governmental bureaucracy has not t aken  p l a c e ,  and it 

is of course  very r a r e  a s  y e t ,  t h e  s i t u a t i o n  is not q u i t e  a s  

extreme a s  I have i n d i c a t e d  above.  Paula  Brown, f o r  example, 

i n  he r  s tudy  of a government bureaucracy1 found t h a t  r e s e a r c h  

s c i e n t i s t s  and eng inee r s  were a b l e  t o  r e s i s t  b u r e a u c r a t i c  

d i r e c t i o n  t o  some cons ide rab le  e x t e n t .  

" Formal work o r d e r s  t o  t h e  persons  doing t h e  work 
a r e  r a r e l y  made. Occas iona l ly ,  an o r d e r  is w r i t t e n  
a f t e r  t h e  work has s t a r t e d . "  

I t  seems t h a t ,  w i t h i n  t h i s  p a r t i c u l a r  l a b o r a t o r y ,  assignments 

and f u l f i l l m e n t  of p r o j e c t s  emerge from a  network of persona l  

r e l a t i o n s h i p s  among i n d i v i d u a l s  who pe rce ive  themselves a s  

' p r o f e s s i o n a l s ' .  Many r e s e a r c h  s u p e r v i s o r s  f e e l  t h a t  because 

t h e i r  formal ' s u b o r d i n a t e s '  a r e  h igh ly  q u a l i f i e d  s p e c i a l i s t s  

1 Paula Brown: 'Bureaucracy i n  a Government Labora tory '  i n  
S o c i a l  Fo rces ,  32 (1954) . 



they must be t r e a t e d  a s  equa l s  and must be given t h e  oppor tun i ty  

t o  s o l v e  t h e i r  problems i n  * t h e i r  own way, t o  o rganize  t h e i r  work 

a s  i t  s u i t s  them b e s t ,  and SQ on .  This  is ve ry  s i m i l a r  t o  t h e  

company of e q u a l s  p a t t e r n  which e x i s t s ,  a t  l e a s t  a s  an i d e a l ,  

w i t h i n  u n i v e r s i t y  s c i e n c e .  However, Brown does not  a t t empt  t o  

e x p l a i n  t h e  succes s  of t h i s  group of s c i e n t i s t s  and eng inee r s  

i n  modifying t h e  formal b u r e a u c r a t i c  s t r u c t u r e  simply a s  a  con- 

sequence of t h e  p e r s i s t e n c e  of va lues  and r o l e - p a t t e r n s  l ea rned  

du r ing  t h e i r  pe r iod  of t r a i n i n g .  More o r  l e s s  e x p l i c i t l y ,  s h e  

sugges t s  t h a t  t h r e e  major f a c t o r s  a r e  r e l e v a n t :  

1. complexity of t h e  r e s e a r c h  and development f i e l d ;  

2 .  s p e c i a l  competence of s c i e n t i s t s ;  and 

3 .  high p r e s t i g e  of s c i e n t i s t s  and eng inee r s  w i t h i n  
American s o c i e t y .  

I t  is c l e a r  t h a t  i n  t h e  view of s c i e n t i s t s  w i t h i n  t h e  l abo ra -  

t o r y  s t u d i e d  by Brown, t h e i r  s p e c i a l  autonomy w i t h i n  t h e  

b u r e a u c r a t i c  s t r u c t u r e  d e r i v e s  d i r e c t l y  from t h e i r  e s o t e r i c  

knowledge and t h e i r  rank a s  p r o f e s s i o n a l s .  They b e l i e v e  t h a t  

a d m i n i s t r a t o r s  a r e  unable  t o  comprehend t h e i r  t e c h n i c a l  pro- 

blems and a r e  thereby  not  q u a l i f i e d  t o  judge t h e  k ind  of s o c i a l  

o r g a n i z a t i o n  needed i n  t h e  r e s o l u t i o n  of t h e s e  problems. The i r  

succes s  i n  modifying t h e  u sua l  p a t t e r n  of government bureaucracy 

has been due i n  p a r t  t o  t h e  acceptance of t h e s e  claimg by t h e  

a d m i n i s t r a t o r s ,  even though many of t h e  l a t t e r  a r e  o r  have been 

a c t i v e  s c i e n t i s t s ,  and p a r t l y  a  product  of t h e i r  c r u c i a l  r o l e  

i n  t h e  a t t a inmen t  of government aims.  

I n  d i s c u s s i n g  t h e  s c i e n t i s t  a s  an employee we have 

a l r e a d y  had occas ion  t o  r e f e r  t o  t h e  common tendency t o  d e f i n e  



t h e  s c i e n t i s t  a s  a  p r o f e s s i o n a l .  I t  w i l l  be worthwhile pur-  

s u i n g  t h i s  t o p i c  more i n t e d s i v e l y  a s  a  means of c l a r i f y i n g  what 

s o c i a l  c h a r a c t e r i s t i c s  of s c i e n t i f i c  groups a r e  d i s t i n c t i v e  and 

a l s o  of drawing a t t e n t i o n  t o  c e r t a i n  changes which i t  seems t o  

me have been accumulating i n  r e c e n t  decades .  

Most ana lyses  of t h e  p r o f e s s i o n s  i n  North America 

have been phrased i n  f u n c t i o n a l i s t  t e rms .  Within t h i s  frame of 

r e f e r e n c e  p r o f e s s i o n a l  occupa t ions  a r e  s een  a s  c h a r a c t e r i z e d  by 

t h r e e  major independent v a r i a b l e s :  

a) t hey  a r e  s e r v i c e  occupa t ions  i . e .  o r i e n t e d  t o  t h e  b e n e f i t  

of t h e  wider s o c i e t y ;  

b) t hey  apply  a  s y s t e m a t i c  body of s c i e n t i f i c  o r  a b s t r u s e  

knowledge t o  problems which 

c )  a r e  h igh ly  r e l e v a n t  t o  c e r t a i n  c e n t r a l  va lues  of s o c i e t y .  1 

Pro fe s s ions  a r e  s e e n  a s  c o n s t i t u t i n g  a  problem of s o c i a l  c o n t r o l  

f o r  s o c i e t y  because t h e i r  h igh  degree  of l ea rned  competence pre -  

v e n t s  laymen from judging t h e i r  work o r  even s e t t i n g  them con- 

c r e t e  g o a l s .  The problem of c o n t r o l  would be l e s s  a c u t e  i f  

p r o f e s s i o n s  were not  s o  important  f o r  t h e  r e a l i z a t i o n  of major 

s o c i a l  g o a l s .  A s o l u t i o n  is provided ,  however, by t h e  p ro fe s -  

s i o n s  themselves which tend  t o  i n s t i t u t e  r i g i d  i n t e r n a l  p a t t e r n s  

of c o n t r o l :  

a) a  l ong  process  of s o c i a l i z a t i o n  i n  t echniques  and va lues ;  

b) t h i s  being e f f e c t e d  w i t h i n  s p e c i a l  p r o f e s s i o n a l  t r a i n i n g  

schoo l s  ; 

1 Rueschemeyer: Doctors  and Lawyers - A Comment on t h e  Theory 
of t h e P r o f e s s i o n s  i n  Canadian Review of Sociology and 
Anthropology, February 1964.  



c) a  s t r o n g  emphasis upon i n d i v i d u a l  s e l f  -con t ro l  and 

adherence t o  p r o f e s s i o n a l  va lues ;  

ci) informal  p r e s s u r e s  t o  conform app l i ed  by q u a l i f i e d  

co l l eagues  ; 

e )  formal p r e s s u r e s  e x e r t e d  by p r o f e s s i o n a l  a s s o c i a t i o n s .  

I n  r e t u r n  f o r  t h i s  s e l f - c o n t r o l  p r o f e s s i o n s  a r e  g ran ted  high 

p r e s t i g e  and income. However, a l l  p r o f e s s i o n s  a r e  s u b j e c t  

t o  some degree  t o  c o n t r o l  by government and pub l i c  op in ion .  

This  k ind  of a n a l y s i s  has been de r ived  from s tudy  of a  

l i m i t e d  range of occupa t ions  which would normally be c a l l e d  

' p r o f e s s i o n a l ' .  I n  a d d i t i o n ,  t h e  f u n c t i o n a l i s t  approach is 

not  t h e  only  framework i n  which p r o f e s s i o n s  have been viewed. 1 2  

Because t h i s  t h e s i s  is concerned p r i m a r i l y  w i t h  s c i e n c e  and 

only i n c i d e n t a l l y  wi th  p r o f e s s i o n s  i n  gene ra l  t h e r e  is no 

need he re  t o  cons ide r  a l t e r n a t i v e  t h e o r i e s  of t h e  p r o f e s s i o n s .  

Thus t h i s  s e c t i o n  has  been i n s e r t e d ,  not  a s  a  d e f i n i t i v e  account 

of p r o f e s s i o n a l  occupa t ions ,  but  a s  a  means of h i g h l i g h t i n g  

c e r t a i n  r e c e n t  developments i n  t h e  s o c i a l  o r g a n i z a t i o n  of 

s c i e n c e .  For  my purposes t h e  f u n c t i o n a l i s t  approach t o  t h e  

p r o f e s s i o n s  simply prov ides  a  c o n s i s t e n t  model which can be 

a p p l i e d  t o  any occupa t iona l  group and which thereby  f a c i l i t a t e s  

its s t u d y .  

P ro fe s s ions  a r e  ' c o l l e c t i v i t y  o r i e n t e d ' .  They 

provide a  middle way between l a i s s e z  f a i r e  c a p i t a l i s m ,  wi th  

1 A.M. Carr-Saunders and P.A. Wilson: The P r o f e s s i o n s .  

2 T.M. Marshal l :  The Recent His tory  of Profess iona l i sm i n  
r e l a t i o n  t o  S o c i a l  S t r u c t u r e  i n  C i t i z e n s h i p  and Soc ia l  C l a s s .  
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i ts  r e l i a n c e  upon t h e  harmony r e s u l t i n g  from t h e  c o n f l i c t  of 

i n d i v i d u a l  i n t e r e s t s  and extreme social is^, which $ t r e s s e s  
I 

s t a t e  p r o t e c t i o n  of persona l  r i g h t s .  One a spec t  of t h e  growth 

of p r o f e s s i o p s  i n  some modern s o c i e t i e s  l i e s  i n  t h e  t r a n s f e r  

of t h e  r e s p o n s i b i l i t y  f o r  i n d i v i d u a l  we l f a re  away from both  

i n d i v i d u a l  gnd s t a t e ,  and i n t o  t h e  4ands of c e r t a i n  occupa- 

t i o n a l  groups which provide s p e c i a l i z e d  s e r v i c e s .  If we ex- 

amine t h e  emergence of modern science e . g .  i n  t h e  w r i t i n g s  of 

Bacon o r  t h e  e a r l y  h i s t o r y  of The Royal S o c i e t y ,  we do f i n d  

g r e a t  s t r e s s  l a i d  upon t h e  r o l e  of s c i e n t i s t s  a s  bene fac to r s  

of mankind. Yet it is c l e a r  t h a t  ap e t h i c  was evolved which 

emphasized t h e  n e c e s s i t y  of o b j e c t i v i t y ,  emot ional  n e u t r a l i t y ,  

e t c .  During t h e  1 8 t h  and 1 9 t h  c e n t u r i e s  s c i e n t i s t s  were almost 

wholly amateurs and t e a c h e r s .  They were concerned wi th  t h e  

e x t e n s i o n  of knowledge f o r  its own sake  and not wi th  its ap- 

p l i c a t i o n  o r  consequences,  Even a s  l a t e  a s  1948,  a s  we have 

noted above,  tbe  For tune survey found t h i s  h igh e v a l u a t i o n  of 
, 

t h e  d i s i n t e r e s t e d  s e a r c h  f o r  knowledge t o  be widespread among 

American s c i e n t i s t s .  There is reason  t o  b e l i e v e  t h a t  t h i s  

a t t i t u d e  was he ld  i n  even more extreme form i n  t h e  U . K .  and 

Germany. C e r t a i n l y  we can say  t h a t  up  t o  t h e  end of t h e  1 9 t h  

cen tu ry  s c i e n t i s t s  were not  c o l l e c t i v i t y  o r i e n t e d .  They were 

concerned w i t h  t h e  growth of new o b j e c t i v e  knowledge and,  

only  s e c o n d a r i l y ,  wi th  t each ing  a s  a  sou rce  of s e l f  mainten- 

ance .  I n  a t 1  p r o f e s s i o n s  t h e r e  are smal l  groups d i r e c t e d  t o  

ex t end ing ,  modifying and r e f i n i n g  t h e i r  system of knowledge 

e . g .  t h e o l o g i a n s  f u l f i l l  t h i s  r o l e  among t h e  c l e r i c a l  

p r o f e s s i o n .  However, be fo re  t h e  20 th  cen tu ry  v i r t u a l l y  

a l l  s c i e n t i s t s  w e r e  concerned wi th  t h i s  g o a l  i n s t e a d  of - 



apply ing  e x i s t i n g  knowledge f o r  t h e  b e n e f i t  of s o c i e t y  
I 

a t  l a r g e .  

e 

Science then  has  not  been p r imar i ly  c o l l e c t i v i t y  

o r i e n t e d ,  it has  not  been under taken a s  a  pub l i c  s e r v i c e .  

S c i e n t i s t s  on t h e  whole have been overwhelmingly involved 

wi th  t h e  ex t ens ion  of knowledge and t h e  development of 

t h e o r i e s  and conceptua l  schemes. And those  a c t i v i t i e s  t end  

t o  be c a r r i e d  ou t  w i t h  a  conscious  i n t e n t  t o  avoid e v a l u a t i o n  

o r  concern w i t h  s o c i e t y ' s  u se  of knowledge. The f u n c t i o n a l i s t  

theory  of t h e  p r o f e s s i o n s  assumes t h a t  t h e  va lues  of s o c i e t y  

and t h o s e  of t h e  p r o f e s s i o n a l  community a r e  i n  accord .  T h i s  

seems t o  be t r u e ,  f o r  example, of t h e  contemporary Americaa 

phys i c i an  and h i s  s o c i e t y .  Yet i t  is not  s o  e v i d e n t l y  appro- 

p r i a t e  f o r  e i t h e r  t h e  c l e r i c  o r  t h e  s c i e n t i s t .  Fur thermore,  

p r o f e s s i o n s  g e n e r a l l y  have assumed s e l f - c o n t r o l  through t h e  

format ion  of p r o f e s s i o n a l  a s s o c i a t i o n s  and one of t h e  b a s j c  

aims of such  a s s o c i a t i o n s  has  been t o  h e l p  induce t h e  con- 

yergence of t h e  va lues  of p r o f e s s i o n a l s  w i th  t hose  of soc i e ty .  

Although s c i e n t i s t s  have used t h e  a s s o c i a t i o n a l  form of 

o r g a n i z a t i o n ,  s c i e n t i f i c  a s s o c i a t i o n s  hqve tended t o  r e in fo rce  

t h e  va lues  of i nnova t ion  and s c i e n t i f i c  method r a t h e r  t h a n  

those  of s o c i a l  r e s p o n s i b i l i t y  and mel ior i sm.  I f  t h i s  is s o  

then  t h e  f u n c t i o n a l i s t  model of t h e  p r o f e s s i o n s  s u g g e s t s  t h a t  

w e  should f i n d  t h a t  s c i e n t i s t s  have r ece ived  l e s s e r  rewards ,  

e . g .  income, p r e s t i g e ,  t h a n  o t h e r  p r o f e s s i o n s .  I t  is c l e a r  

t h a t s c i e n t i s t s  have r ece ived  l e s s  of t h e s e  rewards i n  t hepas t  
1 

1 For  l i m i t e d  evidence on Canada see B: Blishen:  The Con- 
s t r u c t i o n  and Use of an  Occupat ional  C l a s s  S c a l e  i n  
Canadian S o c i e t x  e d s .  B l i shen  e t  a 1  . 



and t h i s  t ends  t o  suppor t  t h e  a n a l y s i s  o f f e r e d  h e r e .  
I 

S c i e n t i s t s  resemble o t h e r  p r o f e s s i o n a l s  most 

c l o s e l y  i n  t h a t  they  a r e  concerned wi th  a  sys t ema t i c  body of 

knowledge which cannot be unders tood by t h e  layman. Before 

1940,  a l though  s c i e n c e  was seen  a s  r e l e v a n t  t o  c e r t a i n  cen t r a l  

s o c i e t a l  v a l u e s ,  t h e r e  was a  f a i r l y  gene ra l  assumption t h a t  

t h i s  body of knowledge would cont inue  t o  develop i n  a  d i r e c -  

t i o n  harmonious w i th  t h e s e  v a l u e s .  S ince  t h e  explos ion  of 

t h e  f i r s t  atomic bomb t h i s  assumption has become much more 

p r e c a r i o u s .  Between 1940 and 1945 not  only  d i d  s c i e n t i s t s  

themselves  become i n v e n t o r g ,  bu t  t h e i r  i n v e n t i o n s  t h rea t ened  

c e r t a i n  v a l u e s ,  e . g .  p o l i t i c a l  s e c u r i t y ,  s u r v i v a l .  A s  a % 

r e s u i t  of t h i s  d i s s e n s u s  between t h e  produc ts  of s c i e n t i f i c  
I 

va lues  and t h e  va lues  of s o c i e t y ,  s c i e n t i s t s  have been fo rced  

towards g r e a t e r  acceptance of t h e i r  s o c i a l  r e s p o n s i b i l i t y  and 

g r e a t e r  r e c o g n i t i o n  of s o c i e t y ' s  requ i rements .  I t  is i n  

terms such a s  t h i s  t h a t  w e  can begin t o  f i n d  an exp lana t ion  

of t h e  divergence between West ' s  s tudy  i n  t h e  l a t e  1950 ' s  and 

t h e  For tune survey i n  1948 which h i n t e d  a t  a  g radua l  e r o s i o n  

of such s c i e n t i f i c  va lues  a s  communalism. Yet, d e s p i t e  t h i s  

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

w i th in  government and i n d u s t r y ,  bu t  a l s o  w i th in  t h e  un iver -  

s i t y ,  s o c i e t y  has  responded by i n c r e a s i n g  i ts  e x t e r n a l  con- I! 

t r o l  e s p e c i a l l y  through t h e  mediat ion of  t h e  s t a t e .  I n s o f a r  

a s  s c i e n c e  has  been perce ived  a s  d i f f e r i n g  from o t h e r  pro- 

f e s s i o n s  and i n s o f a r  a s  i t  has been perce ived  a s  unable  t o  

c o n t r o l  i t s  development i n  t h e  i n t e r e s t s  of s o c i e t y ,  s o  its 

autonomy and mechanisms of s e l f  c o n t r o l  have become superceded. 



With r e f e r e n c e  t o  t h e  t h r e e  major a s p e c t s  of 

p r o f e s s i o n a l  groups mentioned on page 51 w e  can make t h e  

fo l lowing  p r o p o s i t i o n s :  

a)  S c i e n t i s t s  have de r ived  t h e i r  p o s i t i o n  i n  s o c i e t y ,  l i k e  

p r o f e s s i o n a l s  i n  g e n e r a l ,  from t h e i r  r e l a t i o n s h i p  t o  a  

body of s y s t e m a t i c  knowledge. 

b) During much of t h e i r  modern h i s t o r y  c e r t a i n  groups of 

s c i e n t i s t s ,  p a r t i c u l a r l y  i n  t h e  u n i v e r s i t i e s ,  have not  

been concerned wi th  app ly ing  t h i s  knowledge. 

c )  The s c i e n t i f i c  e t h o s  has  demanded t h a t  t h e  p o s s i b l e  

r e l evance  of s c i e n t i f i c  knowledge t o  s o c i e t y ' s  c e n t r a l  

va lues  be d i s r ega rded  i n  t h e  a c t u a l  course  o f  r e s e a r c h .  

However, developments du r ing  t h i s  cen tu ry  p a r t i c u -  

l a r l y  w i t h  r e s p e c t  t o  p o i n t s  b) and c)  above,  make i t  c l e a r  

t h a t  s c i e n t i s t s  have become i n c r e a s i n g l y  p r o f e s s i o n a l i z e d .  

Although we have no f i g u r e s  a v a i l a b l e  f o r  Canada o r  U.S.A. 

cover ing  t h e  e a r l y  p a r t  of t h e  20 th  c e n t u r y ,  European d a t a  

s u g g e s t s ,  a s  w e  have assumed above,  t h a t  t h e  m a j o r i t y  of 

s c i e n t i f i c a l l y  q u a l i f i e d  persons  worked i n  u n i v e r s i t i e s .  I n  

1962,  however, government employed t h e  l a r g e s t  p ropor t ion  of 

n a t u r a l  s c i e n t i s t s  i n  Canada, 48%, whi le  i n d u s t r y  accounted 

f o r  38% and u n i v e r s i t i e s  and c o l l e g e s  absorbed only 14%. 
1 

I f  w e  compare t h e s e  f i g u r e s  w i th  t h o s e  f o r  U.S.A. w e  f i n d  a  

s i m i l a r  b i a s  f avour ing  deployment upon government r e s e a r c h .  

I n  t h e  e a r l y  1 9 6 0 ' s  of 400,000 American s c i e n t i s t s  and 

1 Dept .  of Labour: P r o f e s s i o n a l  Manpower Report  No. 1 3 .  



eng inee r s  engaged i n  r e s e a r c h  and development, 280,000 i . e .  

70% were employed i n  government-sponsored p r o j e c t s  whi le  

t h e  remaining 120,000 worked i n  i n d u s t r y  on c i v i l i a n  objec-  

t i v e s .  These f i g u r e s  a r e  not s t r i c t l y  comparable because 

t h e  American s t a t i s t i c s  cover  eng inee r s  a s  w e l l  a s  s c i e n t i s t s .  

However, i n  bo th  s o c i e t i e s  government r e s e a r c h  is c l e a r l y  of 

overwhelming importance.  More r e sou rces  a r e  devoted t o  

government r e s e a r c h  i n  U.S.A. part'ikp., owing t o  t h e  e x i s t e n c e  

of ' space  p r o j e c t s ' ,  Yet t he  most s t r i k i n g  divergence between 

t h e  two s o c i e t i e s  i n  t h i s  connec t ion  is found i n  t h e  manner 

i n  which government r e s e a r c h  is under taken.  The Canadian 

government employs d i r e c t l y  48% of s c i e n t i s t s .  Thps t h e s e  

s c i e n t i s t s  a r e  l i k e l y  t o  be i n t i m a t e l y  involved w i t h i n  t h e  

governmental bureaucracy.  I n  c o n t r a s t ,  a l though  a g r e a t e r  

p ropor t ion  of U.S. s c i e n t i s t s  a r e  concerned wi th  government- 

sponsored r e s e a r c h ,  much of t h i s  r e s e a r c h  is under taken ,  

through t h e  medium of c o n t r a c t s  t o  u n i v e r s i t y  and p r i v a t e  

r e s e a r c h  i n s t i t u t e s .  I t  seems l i k e l y  t h e r e f o r e ,  though t h e r e  

is no c l e a r  evidence t o  suppor t  t h i s  c o n t e n t i o n ,  t h a t  U.S. 

s c i e n t i s t s  involved i n  government r e s e a r c h  w i l l  be more a b l e  

t o  r e t a i n  t h e i r  p a r t i a l  autonomy and t h e i r  t r a d i t i o n a l  r o l e -  

behaviours .  Whether o r  not  t h i s  is c o r r e c t  ( c e r t a i n l y  t h e r e  

a r e  many r e l e v a n t  f a c t o r s  l e f t  uncons idered) .  I n  Canada 

s c i e n t i s t s  i n  i n d u s t r y  and government f a r  outnumber t hose  

w i th in  t h e  u n i v e r s i t y ,  

The sp read  of s c i e n t i s t s  i n t o  i n d u s t r y  and govern- 

ment has meant t h a t  s c i e n t i s t s  have become i n c r e a s i n g l y  



concerned wi th  t he  a p p l i c a t i o n  of e x i s t i n g  knowledge and 

techniques  i n  t h e  f u r t h e r a n c e  of t h e  aims of t h e  bureaucracy 

i n  which they  work and t h u s  i n d i r e c t l y  f o r  t he  b e n e f i t  of 

s o c i e t y .  A t  t h e  same time s c i e n c e  has come t o  be perceived 

a s  h igh ly  r e l e v a n t  t o  t h e  a t ta inment  of such major s o c i e t a l  

g o a l s  a s  economic growth and n a t i o n a l  s e c u r i t y .  Th i s  is an 

age i n  which a n  expanding technology is c r u c i a l  f o r  economic 

advance.  F u l l  employment and t h e  s u c c e s s f u l  implementation 

of Keynesian economics have meant t h a t  economic growth 

depends d i r e c t l y  upon t h e  a p p l i c a t i o n  of s c i e n t i f i c  knowledge 

and technology e . g .  e l e c t r o n i c s ,  nuc l ea r  power, e t c .  I n  

a d d i t i o n  t o  economic growth n a t i o n a l  s e c u r i t y  has come t o  

r e l y  more and more heav i ly  upon e f f i c i e n t  technology and 

s c i e n t i f i c  r e s e a r c h  and knowledge. Consequently s c i e n t i s t s  

have come t o  p lay  major r o l e s  i n  t h e  de te rmina t ion  of asma- 

ments and f o r e i g n  p o l i c y  e . g .  nuc lear  t e s t  bans .  I n  Canada 

t h i s  growing r e l a t i o n  of s c i e n c e  t o  dominant s o c i a l  va lues  

shows i t s e l f  p r i m a r i l y  i n  t h e  high p ropor t ion  of s c i e n t i s t s  

employed by government: whi le  i n  t h e  U.S.A. it has c r e a t e d  

what amounts t o  a  new s c i e n t i f i c  sub-profess ion ,  pamely, 

t h a t  of s c i e n t i f i c  a d v i s o r .  

I n  t h e  U.S.A. most major government depar tments  

p l u s  many independent bodies  e . g .  t h e  Atomic Energy Commis- 

s i o n , h a v e  par t - t ime  advisory  s c i e n t i f i c  committees.  S imi la r ly  

t h e  P re s iden t  has a  Spec i a l  A s s i s t a n t  f o r  s c i e n t i f i c  a f f a i r s  

and an adv i so ry  committee under t h e  l e a d e r s h i p  of t h e  Spec i a l  

A s s i s t a n t .  What has emerged then  dur ing  t h e  l a s t  two decades 
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is a whole network of s c i e n t i f i c  committees a t tached t o  the 

p o l i t i c a l  execu t ive .  The'members of t h e s e  committees tend 

t o  be drawn from a s e l e c t  group of s c i e n t i s t s  (under 500 i n  

number) who have not only d i s t ingu i shed  themselves a s  

r e sea rcher s  but who a r e  a l s o  perceived a s  having t h e  capac i ty  

t o  apply t h e i r  knowledge t o  non-sc ien t i f i c  problems. Scien- 

t i f i c  advisors  i n  America a r e  c l e a r l y  a  profess ional  group. 

F i r s t l y  t h e i r  r o l e  is based on access  t o  and a b i l i t y  t o  

apply e s o t e r i c  l e a r n i n g .  Secondly, they have a  pronounced 

c o l l e c t i v i t y  o r i e n t a t i o n .  Th i rd ly ,  t h e i r  a c t i o n s  a r e  d i r e c t l y  

r e l evan t  t o  such c e n t r a l  s o c i e t a l  values a s  na t iona l  s e c u r i t y ,  

e t c .  Four th ly ,  they a r e  a  r e l a t i v e l y  autonomous and s e l f -  

s e l e c t i n g  group. S e l f - s e l e c t i o n  occurs  because non-sc ient i s t s  

a r e  not competent t o  choose t h e i r  own t e c h n i c a l  adv i so r s ;  

f o r  example, t h e  P r e s i d e n t ' s  Specia l  Ass i s t an t  is chosen by 

the  P r e s i d e n t ' s  S c i e n t i f i c  Advisory Committee. Furthermore, 

although t h e r e  is a hierarchy wi th in  the  group, which is a 

kind of adumbration of t h e  admin i s t r a t ive  h ie ra rchy ,  i t  is 

not formalized and s o c i a l  c o n t r o l  depends l a r g e l y  upon intern-  

a l i z e d  s t andards  of conduct and pressure  from col leagues .  

So f a r  i n  t h i s  chapter  I have r e f e r r e d  t o  condi t ions 

i n  t h e  U . S . A .  t o  a  cons iderable  e x t e n t .  This  is l a r g e l y  be- 

cause s p e c i f i c  s t u d i e s ,  l i k e  t h a t  of Paula Brown, have not 

ye t  been undertaken i n  Canada. However, a  general  cha rac te r -  

i z a t i o n  of sc ience  i n  Canadian indus t ry  and government can be 

o f fe red  which w i l l  show t h a t ,  al though Canada and t h e  U,S.A 

d i f f e r  i n  many r e s p e c t s ,  they do not diverge i n  a  manner 



which a f f e c t s  my a n a l y s i s .  A s  can be s een  from t h e  f i g u r e s  

quoted on page 56, one of t& major d i f f e r e n c e s  is t h a t  

Canada has  a  preponderance of n a t u r a l  s c i e n t i s t s  employed 

d i r e c t l y  by t h e  government, whereas a  g r e a t e r  p ropor t ion  of 

American r e s e a r c h  is c a r r i e d  ou t  w i t h i n  i n d u s t r y .  There a r e  

s e v e r a l  r ea sons  f o r  t h i s .  F i r s t l y ,  t h e r e  is t h e  f a c t  t h a t  

Canada remains i n  many ways a  p ioneer  count ry  and t h a t  t h e  

economies of such  c o u n t r i e s  c e n t r e  qround pr imary,  e x t r a c t i v e  

i q d u s t r i e s  such  a s  mining,  a g r i c u l t u r e  and t imber .  A s  a  

r e s u l t ,  i n  Canada r e s e a r c h  f a c i l i t i e s  developed i n  a g r i c u l -  

t u r e  and mining long  be fo re  they  emerged i n  i n d u s t r y  gener- 
I 

a l l y ,  and i n  such  f i e l d s ,  which involved t h e  uee of b a s i c  

n a t u r a l  r e s o u r c e s ,  government i n e v i t a b l y  took a  l e a d i n g  r o l e  

i n  e s t a b l i s h i n g  R and D .  A second reaspn  f o r  Canada's  

r e l a t i v e l y  underdeveloped i n d u s t r i a l  r e s e a r c h  has been t h e  

dependence of s o  much of Canadian i n d u s t r y  on pa ren t  f i r m s  i n  

t h e  U . K .  and t h e  U.S.A. Because s o  many Canadian c o r p o r a t i ~ r s  /I 
I ,  

d 

a r e  s u b s i d i a r i e s ,  most of t h e  b a s i c ,  i nnova t ing  r e s e a r c h  takes  I 

' 1 1 1  
p l a c e  abroad and u t i l i z e s  t h e  f a c i l i t i e s  of t h e  l a r g e r  govern- 

I / 
i n g  o r g a n i z a t i o n .  T h i s  s i t u a t i o n  has been desc r ibed  a s  one of 

1 ' s c i e n t i f i c  c o l o q i a l i s m l  and i t  4s c l e a r  t h a t  i n d u s t r i a l  

s c i e n c e  under c o n d i t i o n s  of s c i e n t i f i c  co lon ia l i$m w i l l  t end  
I 

t o  be less c r e a t i v e ,  l e s s  autonomous, and more concerned wi th  
11111 

r o u t i n e  a p p l i c a t i o n  of e s t a b l i s h e d  s c i e n t i f i c  knowledge, t h a n  

w i l l  t h e  i n d u s t r i a l  l a b o r a t o r i e s  of t h e  more advanced na t ions .  

There is no r ea son  t o  e x p e c t ,  t h e r e f o r e ,  t h a t  i n d u s t r i a l  

1 E.W.R. S t e a c i e ,  op ,  c i t .  



s c i e n c e  i n  Canada w i l l  be l e s s  p r o f e s s i o n a l i z e d  o r  bureau- 

c r a t i c  t h a n  i n  U.S.A. Howevbr, a s  t h e  l a r g e s t  p ropor t ion  

of Canadian s c i e n t i s t s  is eqployed by government, we must 

examine t h e  s t r u c t u r e  of Canadian government s c i e n c e  be fo re  

w e  can be c e r t a i n  of t h e  v a l i d i t y  of t h i s  e x p e c t q t i o n .  

Government ,science i n  Canada is co-ordina$ed i n  

terms of two d i s t i n c t  p r i n c i p l e s  .' On t h e  one hand, t h e r e  

a r e  many government depar tments  which o rgan ize  t h e i r  own 

r e s e a r c h .  Almost a l l  such r e s e a r c h  is a p p l i e d .  I t  is c i r -  

cumscribed by t h e  requirements  of t h e  depar tments  and i n  some 

c a s e s  t h e  department must admin i s t e r  an  Act of Par l iament  a s  

wel l  a s  c a t e r  f o r  t h e  needs of s p e c i f i c  c l i e n t s ,  e  .g .  fa rmers  

and miners .  Once aga in  w e  need have l i t t l e  doubt t h a t  t h i s  

k ind  of o r g a n i z a t i o n  is s t r u c t u r e d  a long  t h e  p r o f e s s i o n a l -  

b u r e a u c r a t i c  l i n e s  desc r ibed  above and exempl i f ied  i n  t h e  

s t u d y  by Paula  ~ r o w n . ~  I n  c o n t r a s t  t h e r e  is t h e  Nat iona l  

Research Council  which was s e t  up by Act of Par l iament  i n  

1916, but  which is not a government depar tment .  The Nat iona l  

Research Council  is a c o r p o r a t e  body o u t s i d e  t h e  C i v i l  Service.  

I t  has  a governing board of independent ,  non-government s c i e n -  

tists which can e a r n  revenue,  b u i l d  i ts  own b u i l d i n g s ,  and s o  

o n ,  bu t  which r e p o r t s  t o  a Committee of t h e  P r ivy  Council  on 

S c i e n t i f i c  and I n d u s t r i a l  Research.  This  l a t t e r  Committee is 

i t s e l f  composed of Min i s t e r s  whose depar tments  have t o  do w i t h  

r e s e a r c h  o r  s c i e n t i f i c  a f f a i r s .  I n  many ways t h e  Nat iona l  

1 I b i d .  - 
2 See above,  p .  49. 



Research Council  is s i m i l a r  t o  t h e  s y s t e m  of governmental 

adv isory  committees i n  t h e  U : S .  , l  a l though  i t  probably has 

g r e a t e r  autonomy. I n  f a c t ,  t h e  fundamental f e a t u r e  of t h e  

s t r u c t u r e  of t h e  N.R .C .  is t h a t  of an  a t t empt  t o  r e a l i s e  

t h e  va lue  of s c i e n t i f i c  autonomy w i t h i n  t h e  realm of govern- 

ment s c i e n c e .  A s  evidence w e  can quote  p a r t  of an add res s  

made i n  1960 by S t e a c i e ,  t hen  P r e s i d e n t  of t h e  N . R . C . ,  t o  

t h e  Spec i a l  Committee on Research: 

" The fundamental f e a t u r e  of t h e  a d m i n i s t r a t i o n  of t h e  
Research Council  . . .  is t o  make s u r e  t h a t  t h e  admini- 
s t r a t i o n  can never i s s u e  any i n s t r u c t i o n s  t o  s c i e n t i s t s  
i n  connec t ion  w i t h  any t e c h n i c a l  s u b j e c t  whatever ,  
T h i s  is t h e  fundamental p r i n c i p l e  of ou r  a d m i n i s t r a t i o n .  
I t  is t h e  e x a c t  oppos i t e  of t h e  a d m i n i s t r a t i o n  of mogf 
government depar tments ,  where t h e  a d m i n i s t r a t i v e  head 
is i n  cha rge .  I n  f a c t ,  t h e  s c i e n t i f i c  d i v i s i o n s  have 
r e s p o n s i b i l i t i e s  t o  t h e  s e n i o r  d i r e c t o r ,  who is an  
a c t i v e  s c i e n t i s t  . . .  and a l l  d i v i s i o n s  r e p o r t  d i r e c t l y  
t o  me on s c i e n t i f i c  m a t t e r s  whenever t hey  f e e l  l i k e  i t ,  
I t  is up t o  t h e  a d m i n i s t r a t i o n ,  which a l s o  r e p o r t s  t o  
m e ,  t o  make s u r e  t h a t  t h i n g s  can  be worked ou t  w i t h  t h e  
s c i e n t i f i c  d i v i s i o n s ,  s o  t h a t  t h e  a d m i n i s t r a t i o n  a c t  a s  
a  s e r v i c e  t o  t h e  d i v i s i o n s ,  r a t h e r  t han  a  c o n t r o l .  The 
r e s u l t  is a  h igh ly  d e c e n t r a l i z e d  o rgan iza t ion . "  

The N . R . C .  has  t h r e e  major g o a l s :  t o  adv i se  t h e  government on 

m a t t e r s  of s c i e n c e  i n  g e n e r a l ;  t o  encourage ' p u r e t  s c i e n c e ,  

e s p e c i a l l y  i n  t h e  u n i v e r s i t i e s ;  t o  o p e r a t e  l a b o r a t o r i e s  of 

its own. I n  s t r i v i n g  t o  a t t a i n  t h e s e  ends t h e  k ind  of loose-  

k n i t  s t r u c t u r e  desc r ibed  by S t e a c i e  has emerged. A s  w e  have 

sugges ted  above,  i t  is a  compromise between t h e  i d e a l s  of 

s c i e n c e  and t h e  requirements  of l a r g e - s c a l e  a d m i n i s t r a t i o n .  

I n  t h e  absence of an i n t e n s i v e  s tudy  we cannot be c e r t a i n  a s  

1 See above,  p .  58. 



t o  how it opera tes  i n  p r a c t i c e ,  ye t  t h e r e  can be no doubt 

t h a t  o rgan iza t ions  l i k e  t h e  N.R.C. a r e  SomevJhatlpemoved from 

'academic sc ience '  and t h a t  t h e  movement has been i n  t h e  d i -  

r e c t i o n  of professional ism and bureaucra t i za t ion .  

My general  conclusion with r e spec t  t o  t h e  organiza- 

t i o n  of  sc ience  i n  Canadian indus t ry  and government runs a s  

follows: Within both indus t ry  and government, which together  

employ around 85% of Canadian s c i e n t i s t s ,  s c i e n t i f i c  r e sea rch  

has come t o  t ake  place wi th in  an inc reas ing ly  bureaucra t i c  

mi l i eu .  A t  t h e  same time most R and D has technologica l  

impl ica t ions  s o  t h a t  s c i e n t i s t s  have come t o  be p r i q a r i l y  

concerned with applying s p e c i a l i z e d  knowledge f o r  the  b e n e f i t  

of s o c i e t y .  I n  general  then ,  Canadian sc ience  is a s  s o l i d l y  

' p r o f e s s i o n a l '  a s  t h a t  of the  U.  S.A. 

We have seen  t h a t  s c i e n t i s t s  have become increas ing-  

l y  p ro fess iona l i zed  wi th in  i n d u s t r y ,  government and wi th in  

t h e i r  more recent  r o l e  of s c i e n t i f i c  adv i so r .  There can be 

l i t t l e  doubt t h a t  t h e s e  developments have had t h e i r  e f f e c t  

upon sc ience  wi th in  t h e  u n i v e r s i t y .  For example, t h e  indus- 

t r i a l  fe l lowship  involves t h e  young s c i e n t i s t  i n  se rv ice -  

o r i en ted  resea rch  a t  t h e  beginning of h i s  c a r e e r .  S imi la r ly  

t h e  massive predominance of government-sponsored resea rch  i n  

t h e  U.S.A. means t h a t  few u n i v e r s i t y  l a b o r a t o r i e s  coyld sub- 

sist i f  they devoted t h e i r  labours  only t o  t h e o r e t i c a l l y  

problematic a r e a s .  Although t h e  degree t o  which t h e  univer-  

s i t y  s c i e n t i s t  is caught up i n  t h e  r o l e  of an employee has 



sometimes been emphasized, ' there zappears t o  p e r s i s t  suf  f  icier& 

autonomy, abs t ruse  knowledge'and s e r v i c e  o r i e n t a t i o n  t o  ent i t le  

him t o  be included under the  category ' p r o f e s s i o n a l * .  However, 

one important poin t  must be s t r e s s e d ,  namely, t h a t  i t  is no 

longer  p o s s i b l e ,  a t  l e a s t  i n  t h e  U.S.A., and probably i q  

Canada, t o  d i s t i n g u i s h  c l e a r l y  between s c i e n t i s t s  i n  industyy,  

government and u n i v e r s i t y ,  f o r  t h e r e  is a  g r e a t  over lap  of 

personnel .  The s i t u a t i o n  seems t o  be t h a t  s c i e n t i s t s  of 

repute  now tend t o  play a  l a r g e  v a r i e t y  of r o l e s  wi th in  

d i f f e r i n g  spheres ;  f o r  example, one man may undertake teaching 

and resea rch  a t  a  u n i v e r s i t y ,  p a r t i c i p a t e  i n  research  a t  a  

p r i v a t e  i n s t i t u t e  (perhaps an i n s f i t u t e  which t h e  s c i e n t i s t  

himself owns), a c t  a s  an advisor  on s e v e r a l  government com- 

m i t t e e s ,  a s  an o f f i c i a l  wi th in  a  profess ional  a s s o c i a t i o n ,  

s e r v e  on t h e  e d i t o r i a l  committee of a  s p e c i a l i s t  j ou rna l ,  and 

even a s s i s t  i n  t h e  disseminat ion of popularized sc ience  through 

t h e  mass media. One consequence of t h i s  g r e a t  p r o l i f e r a t i o n  

of r o l e s  can be seen  i n  t h e  recent  tendency t o  concent ra te  new 

research  i n s t i t u t e s  i n  t h e  neighbourhood of those  already i n  

e ~ i s t e n c e . ~  T h i s  concent ra t ion  qf s c i e n t i s t s  enables  t h e  

government t o  draw upon t h e i r  combined advice a t  s h o r t  not ice.  

I t  a l s o  f a c i l i t a t e s  t h e  s c i e n t i s t ' s  success fu l  combination of 

h i s  mul t ip le  r o l e s  p lus  t h e  disseminat ion of highly specialized 

1 S.  Marcson: "Decision-Making i n  a  Universi ty  Physics 
Departmentt', American Behavioural S c i e n t i s t  (Dec . , 1962) . 

2 e .g .  t h e  Sheridan Park Scheme ou t s ide  Toronto. 



in format ion  wi th in  t h e  'new i n v i s i b l e  c o l l e g e s f  .' What w e  

f i n d ,  t h e n ,  is a  tendency f o r  ' t h e  s u c c e s s f u l  s c i e n t i s t  t o  

p l ay  an i n c r e a s i n g  d i v e r s i t y  of p r o f e s s i o n a l  r o l e s ,  o r  

perhaps one major p r o f e s s i o n a l  r o l e  w i th  r e s p e c t  t o  a  number 

of d i f f e r e n t  c l i e n t s .  Bowever, t h i s  a p p l i e s  on ly  t o  a  r e l a -  

t i v e l y  smal l  p ropor t ion  of s c i e n t i s t s ,  f o r  t h e  g r e a t  m a j o r i t y  

of s c i e n t i s t s  perform a p p l i e d  r e s e a r c h  f o r  one l a r g e - s c a l e  

bureaucracy.  

To conclude t h i s  s h o r t  examinat ion of s c i e n t i s t s  a s  

p r o f e s s i o n a l s  w e  can u s e f u l l y  r eph rase  our p r o p o s i t i o n s  w i th  

r e s p e c t  t o  t h e  development of modern s c i e n c e .  Modern s c i e n c e  

emerged l a r g e l y  o u t s i d e  t h e  u n i v e r s i t i e s  bu t  s t r e s s i n g  c e r t a i n  

v a l u e s ,  e . g .  o rgan ized  s c e p t i c i s m ,  communality, which were 

academical ly  r e s p e c t a b l e  and which became even more s o  over  

t i m e .  I n  due course  s c i e n c e  became e s t a b l i s h e d  w i t h i n  t h e  

u n i v e r s i t y  and devoted i t s e l f  t o  t h e  ex t ens ion  of o b j e c t i v e ,  

v e r i f i a b J e  knowledge. During t h i s  l a t t e r  development t h e  

v a l u e s  and r o l e  behaviours  s t r e s s e d  a t  t h e  beginning of t h i s  

pape r ,  e . g .  o r i g i n a l i t y ,  u n i v e r s a l i s m ,  became c h a r a c t e r i s t i c  

of s c i e n t i f i c  g roups .  However, s i n c e  t h e  l a t e  1.9th cen tu ry  I 

t h e  c r u c i a l  importance of r e s e a r c h  as a  means t o  theo.w?Licak 

advance has i n c r e a s i n g l y  been undermined a s  scientists h3ve 

dominantly co~zcerned sit h e r  wl."s. -!;he ' appXica t  I r ~ n  ..-::' r?:r:.'.,;.t:3.ng 

kn~~il .ed!.;e or ai.-$11 t'1.113 use CIP erst-ab!.lahet% the13rg ,r..n..:. f:~::.-!!niqc.hee 



i n  t h e  development of new technology.  These chqnges and 

e x t e n s i o n s  of t h e  s c i e n t i s t ' s  r o l e  can t o  some e x t e n t  be 

regarded a s  a  p r o f e s s i o n a l i z a t i o n  of t h e  s c i e n t i s t ,  though 

it must not be f o r g o t t e n  t h a t  t h e  r o l e  of t h e  y w n g e r  o r  

less s u c c e s s f u l  s c i e n t i s t  t e n d s  t o  approyimate t o  t h a t  of 

t h e  employee w i t h i n  a  l a r g e  bureaucracy.  The r o l e  of 

b u r e a u c r a t i c  employee a p p l i e s  not  on ly  t o  t h e  less q u a l i f i e d  

s c i e n t i s t  w i t h i n  i n d u s t r y  and government, but  ex t ends  t o  t h e  

u n i v e r s i t y  where t h e  advent of massive government suppor t  has  

f a c i l i t a t e d  t h e  i n t r o d u c t i o n  of such  l a r g e  s c a l e  r e s e a r c h  

mechanisms a s  t h e  c y c l o t r o n  and,  acco rd ing ly ,  t h e  u t i l i z a t i o n  

of groups of younger p rospec t ive  Ph,D*s a s  r e s e a r c h  t echn i -  

c j a n s  under t h e  c o n t r o l  of more eminent men. However, i n  

gene ra l  we would expect  t h a t  t h e  u n i v e r s i t y  w i l l  r e t a i n  more 

v e s t i g e s  of academic s c i e n c e  when compared wi th  s c i e n c e  i n  

i n d u s t r y  and government. This  p r o b a b i l i t y  has s e v e r a l  impl i -  

c a t i o n s  wi th  r e s p e c t  t o  r ec ru i tmen t  of s c i e n t i s t s ,  t o  which 

w e  now t u r n  more d i r e c t l y .  The f i r s t  i m p l i c a t i o n  is t h a t  a s  

the u n i v e r s i t y  is t h e  primary r e c r u i t i n g  agency f o r  s c i e n t i s t s  1 

t h e  s e l e c t i o n  of s c i e n t i s t s  may stil l  bear  s t r o n g  t r a c e s  of 

academic s c i e n c e  d e s p i t e  t h e  marked p r o f e s s i o n a l i z a t i o n  of 

s c i e n c e .  Secondly,  i t  seems l i k e l y  t h a t  t h e  divergence betwen 
and 

academic/profess iona1 s c i e n c e  w i l l  make i t s e l f  ev iden t  i n  t h e  

processes  whereby s c i e n t i f i c  manpower pas ses  from u n i v e r s i t y  

i n t o  i n d u s t r y  and government. I s h a l l  cons ide r  t h e s e  q u e s t i m s  

more f u l l y  i n  subsequent c h a p t e r s .  

1 97% of t h o s e  employed a s  n a t u r a l  s c i e n t i s t s  i n  Canada a t  
January ,  1962, had a  u n i v e r s i t  de ree. Dept.  of Labour, 
P r o f e s s i o n a l  Manpower Repor t ,  $0. f3.  



Chapter I V :  The Recruitment of S c i e n t i s t s  

1 

S c i e n t i s t s  must n e c e s s a r i l y  have graduated from a 

u n i v e r s i t y  .' A s  a  consequence s e l e c t i o n  i n t o  t h e  s c i e n t i f i c  

sub -cu l tu re  o p e r a t e s  through t h e  e d u c a t i o n a l  system i n  

gene ra l  and t h e  u n i v e r s i t y  r ec ru i tmen t  p rocess  i n  p a r t i c u l a r .  

One a s p e c t  of t h e  educa t iona l  s e l e c t i o n  p roces s  depends ppon 

academic a b i l i t y .  But i n  a d d i t i o n  t o  a b i l i t y  t h e r e  is a  

whole list of s p e c i f i c a l l y  s o c i o l o g i c a l  f a c t o r s  which determine 

who w i l l  become s c i e n t i s t s ,  a t  l e a s t  i n  p a r t  independent ly  of 

academic a b i l i t y .  C la s s  and s t a t u s  d i f f e r e n c e s  have been 

found i n  a l l  i n d u s t r i a l  s o c i e t i e s  t o  s t r u c t u r e  t h e  a v a i l a b i l -  

i t y  of educa t iona l  o p p o r t u n i t i e s  and thereby  t h e  chance of 

becoming a s c i e n t i s t .  R e l a t i o n s  between c l a s s  and educa t ion  

have become i n c r e a s i n g l y  wel l  documented wi th  r e s p e c t  t o  

p re sen t  day Canada. There i~ no need he re  t o  examine t h i s  

a r e a  i n  any d e t a i l .  I t  is s u f f i c i e n t  t o  s t a t e  i n  summary 

f a s h i o n  t h a t  en t r ance  i n t o  p r o f e s s i o n s  i n  g e n e r a l ,  and sc ience  

i n  p a r t i c u l a r ,  w i l l  be i n f luenced  by such f a c t o r s  a s  d i f f e r -  

ences  i n  income, fami ly  s i z e ,  geographica l  r e g i o n ,  r e l i g i o u s  

a f f i l i a t i o n ,  and a t t i t u d e s  towards e d u c a t i o n , 2  s o  a s  to 

favour  t h o s e  wi th  a  middle c l a s s  background. Sex s t a t u s  is 

a l s o  a  c r u c i a l  f a c t o r  wi th  r e s p e c t  t o  an i n d i v i d u a l ' s  l i k e l i -  

hood of t a k i n g  up a s c i e n t i f i c  r o l e ,  a s  a r e  r a c e  and gene ra l  

c u l t u r a l  background. I n  Canada t h e  prime example of t h i s  

1 See no te  p .  66.  

2 J .  P o r t e r :  The V e r t i c a l  Mosaic. 



l a t t e r  f a c t o r  is found i n  t h e  d i f f e r e n t i a l  r e p r e s e n t a t i o n  of 

Engl i sh  and French speaking Canadians i n  theX.higher pro- 

f e s s i o n s  i nc lud ing  s c i e n c e .  

S t u d i e s  i n  America have sugges ted  t h a t  t h e  c h a r a a e r  

of educa t iona l  i n s t i t u t i o n s  can have a  marked e f f e c t  upon t h e  

produc t ion  of s c i e n t i s t s .  However, l a t e r  s t u d i e s  have thrown 

some doubt upon t h i s  ' i n s t i t u t i o n a l  fo rmat ion '  hypo thes i s ,  

i n d i c a t i n g  t h a t  s e l f - s e l e c t i o n  has g r e a t e r  weight .  Goodrich 

and ~ n a * ~ '  s t u d i e d  r e l a t i v e  p r o d u c t i v i t y  of s c i e n t i s t s  by 

U.S. c o l l e g e s  over t h e  pe r iod  1924-1934, u s ing  'American Men 

of Sc ience '  a s  a  source  book. The main f i n d i n g s  of t h i s  

s tudy  were a s  fo l lows :  

Small l i b e r a l  a r t s  c o l l e g e s  were much more 

produc t ive  of s c i e n t i s t s  t han  any o t h e r  type  of 

educa t iona l  i n s t i t u t i o n .  

There was cons ide rab le  r e g i o n a l  v a r i a t i o n  e . g .  t h e  

Middle-West was most p roduc t ive .  

P r o d u c t i v i t y  of g radua te s  e n t e r i n g  o t h e r  p r o f e s s i o n s  

d i d  not fo l low t h e  same p a t t e r n .  

Highest  p r o d u c t i v i t y  was found i n  i n s t i t u t i o n s  of 

moderate r a t h e r  t han  high c o s t .  

A s i m i l a r  s tudy  of Ph.D1s awarded between 1946-1951 produced 

t h e  fo l lowing  main f i n d i n g s :  

1 )  Produet ion of h igh ly  q u a l i f i e d  s c i e n t i s t s  was 
conf ined t o  a smal l  number of educa t iona l  i n s t i t u t i o n s ,  e . g .  
50 i n s t i t u t i o n s  award around 80% of PhD's i n  t h e  U . S . A .  

1 R . H .  Knapp and H.B. Goodrich: Or ig ins  of American S c i e n t i s t .  

2 R . H .  Knapp and J . J .  Greenbaum: The Younger American 
Schola r :  H i s  C o l l e g i a t e  U r i g i n s .  



2) Highest  p r o d u c t i v i t y  was found i n  high c o s t  
i n s t i t u t i o n s .  Ij 

L 

3) U n i v e r s i t i e s  were more produc t ive  t h a n  sma l l  
c o l l e g e s .  

These f i n d i n g s  a r e  appa ren t ly  c o n f l i c t i n g  i n  t h a t  t h e  l a t e r  

s tudy  f i n d s  h igh  c o s t ,  l a r g e ,  Eas t e rn  u n i v e r s i t i e s  t o  be more 

produc t ive  of s c i e n t i s t s  t han  s m a l l ,  Mid-West, l i b e r a l  a r t s  

c o l l e g e s .  Knapp and Greenbaum t r y  t o  e x p l a i n  t h i s  d ivergence  

i n  terms of an expansion a f t e r  t h e  l a s t  war of e d u c a t i o n a l  

demands on t h e  p a r t  of an i n c r e a s i n g l y  a f f l u e n t  s o c i e t y ,  a n  

expansion which favoured t h e  l a r g e  Eas t e rn  u n i v e r s i t i e s .  

Whatever t h e  va lue  of t h i s  e x p l a n a t i o n ,  bo th  s t u d i e s  concur 

i n  s e e i n g  t h e  important  f a c t o r  i n  t h e  produc t ion  of s c i e n t i s t s  

a s  t h e  c h a r a c t e r  of t h e  educa t iona l  i n s t i t u t i o n .  However,' 

~ o l l a n d '  s u g g e s t s  t h a t  t h i s  ' i n s t i t u t i o n a l  fo rmat ion  hypothesis* 

is l a r g e l y  mis taken and t h a t  much more a t t e n t i o n  should  be 

pa id  t o  i n s t i t u t i o n a l  s e l e c t i o n  o r  r a t h e r  s e l f - s e l e c t i o n  on 

t h e  b a s i s  of a b i l i t y  and m o t i v a t i o n .  H e  s e l e c t s  a sample of 

h igh  school  s t u d e n t s  chosen by a  Nat iona l  Merit Scho la r sh ip  

programme i n  1955-56 and compares t h e i r  ' expec ted '  represen-  

t a t i o n  i . e .  on t h e  b a s i s  of numerical ly  p r o p o r t i o n a l  s e l e c t i o n ,  

w i th  t h e i r  a c t u a l  r e p r e s e n t a t i o n  i n  t he  so-cg l led  h igh  

p r o d u c t i v i t y  c o l l e g e s .  Main f i n d i n g s :  

1 )  Ta len ted  groups a t t e n d  ' h i g h  p r o d u c t i v i t y  c o l l e g e s '  
i n  f r e q u e n c i e s  which a r e  t h r e e  t o  f i f t e e n  t i m e s  t h e  expected 
f r e q u e n c i e s  . 

2) S tuden t s  a t t e n d i n g  such  c o l l e g e s  t e n d  t o  have . . .  

1 John L. Holland: 'Undergraduate O r i g i n s  of American 
S c i e n t i s t s '  i n  Sociology of Sc i ence ,  e d s .  Barber & Hirsch .  



f a t h e r s  engaged i n  occupa t ions  which may gene ra t e  an i n t e r e s t  
i n  s c i e n c e  i . e .  phys i ca l  a c t i v i t y ,  s c i e n t i f i c  o r  s o c i a l  
s e r v i c e  r a t h e r  t h a n  s a l e s ,  pe r suas ive  s u p e r v i s o r y ,  e t c .  

3) Studen t s  choosing high p r o d u c t i v i t y  i n s t i t u t i o n s  
nd t o  e x p l a i n  t h e i r  cho ices  i n  terms ~ f  r e s e a r c h  opportun- 
ies and t h e  i n t e l l e c t u a l  r e p u t a t i o n  of t h e  c o l l e g e s .  

There a r e  two main drawbacks t o  t h i s  r e s e a r c h  f o r  t h e  

purposes of t h i s  s t u d y .  F i r s t l y ,  whereas thege  s t u d i e s  a r e  

of U.S. s o c i e t y ,  I am concerned w i t h  Canada and i t  cannot 

v a l i d l y  be assumed a s  i t  s o  o f t e n  is i n  p r a c t i c e ,  t h a t  what 

ho lds  t r u e  of t h e  U.S. a p p l i e s  e q u a l l y  t o  Canada. Fu r the r -  

more, we have only t o  cons ide r  t h e  smal l  number of i n s t i t y -  

t i o n s  i n  Canada which can con fe r  h igher  degrees  - no more than  

a  dozen o r  s o  - compared wi th  t h e  United S t a t e s  where t h e r e  

a r e  over  130 t o  s e e  t h e  d i f f i c u l t i e s  f a c i n g  any s tudy  i n  

Canada a long  t h e  l i n e s  i n i t i a t e d  by Knapp and Greenbaum. 

Thus, any s tudy  of t h e  Canadian system of h ighe r  educa t ion  

w i l l  h a rd ly  be a b l e  t o  compare r eg ions  without ~ o m p a r i n g  i n -  

d i v i d u a l  i n s t i t u t i o n s  r a t h e r  t han  groups of i n s t i t u t i o n s .  To 

d i s t i n g u i s h  r e g i o n a l  f a c t o r s  from t h e  ideosyhc rac i e s  of par-  

t i c u l a r  c o l l e g e s  would, t h e r e f o r e ,  be f a r  from e a s y .  The 

second d e f e c t  mentioned above r e f e r s  s p e c i f i c a l l y  t o  Holland's  

s tudy  v i z .  t h a t  t h e  e x p l a n a t i o n  of why persons  whose f a t h e r s  

had p o s i t i o n s  i n  manual o r  s o c i a l  s e r v i c e  occupa t ions ,  e t c . ,  

should choose t o  become s c i e n t i s t s  is obscure .  I n v e s t i g a t i o m  

of t h i s  a spec t  of s c i e n t i f i c  s e l e c t i o n  need not  only  t o  probe 

more deeply i n t o  mo t iva t iona l  f a c t o r s  but  a l s o  t o  have a  c l e a r  

c o n c e p t u a l i z a t i o n  of occupa t iona l  cho ice  i n  g e n e r a l .  

A s  s t a t e d  above,  I have chosen t o  s tudy  t h e  po in t  of 



e n t r y  i n t o  t h e  s c i e n t i f . : ~  community o r  i n  o t h e r  words 
I 

s t u d e n t s 1  choice  of s c i s n c e  a s  opposed t o  o t h e r  f a c u l t i e s  

when e n t e r i n g  u n i v e r s i l  y .  Commitment a t  t h i s  j unc tu re  t o  a  

given f a c u l t y  is not normally regarded a s  f i n a l  e i t h e r  by 

t h e  s t u d e n t  o r  by  t h e  u n i v e r s i t y  a u t h o r i t i e s .  On t h e  o t h e r  

hand, c~mmitment t o  t h e  gene ra l  f i e l d  of s c i e n c e  t ends  t o  be 

more permanent t han  with  r e s p e c t  t o  many o t h e r  f i e l d s  of 

s t u d y .  ' Furthermore,  a r e c e n t  survey  of eng inee r ing  and 

s c i e n c e  g radua te s  i n  canada2 found t h a t  t h e  overwhelming 

m a j o r i t y  in tended  working w i t h i n  t h e  occupa t iona l  s p h e r e  of 

' s c i e n c e  and eng inee r ing1  ; t h e  only  p a r t i a l  excep t ion  t o  t h i s  

p a t t e r n  being t h e  e n g i n e e r s  who, a s  i n  t h e  U.S., were a l s o  

i n t e r e s t e d  i n  becoming a d m i n i s t r a t o r s .  The r a t h e r  obvious 

p o i n t  be ing  laboured  he re  is t h a t  cho ice  of f a c u l t y  a t  t h e  

moment of e n t r y  t o  u n i v e r s i t y  is a l s o ,  i n  l a r g e  measure and 

e s p e c i a l l y  f o r  s c i e n t i s t s ,  l awyers ,  p h y s i c i a n s ,  and o t h e r  

p r o f e s s i o n a l s ,  a  cho ice  of a  gene ra l  occupa t iona l  s p h e r e .  

Consequent ly ,  i n  s t u d y i n g  t h e  p roces s  of s e l e c t i o n  i n t o  

s c i e n c e ,  I s h a l l  u se  a conceptua l  scheme u s u a l l y  a s s o c i a t e d  

wi th  t h e  problem of occupa t iona l  cho ice .  

I have a l r e a d y  i n d i c a t e d  c e r t a i n  f a c t o r s  which can 

be s een  a s  c h a n n e l l i n g  occupa t iona l  c h o i c e ,  e . g .  academic 

a b i l i t y ,  e d u c a t i o n ,  c l a s s  background, t ype  of e d u c a t i o n a l  

i n s t i t u t i o n ,  r a c e ,  r e l i g i o n ,  s e x ,  c u l t u r a l  o r i g i n s ,  e t c .  

1 M .  Rosenberg: Occupations and Values.  

2 Department of Labour: A f t e r  Graduation:  P l a n s  of F i n a l  
ye& S tuden t s  i n  Engineer ing  and Sc i ence ,  1958 - 1 9 6 3 ,  



A s  a  r e s u l t  of t h e  i n t e r p l a y  of f a c t o r s  such a s  t h e s e , o n l y  

c e r t a i n  i n d i v i d u a l s  w i l l  ent 'er  u n i v e r s i t y .  A t  t h e  po in t  of 

e n t r y  t o  u n i v e r s i t y ,  some k ind  of choice  o r  commitment is 

made which w i l l  de te rmine ,  i n  a  m a j o r i t y  of c a s e s ,  t h e  

even tua l  f i e l d  of occupa t iona l  endeavour.  I n  a d d i t i o n ,  t h e r e  

is evidence t o  sugges t  t h a t  s s e l f - s e l e c t i o n '  i n t o  p a r t i c u l a r  

educa t iona l  i n s t i t u t i o n s  may be more important  t h a n  t h e  pro- 

c e s s  of i n s t i t u t i o n a l  fo rma t ion ,  a t  l e a s t  i n  t h e  produc t ion  

of eminent s c i e n t i s t s .  The problem i n  t h i s  chap te r  is t o  

o u t l i n e  t h o s e  f a c t o r s  which w i l l  de termine occupa t iona l  choice 

and sphere  of s tudy  a s  t h e  i n d i v i d u a l  e n t e r s  upon h i s  

u n i v e r s i t y  c a r e e r .  

I n  t h e i r  so -ca l l ed  ' g e n e r a l  t heo ry  of occupa t iona l  

c h o i c e T ,  ~ i n z b e r ~ '  and h i s  a s s o c i a t e s  have put  forward t h e  

fo l lowing  main p r o p o s i t i o n s :  

1 )  Occupat ional  cho ice  is a  developmental p roces s .  I t  

is not a s i n g l e  d e c i s i o n  but  a  s e r i e s  of d e c i s i o n s  

made over a  pe r iod  of y e a r s .  

2) Each d e c i s i o n  is r e l a t e d  t o  o n e ' s  exper ience  up t o  

t h a t  p o i n t ,  and i n  t u r n  i n f l u e n c e s  f u t u r e  d e c i s i o n s .  

3) The process  is l a r g e l y  i r r e v e r s i b l e .  Basic educat ion 

and o t h e r  exposures  can only be exper ienced once.  

4) The process  ends w i th  a  compromise, a  ba lanc ing  of a  

s e r i e s  of s u b j e c t i v e  e lements  w i th  t h e  o p p o r t u n i t i e s  

1 E.  Ginzberg e t  a l :  Occupat ional  Choice .  



49 . . .  
On the  whole 

and l i m i t a t i o n s  of r e a l i t y .  

, these  p r o p o s i t ' i o n  a rc  s t r a i g h t f o r w a r d  and 

unexcept ionable ,  However, t h e  a c t u a l  p rocess  of occupa t iona l  

cho ice  t ends  t o  be expla ined  i n  very s imple  terms a s  t h e  reqult  

of a  p e r s o n ' s  d e c i s i o n  i n  favour  of a n  occupa t ion ,  t h i s  

d e c i s i o n  being determined by va lues  o r  p e r s o n a l i t y  needs.  

~ e c k e r '  has po in ted  ou t  t h a t  t h i s  1 ~ 0 d e l  cannot e x p l a i n  two 

documented f a c t s :  t he  f a c t  t h a t  occupa t iona l  cho ices  a r e  

not  s t a b l e  and t h e  f a c t  t h a t  many occupa t ions  a r e  no t  s o  much 

chosen a s  accep ted .  ~ o s e n b e r g ~  has shown t h a t  occupa t iona l  

cho ices  do vary cons iderab ly  over  t ime and Becker and Carper 
3 

have demonstrated t h a t  most of t h e i r  sample of p h y s i o l o g i s t s  

had e n t e r e d  t h e  f i e l d  more o r  l e s s  by a c c i d e n t .  Becker sug- 

g e s t s  t h e r e f o r e  t h a t  t h e  process  whereby an i n d i v i d u a l  

commits himself  t o  an occupa t iona l  i d e n t i t y  is more important  

t h a n  t h a t  of occupa t iona l  cho ice  and can more e a s i l y  acqount 

f o r  t h e  two ~ r o b l e m a t i c  i tems mentioned above. Without d i s -  

pu t ing  t h e  importance of 'commitment' i t  seems t o  me t h a t  

some concept ion of ' occupa t iona l  cho ice '  remains necessary .  

For example, many of Becker and C a r p e r ' s  p h y s i o l o g i s t s  chose 

t h a t  sphere  a s  being more c l o s e l y  r e l a t e d  t o  medicine and 

t h e r e f o r e  a s  being a  s u i t a b l e  temporary p u r s u i t  whi le  awaiting 

o p p o r t u n i t i e s  w i t h i n  medicine .  C l e a r l y  w e  cannot e x p l a i n  t h e  

1 Howard S o  Becker: 'An Ana ly t i ca l  Model f o r  S t u d i e s  of t h e  
Recruitment of S c i e n t i f i c  Manpower l i n  S c i e n t i f i c  Manpower, 
1958. 

2 op .  c i t .  

3 James W .  Carper and Howard S .  Becker: 'Adjustments t o  Con- 
f l i c t i n g  Expec ta t ions  i n  t h e  Development of I d e n t i f i c a t i o n  
wi th  an  Occupation'  i n  S o c i a l  Forces  36 (19579. 



choice  of physiology simply i n  terms of p e r s o n a l i t y  o r  

v a l u e s ,  but i f  we make ou r  concept ions  r a t h e r  more s o p h i s t i -  

c a t e d  w e  can p l a u s i b l y  avoid t h e  d i f f i c u l t i e s  put  forward by 

Becker . 

Let  u s  assume t h a t  occupa t iona l  cho ice  is determined 

by t h e  fo l lowing  f a c t o r s :  

1) Occupat ional  va lues  

2) Image of occupa t ion  

3) P e r s o n a l i t y  needs 

4) Image of s e l f  

5) S e l e c t i v e  o r i e n t a t  i on  of occupa t ion ,  educa t iona l  
i n s t i t u t i o n  

6 )  C~mmitment and inves tment .  

The e a r l i e r  scheme of occupa t iona l  cho ice  cannot 

account f o r  i n s t a b i l i t y  of cho ice  because va lues  gnd person- 

a l i t y  needs must be regarded a s  v i r t u a l  c o n s t a n t s .  B v t  t h e r e  

is  no reason  a t  a l l  why images of s e l f  and of proposed occupa- 

t i o n  should  not  change,  e s p e c i a l l y  du r ing  the pe r iod  a f  under- 

g radua te  s t u d y .  Secondly,  t h e r e  is t h e  ' f o r t u i t o u s '  n a t u r e  of 

c e r t a i n  c h o i c e s .  But i f  we r e t u r n  t o  Becker ' s  p h y s i o l o g i s t s  

i t  would appear  t h a t  the .new scheme can cover  t h e i r  s i t u a t i o n .  

Most of t h e  p h y s i o l o g i s t s  a r e  would-be phys ic ians :  occupational 

image, occupa t iona l  v a l u e s ,  image of s e l f .  They a r e ,  however, 

unable  t o  q u a l i f y  t o  be medical  s t u d e n t s :  s e l e c t i v e  o r i e n t a -  

t i o n  of occupa t ion ,  image of s e l f .  T h e i r  cho ice  t h e r e f o r e  

c e n t e r s  on t h e  n e a r e s t  a v a i l a b l e  a l t e r n a t i v e :  occupa t iona l  

v a l u e s ,  image of occupa t ion ,  s e l e c t i v e  o r i e n t a t i o n  of occupa- 

t i o n .  A s  t h e  pe r iod  of t ime involved i n  s p e c i a l i z e d  s t u d y  of 

physiology l e n g t h e n s ,  s o  pe r sona l  investment i n c r e a s e s  i n  t he  



s k i l l s  of t h i s  d i s c i p l i n e ,  i n  commitment t o  i ts  v a l u e s ,  and 

i n  r e c o g n i t i o n  and i n t e r n a l i z a t i o n  of t h e  d e f i n i t i o n s  of 

' s e l f '  o f f e r e d  by o t h e r s .  I t  w i l l  be n o t i c e d  t h a t  t h i s  

approach is s i m i l a r  t o  t h a t  of Rosenberg i n  Occupations and 

Values.  The major p o i n t s  of d i f f e r e n c e  a r e :  

1 )  S t r e s s  on 'image of occupa t ion '  which Rosenberg 
does l i t t l e  more than  mention.  

2) I n t r o d u c t i o n  of a new ca tegory  v i z .  image of s e l f .  

3) I n t r o d u c t i o n  of an a d d i t i o n a l  s p e c i f i c a l l y  soc io -  
l o g i c a l  f a c t o r ,  v i z . ,  s e l e c t i v e  o r i e n t a t i o n  of 
s o c i a l  o r g a n i z a t i o n s .  

4) I n c l u s i o n  of Becker ' s concept i o n s  of commitment 
and inves tment .  

A t  t h i s  p o i n t ,  i t  is worth examining Rogenberg's s tudy  i n  

some d e t a i l  f o r  t h e  l i g h t  i t  can throw on our problem. 

Rosenberg s t a r t s  wi th  t h e  assumption t h a t  va lues  

a r e  important  de te rminants  of okcupa t iona l  cho ice  and t h r e e  

main value-complexes emerge out  of h i s  empi r i ca l  s t u d i e s :  

a)  People-or iented va lue  complex: Persons w i t h  such 

va lues  t end  t o  s e l e c t  occupa t ions  because they provide an  

' oppor tun i ty  t o  work wi th  people r a t h e r  t h a n  t h i n g s ' ,  o r  ' t h e  

chance of being h e l p f u l  t o  o t h e r s ' .  Work is eva lua t ed  by such 

people p r i m a r i l y  a s  a  source  of i n t e r p e r s o n a l  r e l a t i o n s .  

Rosenberg found t h a t  t hose  respondents  ( s t u d e n t s )  choosing 

n a t u r a l  s c i e n c e  a s  an occupa t ion  were the group l e a s t  l i k e l y  

t o  e v a l u a t e  occupa t ions  h igh ly  on t h i s  b a s i s .  This  f i n d i n g  

is suppor ted  by t h a t  of Anne Roe1 who s u g g e s t s  on t h e  b a s i s  

P Anne Roe: The Making of a  S c i e n t i s t .  



of psychoana ly t ic  s tudy  of eminent s c i e n t i s t s ,  t h a t  phys ica l  
I 

s c i e n t i s t s  t end  t o  be ' i s o l a t e d  i n d i v i d u a l s ' .  Roe's  s t u d y ,  

i f  t aken  a l o n e ,  s u f f e r s  from t h e  methodological  d e f e c t  of 

being r e t r o s p e c t i v e .  On t h e  o t h e r  hand, t h e  f i n d i n g s  of 

Rosenberg and Roe t o g e t h e r  sugges t  t h a t  t h o s e  people e n t e r i n g  

s c i e n c e  a r e  not  l i k e l y  t o  be o r i e n t e d  towards o t h e r  people 

f o r  t h e i r  major s a t i s f a c t i o n s .  

b) E x t r i n i s i c  reward-or iented va lue  complex: I n d i v i d u a l s  

wi th  va lues  of t h i s  t ype  a r e  concerned more wi th  rewards 

e x t e r n a l  t o  t h e  occupa t ions  they  choose.  They i n d i c a t e  t h a t  

t h e i r  reasons  f o r  s e l e c t i n g  one occupat ion i n  p re fe rence  t o  

o t h e r s  l i e s  i n  t he  perceived l i k e l i h o o d  of high income o r  

s o c i a l  p r e s t i g e .  Rosenberg found t h a t  p o t e n t i a l  s c i e n t i s t s  

were not i n c l i n e d  t o  base  t h e i r  cho ice  of occupa t ions  on such 

f a c t o r s :  only  t hose  e n t e r i n g  t e a c h i n g  and s o c i a l  work l a i d  

l e s s  emphasis upon e x t r i n s i c  rewards .  

c) Se l f  -express ion o r i e n t e d  va lue  complex : Respondents 

w i t h  va lues  of t h i s  k ind  choose occupa t ions  t h a t  f a c i l i t a t e  

s e l f - e x p r e s s i o n  and c r e a t i v i t y ,  t h a t  a l low them t o  be ' c r ea t ive  

and o r i g i n a l ' .  Na tura l  s c i e n c e  was ranked f o u r t h  i n  t h i s  value 

complex, being preceded by a r c h i t e c t u r e ,  journa l i sm,  and a r t .  

Th is  sugges t s  t h a t  n a t u r a l  s c i e n t i s t s  a r e  i nne r -d i r ec t ed  ra ther  

t han  o u t e r - d i r e c t e d .  Support is provided by Roe 's  work and 

by t h e  f a c t  t h a t  t h e r e  appears  t o  be a  c e r t a i n  harmony 

between t h e  p u t a t i v e  va lues  of p o t e n t i a l  s c i e n t i s t s  and those  

of e s t a b l i s h e d  s c i e n t i f i c  g roups ,  e . g .  i nd iv idua l i sm,  o r i g i n -  

a l i t y .  One aim of t h i s  p re sen t  s tudy  w i l l  be t o  examine 



r a t h e r  more i n t e n s i v e l y  the va lues  of p o t e n t i a l  s c i e n t i s t s  

a s  compared w i t h .  t h o s e  of nor l - sc ien t i s t s  and t h e  degree  of 

h.armsny demonstra.ted w:ith t h e  presumed va lues  of u n i v e r s i t y  

s c i e n t i s t s .  

A f t e r  examining va lues  and t h e i r  p l ace  i n  d e t e r -  

mining occupa t iona l  c h o i c e ,  Rosenberg t u r n s  t o  p e r s o n a l i t y  

f a c t o r s  and p a r t i c u l a r l y  t h a t  of s e l f - o t h e r  a t t i t u d e s ,  i . c .  

t h e  a t t i t u d e s  which i n f l u e n c e  an i n d i v i d u a l ' s  u sua l  way of 

r e l a t i n g  t o  o t h e r  people .  Rosenberg makes use  of a  f a i r l y  

s t a n d a r d  typology of such a t t i t u d e s ,  and accompanying person- 

a l f i p  t y p e s ,  v i z . ,  

a )  compl ian t ,  i . e  , concerned wi th  s o c i a l  app rova l ,  
suppur t ; 

b) a g g r e s s i v e ,  i . e .  concerned wi th  mas te ry ,  c o n t r o l ;  

c)  de tached ,  i . e .  concerned w i t h  ma in t a in ing  s o c i a l  
d i s t a n c e ,  

A s  we would e x p e c t ,  t h e  compliant  p e r s o n a l i t y  

t ype  t e n d s  t o  be occupa t iona l ly  o r i e n t e d  toward s o c i a l  r e -  

l a t i o n s ,  t h e  agg res s ive  p e r s o n a l i t y  towards e x t r i n s i c  rewards,  

and t h e  detached t y p e  k ~ w a r d  freedom from s u p e r v i s i o n  and t h e  

opportunaty t o  be c r e a t i v e  and original. Consequently,  we 

can hvpohhesfse t h a t  t h e  s c i e n t i s t  w i l l  not  only  endorse  t h e  

oc.c,upd.lt~e>nal valGes of freedom and o r i g i n a l i t y  but  t h a t  he 

w i l l  a l s o  be ' d e t ached '  i n  h i s  r e l a t i o n s  w i th  o t h e r  p e s p l ~ ,  

ftow:a.tberg sugges  LS thdx t rbc most s a t  isf y i  ng I n t e r p r e t a t i o n  o f  

these i n t e r - r e l a t i o n s h i p s  i s  i n  terms of va lues  being a n  

exp re s s ion  ol  perssnallty, With r e s p e c t  t o  s c i e n t i s t s ,  i t  i s  

plausible t o  conceive of them a s  developing du r ing  the course  



of t h e i r  l i f e  h i s t o r y  a  mode of r e l a t i n g  t o  o t h e r  people which 

is de tached ,  i . e .  which main ta ins  s o c i a l  d i s t a n c e .  Such 

persons  a r e  c e r t a i n l y  l i k e l y  t o  develop occupa t iona l  i d e a l s  

which s t r e s s  t h e  need f o r  i n d i v i d u a l i t y ,  o r i g i n a l i t y ,  freedom 

from s u p e r v i s i o n ,  concern wi th  t h i n g s  r a t h e r  than  people ,  

indifference t o  wider s o c i a l  i s s u e s ,  and s o  on.  

Although Rosenberg ts  s tudy  was not p r imar i ly  

concerned wi th  s c i e n t i s t s  i t  has  enabled u s  t o  fo rmula te  two 

p l a u s i b l e  hypothesese w i t h  r e s p e c t  t o  occupa t iona l  s e l e c t i o n  

by p o t e n t i a l  s c i e n t i s t s :  

1. Those choosing s c i e n c e  w i l l  t end  t o  have occupat ion-  

a l  va lues  which emphasize s e l f - e x p r e s s i o n ,  o r i g i n a l i t y  and 

perhaps o t h e r  va lues  found t o  be important  w i t h i n  s c i e n t i f i c  

groups . 
2 .  Those choosing s c i e n c e  w i l l  t end  t o  have detached 

' s e l f  - o t h e r v  a t t i t u d e s .  

However, t h i s  s t u d y  does not i n d i c a t e  j u s t  which ' s c i e n t i f i c '  

va lues  a r e  most important  f o r  p o t e n t i a l  s c i e n t i s t s .  Nor does  

it c l a r i f y  t h e  s o c i a l  image of t h e  s c i e n t i s i ,  p a r t i c u l a r l y  

wi th  r e s p e c t  t o  i ts  d i f f e r e n t  pe rcep t ions  by s c i e n t i s t s  and 

n o n - s c i e n t i s t s  . I n  a d d i t i o n ,  c e r t a i n  r e s e r v a t i o n s  a r e  

brought t o  mind by a r ecen t  unpubl ished s tudy  of occupa t iona l  

cho ice  in Canada by Robson of U,B.C. Robson, s t a r t i n g  wi th  

t h e  assumption t h a t  v a l u e s  were an  important  determinant  of 

occupa t iona l  c h o i c e ,  d iv ided  t h e s e  va lues  i n t o  two c l a s s e s :  

a) goal -or ien ted  

b) i n s t r u m e n t a l .  



This d i b t ~ i ~ c t i o f t !  1s c . I e a l y  e l o b ~ P y  akin t o  ~ h d z  used by 

Roserrberg . Y e i ,  ILobsc~n~ did rlot i s a d  t t m ~  per 'suns s e l e c t i n g  

d i f  feresih u , ~ ~ _ o g ~ L  ic!r.. w t : ~  I r ' y  l n g  t o  &T, t a r n  vapryinrg v a l u e s .  

H i s  conc lus ion  was t h a t  thoso choosing the academic p ro fe s s ion  

( t h e  t o p i c  of 1 1 i s  major concern)  arid o t h e r s  d i d  not  d i f f e r  

wi th  r e s p e c t  t o  the i r  uccupa t iona l  v a l u e s .  I f  t h e  i m p l i c a t i m  

t h a t  most people a r e  a t t empt ing  t o  s a t i s f y  t h e  same va lues  

ho lds  g e n e r a l l y ,  t hen  v a r i a t i o n s  i n  image s f  s e l f  and occupa- 

t i o n a l  images become t h a t  much mere impor t an t .  

A5 t h i s  p o i n t  t h e n  we m e d  t o  eons lde r  e x ~ s t i n g  

s t u d i e s  of t h e  s o c i a l  image of t h e  s c i e n t i s t  and t h e i r  r e l e -  

vance fox- cxm p r o b ~ & n ,  I n  t h e  mid-.3950fs, Metsraux and Mead 1 

s t u d i e d  xhe image of s c i e n t i s t s  he ld  by high-school c h i l d r e n  

by means s f  q u a l i t a t i v e  i n t e r p r e t a t i o n  oP e s s a y s  w r i t t e n  i n  

answer t o  open-ended q u e s t i o n s .  e , g .  ' I f  I were g o i n g  t o  be 

a scientist, 1 would not  l i k e  t o  be t h e  k ind  of s a k t s l l i s t  

who . . . . The i n v e s t i g a t o r s  sugges ted  that t h e  image  was 

composed of b o t h  a n e g a t i v e  and positive aspec t :  

1. P o s i t i v e  a s p e c t  of image of s c i e n t i s t  

a )  h i g h l y  i i ~ l t e l l i  g e n t  

b) h i g h l y  t r a i n e d  

devoted to  h i s  work 

dl  devoted t o  knowledge 



1 a)  t o o  i n t e l l e c t u a l  

b) work is u n i n t e r e s t i n g ,  d u l l  

c) work c o n d i t i o n s  poor and income inadequate  

d) no i n t e r e s t  i n  family  o r  s o c i a l  a spec t  of l i f e  

e )  i r r e l i g i o u s  

f )  s u b j e c t  t o  c o n t r o l  by government and i n d u e t r i a l  
bu reauc rac i e s .  

Th i s  s tudy  r e v e a l s  s e v e r a l  i n t e r e s t i n g  and in format ive  f a c t s  

w i th  r e s p e c t  t o  t h e  s c i e n t i f i c  image. F i r s t l y ,  t h e r e  appears  

t o  be a  g e n e r a l l y  f avourab le  s t e r e o t y p e  which is expected i n  

most s o c i a l  s i t u a t i o n s ,  v i z .  of t h e  s c i e n t i s t  a s  a  b r i l l i a n t  

i n d i v i d u a l  devoted t o  t h e  ex t ens ion  of knowledge and t h e  

b e n e f i t  of man. This  was t h e  response most f r e q u e n t l y  g iven  

i n  completion of t h e  fo l lowing  s t a t emen t :  

'When I t h i n k  of a  s c i e n t i s t ,  I t h i n k  of . . . '  
However, when respondents  were r e f e r r e d  by t h e  form of t h e  

s ta tement  t o  t h e  p o s s i b i l i t y  of e i t h e r  becoming o r  marrying a  

s c i e n t i s t ,  t h e  nega t ive  image was much more pronounced. Thus 

i t  is reasonable  t o  conclude t h a t  t h e  image of t h e  s c i e n t i s t  

is opposed t o  c e r t a i n  major va lues  which a r e  impor t an t ,  a t  

l e a s t  i n  U.S. s o c i e t y ,  i n  t h e  sphere  of occupa t iona l  c h o i c e .  

These va lues  a r e  l i k e l y  t o  be h igh  income, s o c i a l  r e l a t i o n s h i p s  

and those  persona l  r e l a t i o n s h i p s  a s s o c i a t e d  wi th  t h e  f a m i l y .  

S c i e n t i s t s  t end  t o  be perce ived  unfavourably wi th  r e s p e c t  t o  

t h e s e  va lues  and consequent ly  s c i e n t i s t s  a r e  l i k e l y  t o  be 

I r e c r u i t e d  more from those  who do no t  s h a r e  t h e s e  s o c i e t a l  ' 



A s tudy  by Beardslee  and O'DowdL t ends  t o  suppor t  

t h e  f i n d i n g s  above wi th  r e s i e c t  t o  American c o l l e g e  s t u d e n t s .  

On t h e  b a s i s  of i n t e n s i v e  i n t e r v i e w s  wi th  c o l l e g e  s t u d e n t s ,  

t h e  r e s e a r c h e r s  developed a q u e s t i o n n a i r e  by means of which 

15  occupa t ions ,  i nc lud ing  t h a t  of s c i e n t i s t ,  could be com- 

pared i n  terms of a  l a r g e  number of v a r i a b l e s .  I n  summary, 

t h e  f i n d i n g s  were a s  fo l lows  f o r  t h e  s c i e n t i s t :  

1 )  h igh ly  i n t e l l i g e n t  
2) i n d i v i d u a l i s t i c  
3) s o c i a l l y  withdrawn 
4) r e l a t i v e l y  unhappy home l i f e  
5) r a d i c a l  s o c i a l  out look 
6) u n s t a b l e  
7) moderately wel l  o f f  
8) devoted t o  h i s  work. 

Th i s  image is s i m i l a r  t o  t h a t  found by Mead and Metraux.  it 

was a l s o  found e q u a l l y  p reva l en t  among j u n i o r s ,  s e n i o r s  and 

f a c u l t y  members. Comparison between freshmen who in tended  t o  

become s c i e n t i s t s  wi th  t hose  who planned t o  t a k e  up some other  

p r o f e s s i o n  sugges ted  t h a t  t h e  former ,  a l though accep t ing  t h e  

gene ra l  con tours  of t h e  s c i e n t i s t ' s  image, tended t o  modify 

t h e  more unfavourable  e lements ,  e . g .  i n d i f f e r e n c e  t o  s o c i a l  

r e l a t i o n s .  

The f i r s t  and most obvious f a c t  which has emerged 

i n  t h i s  chap te r  is t h a t  r e l e v a n t  r e s e a r c h  is s c a r c e  and can 

o f f e r  u s  few even t e n t a t i v e  conc lus ions .  However, we can be 

f a i r l y  c e r t a i n  t h a t  occupa t iona l  c h o i c e ,  whether i t  be of 

s c i e n c e  o r  of any o t h e r  occupa t iona l  s p h e r e ,  is not a  u n i t  

a c t  but  should ra t i r t -Y be corlceived a s  a  developmental p rocess  

which beg ins  i n  childhood and which ends only  w i t h  a l a s t i n g  

.I David @ .  Beardslee  & Donald D .  O'Dowd: 'The Col lege-  S tu-  
dent  Image of t h e  S c i e n t i s t '  i n  Sociology of s c i e n c e ,  e d s ,  
Barber & Hir sch .  



examined i n  t h i s  s t u d y  w i l l  be r e l i g i o u s  a f f i l i a t i o n ,  s o c i a l  

1 B . B .  BLishen: 'The C o n s t r u c t i o n  and Use of a n  Occupa t iona l  
C l a s s  S c a l e '  i n  Canadian S o c i e t y ,  e d s .  B l i s h e n  e t  a 1  . -- 

commitment t o  a secure employment. I n  t h e  next  two s e c t i o n s  
L 

of t h i s  s t u d y ,  I w i l l  o f f e r  t h e  f i n d i n g s  irom a n  e m p i r i c a l  

i n v e s t i g a t i o n  of one p a r t  of t h i s  p r o c e s s ,  namely, t h a t  of 

e n t r y  i n t o  u n i v e r s i t y .  But b e f o r e  w e  move o n t o  t h i s ,  we c a n  

u s e f u l l y  summarize what we have l e a r n e d  s o  f a r  a b o u t  t h e  

r e c r u i t m e n t  of s c i e n t i s t s  and i n d i c a t e  t h e  a r e a s  o f  major  

concern  i n  t h i s  s t u d y .  We know f i r s t  o f  a l l  t h a t  s c i e n t i s t s  

a r e  p a r t  of a  s e l e c t  few who r e c e i v e  u n i v e r s i t y  e d u c a t i o n ,  

and t h a t  t h i s  m i n o r i t y  t e n d s  t o  be r e c r u i t e d  d i s p r o p o r t i o n -  

a t e l y  from middle  c l a s s  backgrounds .  We would e x p e c t  t h e r e -  

f o r e  t h a t  u n l e s s  o t h e r  c o n t r a r y  f a c t o r s  a r e  a t  work, r e l a -  

t i v e l y  more s c i e n t i s t s  w i l l  o r i g i n a t e  i n  middle  c l a s s  f a m i l i e s .  

Fur the rmore  s i n c e ,  a s  we have s e e n ,  c u l t u r a l  v a l u e s  a p p e a r  t o  

form a n  i m p o r t a n t  c o n s t i t u e n t  i n  t h e  p r o c e s s  of o c c u p a t i o n a l  

c h o i c e ,  we can  assume t h a t  a n y t h i n g  which a f f e c t s  s u c h  v a l u e s  

may have a n  a f f e c t  upon r e c r u i t m e n t  i n t o  s c i e n c e .  I n  Canada,  

t h e  two major  f a c t o r s  i n  t h i s  c o n t e x t  a r e  r e l i g i o u s  a f f i l i a -  

t i o n  and e t h n i c  o r i g i n .  I t  is  common knowledge t h a t  p e r s o n s  

from a n  Eng l i sh - speak ing  background a r e  h i g h l y  l i k e l y  t o  

a t t a i n  h i g h  s t a t u s  o c c u p a t i o n s  i n  ~ a n a d a . '  However, t h e  i m -  

p o r t a n c e  of t h i s  f a c t o r  v a r i e s  r e g i o n a l l y .  I n  B r i t i s h  Colum- 

b i a ,  i t  is n o t  of pr imary  s i g n i f i c a n c e ,  and w i l l  n o t  t h e r e f o r e  

be i n c l u d e d  I n  t h e  s t u d y  u n d e r t a k e n  a t  Simon P r a s e r  U n i v e r s i t y  

where no new knowledge c o u l d  be g l e a n e d  even Although i ts  

s i g n i f  i c a n c e  i n  o the r  p a r t s  of Canada canno t  be u n d e r e s t i m a t e d .  

Thus ,  t h o s e  g e n e r a l  s o c i o l o g i c a l  f a c t o r s  which w i l l  b e  



u n i v e , ~ ~ i e > ,  E h i e  sugge,si"td, thein. c t r ~ k ~ e  03  ai'ea of s t udy  

and of even tua l  occupat ion can u s e f u l l y  be conceived i n  

terms of occupa t iona l  v a l u e s ,  occupa t iona l  image, image of s e l f ,  

e t c . '  Wi th  r e s p e c t  t o  t h e  r ec ru i tmen t  of s c i e n t i s t s ,  we have 

a  few l e a d s  a s  t o  how t h e s e  f a c t o r s  ope ra t e  i n  p r a c t i c e .  On 

t h e  b a s i s  of Rssenbergf s work, we would expect  p o t e n t i a l  

s c i e n t i s t s  t o  endorse  s e l f - e x p r e s s i o n  o r i e n t e d  occupa t iona l  

v a l u e s .  Fur thermore,  assurnlng that va lues  a r e  an exp res s ion  

of c e r t a i n  p e r s o n a l i t y  t r a i t s ,  i t  seems p l a u s i b l e  t h a t  pro- 

s p e c t i v e  s c i e n t i s t s  may rend t o  be ' de t ached '  p e r s o n a l i t i e s ,  

o r  a t  l e a s t  l e s s  s o c i a l l y  a c t i v e  than equ iva l en t  groupings .  

But ,  f o r  t h e  purposes of t h i s  s t u d y ,  Rosenberg 's  typology of 

occupa t iona l  va lues  Is no more than a crude beg inn ing .  For 

example, i n  t h e i r  acceptance of s e l f - e x p r e s s i o n  o r i e n t e d  

v a l u e s ,  s c i e n t i s t s  appeafa t o  be s i m i l a r  t o  a r c h i t e c t s ,  journ- 

a l i s t s  and a r t i s t s .  I f  t h e s e  va lues  a r e  common t o  such 

d i v e r s e  occupa t iona l  f i e l d s ,  t hen  t h e r e  is need t o  probe more 

deeply i n t o  t h e  s p e c i f i c  va lues  of p o t e n t i a l  s c i e n t i s t s .  We 

can begin c h i s  probe by  s e a r c h i n g  f o r  t r a c e s  of a n t i c i p a t o r y  

s o c i a l i z a t i o n ,  By ' an txc fpa to ry  s o c i a l i z a t i o n f  I r e f e r  t o  --- ---- - 

t h e  f a c t  t h a t  i n  a d d i t i o n  t o  choosing an occupa t ion  i n  o rde r  

t o  s a t i s f y  a v a l u e ,  peop le  may ' choose '  a  va lue  because 

t h e y  cons ide r  i t  a p p r o p r i a t e  f o ~  t h e  occupa t iona l  p o s i t i o n  

I See above p ,  74.  



they  expect  t o  f i l l .  i n  t h e  f u t u r e .  Thus we can i n v e s t i g a t e  

whether o r  not p rospec t ive  s c i e n t i s t s  do endorse  t h e  

supposed va lues  of mature s c i e n t i s t s ,  on t h e  assumption t h a t  

t h i s  is r e l e v a n t  t o  t h e  r ec ru i tmen t  p roces s .  

I n  a d d i t i o n  t o  gene ra l  s o c i o l o g i c a l  f a c t o r s ,  occupa- 

t i o n a l  v a l u e s ,  p e r s o n a l i t y ,  and a n t i c i p a t o r y  s o c i a l i z a t i o n ,  

we have noted above t h a t  occupa t iona l  image and s e l f  image may 

a l s o  be de te rminants  of occupa t iona l  c h o i c e .  With r e s p e c t  t o  

image of s e l f ,  we have no p r i o r  in format ion  with  r e s p e c t  t o  

s c i e n t i s t s  on which t o  base our s t u d y .  However, t h e r e  has  

been some r e s e a r c h  on t h e  s o c i a l  image of t h e  s c i e n t i s t  1 

which has r evea l ed  t h a t  t h i s  image s t r e s s e s  t h e  s c i e n t i s t ' s  

i n t e l l i g e n c e ,  devot ion  t o  h i s  work, s o c i a l  withdrawal o r  

inadequacy,  i r r e l i g i o n ,  moderate f i n a n c i a l  p o s i t i o n ,  and s o  

on.  We would expect  t h e r e  t o  be a  convergence among t h e  

p o t e n t i a l  s c i e n t i s t ' s  occupa t iona l  v a l u e s ,  image of the  
I 

s c i e n t i s t  and se l f - image .  Fo r  example, i f  he r ega rds  i n t e l -  , 

l e c t u a l  a c t i v i t y  a s  i n t r i n s i c a l l y  good, t hen  he ought t o  I 

pe rce ive  t h e  s c i e n t i s t  g e n e r a l l y  and himself p a r t i c u l a r l y  a s  I 

being  i n t e l $ e c t u a l l y  g i f t e d .  S i m i l a r l y ,  i f  we f i n d  t h a t  pros-  

pec t ive  s c i e n t i s t s  do not  va lue  s o c i a l  r e l a t i o n s h i p s  o r  i n c o m  

h i g h l y ,  t h e n  we should  f i n d  t h a t  they do not  emphasize t h e s e  

a s p e c t s  i n  connect ion w i t h  t h e i r  own self- image o r  t h e i r  

image of t h e  mature s c i e n t i s t .  

1 See above pp .  79-81, 



Chapte r  V: O u t l i n e  of t h e  Simon F r a s e r  U n i v e r s i t y  Study 

In t h e  e a r l y  months of 1966, a smal l  s c a l e  i n v e s -  

t i g a t i o n  was made of t h e  r e c r u i t m e n t  of p o t e n t i a l  s c i e n t i s t s  

i n t o  Simon F r a s e r  U n i v e r s i t y .  T h i s  s t u d y  took  t h e  form of  a  

p o s t a l  q u e s t i o n n a i r e  s u r v e y  of  a  one i n  f o u r  random sample 

of males  a t  S.F.U. A t  t h a t  t i m e ,  no s t u d e n t  had been a t  

S.F.U. f o r  more t h a n  one s e m e s t e r .  The r e s p o n s e  r a t e  f o r  

t h e  s u r v e y  was s i x t y - o n e  p e r c e n t :  any t e n t a t i v e  c o n c l u s i o n s  

drawn from t h i s  r e s e a r c h  must be s u b j e c t  t o  t h e  l i m i t a t i o n s  

i m p l i e d  by a  non-response r a t e  of t h i r t y - n i n e  p e r c e n t .  No 

a t t e m p t  was made t o  i n c l u d e  f e m a l e s  w i t h i n  t h e  s u r v e y ,  p a r t l y  

because  s o  few women became s c i e n t i s t s  i n  Nor th  America, and 

p a r t l y  because  any f r u i t f u l  t r e a t m e n t  of t h e  t o p i c  would have 

made t h i s  t h e s i s  t o o  l o n g .  The aim of t h e  su rvey  was t o  

g a t h e r  r e s p o n s e s  r e l e v a n t  t o  o c c u p a t i o n a l  r e c r u i t m e n t  from 

two g roups  w i t h i n  t h e  p o p u l a t i o n  of f i r s t - y e a r  undergraduate  

s t u d e n t s ,  v i z .  t h o s e  s t u d y i n g  t h e  n a t u r a l  s c i e n c e s  and t h o s e  

s t u d y i n g  t h e  h u m a n i t i e s ,  e t c . ,  and t o  compare t h e s e  responses  

s o  a s  t o  r e v e a l  whether  t h e  two g roups  d i f f e r e d  i n  any s i g -  

n i f i c a n t  r e s p e c t s .  Any d i f f e r e n c e s  were t o  be e v a l u a t e d  i n  

t h e  l i g h t  of t h e  s u g g e s t i o n s  pu t  fo rward  s o  f a r .  A copy of 

t h e  q u e s t i o n n a i r e  used  i n  t h i s  i n v e s t i g a t i o n  is  g i v e n  on t h e  

nex t  f i v e  pages .  



Where you a r e  g i v e n  a c h o i c e  of a l t e l a n a t i v e s ,  p l e a s e  i n d i c a t e  
your  answer by p u t t i n g  a c i r c l e  around t h e  f i g u r e  next  t o  t h e  
a p p r o p r i a t e  c h o i c e .  For  example,  C a t h o l i c s  would c i r c l e  1 i n  
q u e s t i o n  number one and Angllicans would c i r c l e  2 .  

I n d i c a t e  which r e l i g i o u s  group you belong t o :  

1. C a t h o l i c  
2 .  Angl ican  
3 .  Other  P r o t e s t a n t  ( p l e a s e  s t a t e )  
4 .  Other  ( p l e a s e  s t a t e )  
5 .  No r e l i g i o n  

I n  which of t h e s e  f i v e  groups  do you c o n s i d e r  your f a m i l y  
t o  be? 

1. Upper middle  c l a s s  
2 .  Middle c l a s s  
3 .  Lower middle  c l a s s  
4 .  Working c l a s s  
5 .  Lower c l a s s  

Wi th in  which of t h e  f o l l o w i n g  o c c u p a t i o n a l  g roup ings  
would you s a y  your  f a t h e r ' s  o c c u p a t i o n  f a l l s  ( o r  f e l l ) ?  

Management 
Own Bus iness  
P r o f e s s i o n  ( p l e a s e  s t a t e  which) 
S k i l l e d  manual work 
U n s k i l l e d  l a b o u r  
P u b l i c  s e r v i c e ,  e . g .  p o l i c e ,  b u s d r i v e r ,  e t c .  
C l e r i c a l  
S a l e s  
O t h e r  ( p l e a s e  s t a t e )  

G i v e .  a  s h o r t  d e s c r i p t i o n  of your  f a t h e r ' s  p r e s e n t  j o b .  

Did e i t h e r  of  your  p a r e n t s  g r a d u a t e  from a  u n i v e r s i t y ?  

1, F a t h e r  on ly  
2 .  Mother on ly  
3 .  Both 
4 .  N e i t h e r  

I f  you c o u l d  have vo ted  a t  t h e  l a s t  e l e c t i o n  (Nov. 1 9 6 5 ) ,  
f o r  which p a r t y  would you have v o t e d ,  assuming t h e r e  had 
been c a n d i d a t e s  f o r  a l l  p a r t i e s ?  

1. S o c i a l  C r e d i t  
2 .  New Democrat ic  P a r t y  
3 .  L i b e r a l s  
4 ,  P r o g r e s s i v e  C o n s e r v a t i v e s  
5 .  Communist 
6 .  A b s t a i n  



8 ,  G i v e  a  b r i e f  aceound of t h o s e  f a c t o r s  which have been 
most i n f l u e n t i a l  i n  l e a d i n g  vqu t o  choose t h i s  a r e a  of 
s t u d y  e , g .  p a r e n t s ,  t e a c h e r s ,  own v a l u e s ,  i n t e l l e c t u a l  
i n t e r e s t ,  e t c .  

9 .  Below a r e  l i s t e d  some of t h e  requirements  which s t u d e n t s  
have s a i d  would have t o  c h a r a c t e r i z e  t h e i r  IDEAL JOB o r  
BROFESSFBW. A s  you read  t h e  l i s t ,  cons ide r  t o  what extent 
a n  occupa t ion  wouLd have  t o  s a t i s f y  each of t h e  r e q u i r e -  
m e r i t s  before you cons ide r  ~t IDXAL, 

lndnca te  your opnnioa .by c k r c l l n g  t h e  figures next t o  the  
t h r e e  requirements  w h x ~ h  YOU consider most important  f o r  
jG5iEZelf * 

Provide an o p p o r t u n ~ t y  t o  u s e  my s p e c i a l  a b i l i t i e s  
and a p t a t u d e s ,  
Allow me Lo t h i n k  and benave i n  a r a t i o n a l  manner. 
G i v e  m e  a n  opportunity t o  work w i t h  people r a t h e r  
t h a n  t h i n g s .  
G i v e  m e  socaa l  recogna t ion  and p r e s t i g e .  
Allow m e  t o  do something c r e a t i v e .  
Gfve,me,-a chance to e x e r c i s e  l e a d e r s h i p .  
Provide  me w i t h  a n  ~ p p o r t u n i t y  t o  be h e l p f u l  t o  o them.  
Pe~rn ik  Fe t o  a v m d  emotional  ~ n v o l v e m e n t .  
G i v e  me :kr,qoe t o  e a r n  a  good d e a l  s f  money. 
Leave m e  relat~vely f ree  of s u p e r v i s i o n  by o t h e r s ,  
Give m e  a chance t o  help extend human knowledge. 



-- 
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10. If 3 hk:a Y 3 O Y  0 1  J i  L theh f o l l o ~ i  klg would 

you Pike: to be"? (Chotjae 01.9y oile) - 
1. Indeyerident 

I 

2 . ~ g ~ ~ . - - ~ . .  GzaEul 
3 .  WeIi Biked 

W e  a r e  iileer'e-sCed ini! f h e  id~:as s t u d e n t s  have of 
c e r t a i n  occupa t ions .  Below a r e  l i s t e d  c e r t a i n  char -  
a c t e r i s t i c s  which we woukd l i k e  you t o  apply t o  
NATURAL SCIENTISTS. On each l i n e  you w i l l  f i n d  two 
a d j e c t i v e s  which a r e  o p p o s i t e s ,  e . g .  we l l  pa id  and 
badly p a i d .  Thus i f  you t h i n k  t h a t  s c i e n t i s t s  a r e  
very we l l  pa id  you should c i r c l e  f i g u r e  3  on t h e  l e f t  
hand s i d e  of t h e  f i r s t  l i n e .  I f  you t h i n k  t h a t  
s c i e n t i s t s  t end  t o  be s l i g h t l y  badly pa id  you should 
c i r c l e  f i g u r e  1 on t h e  r i g h t  hand s i d e  of t h e  f i r s t  
l i n e .  A l l  t h e  fo l lowing  l i n e s  should  be completed i n  
a  s i m i l a r  f a s h i o n .  

Nei ther  
S l i g h t l y  S l i g h t l y ;  

QuTte Q u i t e  
Very V e r y  - 

I Well paid  3  2 1 0 L 2 3  Badly pa id  

I I n t e l l i g e n t  3  2 1 0 1 2 3 U n i n t e l l i g e n t  

I Rel ig ious  3 2  1 0  P 2  3 I r r e l i g i o u s  

I I n t e r e s t e d  i n  3  2  1 0 P 2 3  N o t i n t e r e s t e d  
people i n  people 

Hard t o  convince 3 2  1 0 1 2 3 Easy t o  convince 

Devoted t o  t h e i r  Bored wi th  t h e i r  
work 3 2  l 0 B 2 3  work 

I I n d i f f e r e n t  t o  Concerned wi th  
money 3 2  1 0  1 2 3  money 

I Competi t ive 3 2 1 0 P 2 3  Uncompetitive 

Ra t iona l  3 2 1 O P 2 3 I r r a t i o n a l  

I Concerned wi th  Unconcerned wi th  
b e n e f i t  of mankind 3 2 Z O 1 2 3 b e n e f i t  of mankind 

1 2 .  L i s t  a133 ~ - A ~ , ~ s s  <xiid soc Petfes t o  which you belonged a t  
h i g h  school  and any o f f i c i a l  p o s i t i o n s  h e l d .  



1 3 .  L i s t  any c lubs  and s o c i e t i e s  you have joined a t  
S.F.U. and any o f f i c i a l  , p o s i t i o n s  h e l d .  

1 4 .  How important  is it f o r  you t o  be wel l  l i k e d  by 
d i f f e r e n t  k inds  of people? 

1. Very important  
2 .  F a i r l y  important  
3 .  F a i r l y  unimportant  
4 .  Very unimportant  

1 5 .  Which of t h e  fo l lowing  k inds  of educa t iona l  
i n s t i t u t i o n s  d i d  you a t t e n d ?  

1. Church-supported high school  
2 .  Other independent high school  
3 .  Publ ic  h igh  school  

1 6 .  Have you a t t ended  any o t h e r  u n i v e r s i t y ?  ( p l e a s e  
s t a t e  which) 

1 7 .  Should a  s c i e n t i s t  wi thhold a  d i scovery  from t h e  
world when convinced t h a t  i t  would produce more 
e v i l  t han  good? 

1. Yes 
2. No. 
3 .  Don't know 

1 8 .  Should s c i e n t i f i c  knowledge d i scovered  i n  Canada 
be passed on t o  a l l  o t h e r  c o u n t r i e s ?  

l .  Yes 
2 .  No 
3 .  Don't  know 

1 9 .  Which of t h e  fo l lowing  two goa l s  do you t h i n k  
s c i e n t i s t s  should be most concerned with?  

1. Developing new knowledge f o r  i ts own sake?  
2 .  Helping mankind ach ieve  a b e t t e r  l i f e ?  



20 .  Peop le  t e n d  t o  be more grfted w ~ t h  r e s p e c t  t o  some 
a b i l i t i e s  t h a n  o t h e r s .  D 3  ycu f h ~ n k  you a r e  most 
g i f t e d  i n t e l l e c t u a l i y ,  or ~ l t h  r z s p e c t  t o  p e r s o n a l  
r e l a t i o n s h i p s ,  o i  I e a d c ~ s l : i $  , b i l i t y ,  o r  a r t i s t i c  
c r e a t i v i t y ?  

1. I n t e l l e c t u a l l y  
2 .  P e r s o n a l  r e % a t i o n s h i , p s  
3 .  L e a d e r s h i p  
4 .  A r t i s t i c  c r e a t i v i t y  
5 .  Other  ( p l e a s e  s t a l e )  

21 .  I n  which of t h e s e  a r e a s  do you t h i n k  you a r e  l e a s t  
g i f t e d ?  

1. I n t e l l e c t u a l l y  
2 .  P e r s o n a l  r e l a t i o n s h i p s  
3 .  L e a d e r s h i p  
4 .  A r t i s t i c  c r e a t i v i t y  
5.  Other  ( p l e a s e  s t a t & )  

22.  Assuming t h a t  you g r a d u a t e  s u c c e s s f u l l y  from S.F.U. 
which one of t h e  f o l l o w i n g  o c c u p a t i o n s  do you a t  
p r e s e n t  t h i n k  you would like t o  e n t e r ?  

1. School  Teacher  1 0 .  
2 ,  P h y s i c i a n  11. 
3.  Lawyer 
4 .  S c i e n t i s t  i n  i n d u s t r y  1 2 .  
5 .  S c i e n t i s t  i n  government 1 3 .  
6 .  U n i v e r s i t y  s c i e n t i s t  1 4 ,  
7. Engineer  1 5 ,  
8 .  A r c h i t e c t  1 6 .  
9 .  U n i v e r s i t y  P r o f e s s o r  17, 

( e x c l u d i n g  Sc ience)  

Bus iness  management 
S o c i a l  S e r v i c e s ,  e . g .  

s o c i a l  worker  
Accountant 
S e l f  -employ@ ( b u s i n e s s )  
Commercial 
Government A d m i n i s t r a t  o r  
P o l i t i c i a n  
Othar  ( p l e a s e  s t a t e )  
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A t  t h i s  p o i n t ,  a n  explicrt s t a t e m e n t  must be 

made about  t h e  d i f f e r e n c e s  t o  be expected when comparing 

t h e  r e s p o n s e s  of p o t e n t i a l  scieirtlsts 81-d n o n - s c i e n t i s t s .  
t h e  

T h i s  is d i f f i c u l t  however,  in v i e w  of t h e  f a c t  t h a t / o r g a n -  

i z a t i o n  o f  s c i e n c e  i n  Canada is s t i l l  t o  some e x t e n t  under-  

g o i n g  t h e  t r a n s i t i o n  from academic t o  p r o f e s s i o n a l  s c i e n c e .  

I have c la imed  i n  C h a p t e r s  I t o  111 t h a t  on t h e  whole ,  

s c i e n c e  h a s  become b u r e a u c r a t i z e d  and p r o f e s s i o n a l i z e d  b u t  

t h a t  u n i v e r s i t y  s c i e n c e ,  which p l a y s  a  major  r o l e  i n  t h e  

p r o c e s s  of r e c r u i t m e n t ,  r e t a i n s  c o n s i d e r a b l e  v e s t i g e s  of 

' academic '  v a l u e s  and o r g a n i z a t i o n .  I f  Canadian s c i e n c e  

h a s  become ' p r o f e s s i o n a l '  we would e x p e c t  its r e c r u i t m e n t  

p r o c e s s  t o  d i v e r g e  i n  no s i g n i f i c a n t  way from t h a t  s f  o t h e r  

p r o f e s $ i o n s  and o c c u p a t i o n s  which r e c r u i t  p r i m a r i l y  from 

t h e  u n i v e r s i t y .  The d e g r e e  of ' p r o f e s s i o n a l i z a t i o n '  of 

r e c r u i t m e n t  i n t o  s c i e n c e  c a n  be t e s t e d ,  t h e r e f o r e ,  by 

f o r m u l a t i n g  a  s e r i e s  of hypo theses  based on t h e  assumpt ion  

t h a t  s c i e n c e  is o r g a n i z e d  a l o n g  ' academic '  l i n e s .  To  t h e  I 

e x t e n t  t h a t  t h e s e  hypo theses  were v a l i d a t e d  i t  c o u l d  be I 

assumed t h a t  t h e  p r o c e s s  of r e c r u i t m e n t  was t h a t  c h a r a c t e r -  

i s t i c  of a n  a c a d e m i c a l l y  o r g a n i z e d  s c i e n c e .  To t h e  e x t e n t  

t h a t  t h e s e  hypo theses  were not conf i rmed i t  c o u l d  be assumed 

t h a t  t h e  r e c r u i t m e n t  of s c i e n t t s t s  was probably  much t h e  I 

same a s  t h a t  of any o t h e r  p r o f e s s i o n a l  g r o u p ,  a t  l e a s t  w i t h  

r e s p e c t  t o  e n t r y  ;,-td acivzrsity. However t h e  s t u d y  under-  

t a k e n  a t  S . F , U ,  c a n  be no more t h a n  e x p l o r a t o r y ,  Resea rch  

s p e c i f i c a l l y  i n t o  t h e  r e c r u i t m e n t  of s c i e n t i s t s  is s c a r c e  i n  
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t h e  U.S. and,  t o  my knowledge, non-exis tent  i n  Canada. I t  

would be presumptuous, t h e r e f o r e ,  t o  fo rmula te  p r e c i s e  hy- 

po theses  i n  t h i s  s t u d y ,  p a r t i c u l a r l y  owing t o  t h e  very l i m i -  

t e d  scope of a  sample survey  w i t h i n  one smal l  u n i v e r s i t y .  

Consequently I s h a l l  do no more than  d e s c r i b e  i n  gene ra l  

t e r m s  what t h e  survey was expected t o  r e v e a l .  De ta i l ed  

d i s c u s s i o n  w i l l  be d e f e r r e d  u n t i l  Chapter  V I .  

The ques t ions  conta ined  i n  t he  ques t ionna i r e  can 

be d iv ided  i n t o  two main groups depending upon t h e  a r ea  

which they were in tended  t o  i n v e s t i g a t e .  C e r t a i n  ques t ions  

were concerned w i t h  what might be c a l l e d  gene ra l  s o c i o l o g i c a l  

v a r i a b l e s  such a s  s o c i a l  c l a s s ,  educa t iona l  background, and 

r e l i g i o u s  and p o l i t i c a l  a f f i l i a t i o n .  However, t h e  m a j o r i t y  

5 
of q u e s t i o n s  were concerned wi th  i n v e s t i g a t i n g  those  f a c t o r s  

pu t  forward on page seventy-four  a s  determining occupa t iona l  

cho ice .  E x i s t i n g  s t u d i e s  of t h e  s o c i a l  c l a s s  o r i g i n s  of 

s c i e n t i s t s  a r e  few i n  number and without convincing conclu- 

s i o n s .  Work by Knapp and Goodrich s u g g e s t s  t h a t  s c i e n t i s t s  

may o r i g i n a t e  more f r e q u e n t l y  i n  ' lower '  t han  i n  ' h i g h e r f  

socio-economic groups .' I n  c o n t r a s t ,  t h e  i m p l i c a t i o n s  of a  

s tudy  by Holland a r e  t h a t  socio-economic o r i g i n  is not a 

primary f a c t o r  i n  t h e  r ec ru i tmen t  of s c i e n t i s t s ,  a t  l e a s t  of 

t hose  s c i e n t i s t s  who ach ieve  some l e v e l  of d i s t i n c t i o n .  2 

There was no r ea son ,  t h e r e f o r e ,  t o  expect  s c i e n t i s t s  t o  have 

1 R.H.  Knapp and H.B. Goodrich: O r i g i n s  of American 
S c i e n t i s t s  . 

2 J . L .  Holland: Undergraduate O r i g i n s  of American S c i e n t i s t s  
i n  Sociology of Sc i ence ,  e d s ,  B .  Barber and W .  H i r sch .  



a  c l a s s  background d i s t i n c t  from o t h e r  would-be prof  e s s i o n a k s .  I 
S i m i l a r  r e a s o n i n g  a p p l i e s  t b  t h e  e d u c a t i o n a l  e x p e r i e n c e  of 

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

Although no s p e c i f i c  d i f f e r e n c e s  were  t o  be  e x p e c t e d  i n  

r e l a t i o n  t o  t h e s e  f a c t o r s  i t  was wor th  i n c l u d i n g  them i n  a  

s u r v e y  which was e s s e n t i a l l y  e x p l o r a t o r y .  

Much more s p e c i f i c  e x p e c t a t i o n s  were a v a i l a b l e  i n  

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

e t c .  Q u e s t i o n  No. 9 a t t e m p t e d  t o  probe  o c c u p a t i o n a l  v a l u e s  

on t h e  assumpt ion  t h a t  s c i e n t i s t s  would e n d o r s e  s e l f  -expres-  

s i o n  o r i e n t e d  v a l u e s  and v a l u e s  a s s o c i a t e d  w i t h  scientific 

groups  t o  a  g r e a t e r  e x t e n t  t h a n  would n ~ n ~ s c i e n t i s t s .  

Q u e s t i o n s  1 7 ,  18 and 19 were d e s i g n e d  t o  measure a c c e p t a n c e  

of s p e c i f i c  s c i e n t i f i c  v a l u e s  s u c h  a s  emot iona l  n e u t r a l i t y .  i 

Again i t  was assumed t h a t  p o t e n t i a l  s c i e n t i s t s  would be more 

f a v o u r a b l e  t o  s u c h  v a l u e s  t h a n  n o n - s c i e n t i s t s .  C e r t a i n  ques-  I 

t i o n s  were a l s o  i n c l u d e d  t o  examine p e r s o n a l i t y ,  on t h e  
I 

assumpt ion  t h a t  more s c i e n t i s t s  would be ' d e t a c h e d '  p e r s o n a l -  

i t y  t y p e s  and /o r  would show a  l e s s e r  i n t e r e s t  i n  s o c i a l  

a c t i v i t i e s .  I n  t h e  q u e s t i o n s  on s e l f - i m a g e  and image of t h e  

s c i e n t i s t  ; ( 1 1 ,  20 and 21) , i t  was e x p e c t e d  t h a t  t h o s e  ele- 

ments  c h a r a c t e r i s t i c  of academic s c i e n c e  would be s t r e s s e d  

namely, i n t e l l e c t u a l i t y ,  d e v o t i o n  t o  work; s c e p t i c i s m ,  and 

SO o n .  

I n  g e n e r a l  t h e s e  e x p e c t a t i o n s  have been founded on 

t h e  assumpt ion  t h a t  t h e  n a t u r a l  s c i e n t i s t  is a ' s p e c i a l '  

t y p e  of p e r s o n  a b l e  t o  d e r i v e  a s p e c i f i c  emot iona l  and 



i n t e l l e c t u a l  s a t i s f a c t i o n  from a  l i f e  of i s o l a t e d  i n t e l -  

l e c t u a l  c r e a t i v i t y ;  a  l i f e  k h a r a c t e r i z e d  by t h e  d i s t i n c t  

and i n t e r r e l a t e d  v a l u e s ,  and s o c i a l  and sel f - images  of 

academic s c i e n c e .  However, t h e  main argument i n  t h e  

e a r l i e r  p a r t  of t h i s  s tudy  was t h a t  a s  t h e  academic organ- 

i z a t i o n  of s c i e n c e  comes t o  predominate,  t h e s e  p e c u l i a r i -  

t i es  i n  t h e  r ec ru i tmen t  p rocess  w i l l  have been l e s s e n e d ,  

a l though probably not  e l imina t ed  owing t o  t h e  p e r s i s t a n c e  

of 'academic' e lements  w i t h i n  u n i v e r s i t y  s c i e n c e .  I f  t h i s  

a n a l y s i s  of p r o f e s s i o n a l  s c i e n c e  is c o r r e c t  we would expect  

t o  f i n d  few major d i f f e r e n c e s  between p o t e n t i a l  s c i e n t i s t s  

and n o n - s c i e n t i q t s .  However, t h e  sma l l  d i f f e r e n c e s  found 

should be c o n s i s t e n t l y  i n  t h e  hypothesized d i r e c t i o n  a s  a  

consequence of t he  'academic' o r g a n i z a t i o n  of u n i v e r s i t y  
5 

s c i e n c e .  One f u r t h e r  po in t  must be pade h e r e .  The smal l  

d i f f e r e n c e s  between r ec ru i tmen t  of s c i e n t i s t s  and non- 
I 

s c i e n t i s t s  w i l l  be l a r g e l y  due t o  t h o s e  persons  o r i e n t e d  
I 

towards u n i v e r s i t y  s c i e n c e .  We would e x p e c t ,  t h e r e f o r e ,  , 

t h a t  such persons  would remain w i t h i n  t h e  u n i v e r s i t y  whi le  

t h e  r e s t  of t h e  s c i e n t i s t s  tended t o  mpve ou t  i n t o  employ- 

ment i n  i n d u s t r y  and government. This  w i l l  be d i scus sed  

more f u l l y  i n  t h e  concluding c h a p t e r .  



Chapter VZ: Findings  of t h e  Simon F r a s e r  U h & t t e r s i t y  Study 
I 

The f i n d i n g s  of t h e  S . P , W .  s tudy  i n  r e l a t i o n  t o  

gene ra l  s o c i o l o g i c a l  v a r i a b l e s  a r e  almost  e n t i r e l y  nega t ive ;  

t h a t  i s ,  p o t e n t i a l  s c i e n t i s t s  and n o n - s c i e n t i s t s  i n  t h e  

sample of s t u d e n t s  s t u d i e d  have much the  same c l a s s  back- 

ground, educa t iona l  expe r i ence ,  r e l i g i o u s  a f f i l i a t i o n s ,  and 

p o l i t i c a l  views.  Consequently,  I have devoted l i t t l e  space  

t o  d i s c u s s i o n  o f t h e s e v a r i a b l e s  and s e v e r a b l e  s t a t i s t i c a l  

t a b l e s  have been r e l e g a t e d  wi thout  comment t o  an appendix.  

I n  c o n t r a s t ,  t h e r e  a r e  a  number of i n t e r e s t i n g  and s t a t i s -  
1 t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  between t h e  two groups 

( s c i e n t i s t s  and n o n - s c i e n t i s t s )  w i th  r e s p e c t  t o  occupa t iona l  

v a l u e s ,  image of s e l f ,  image of t h e  s c i e n t i s t ,  and s o  on,  

and t h e  d i s c u s s i o n  of t h e s e  r e s u l t s  is  t h e r e f o r e  r a t h e r  more 5 

d e t a i l e d .  

S o c i a l  C la s s  O r i g i n s  

On page ninety-two T sugges ted  t h a t  e x i s t i n g  work 
I 

on t h e  s o c i a l  c l a s s  o r i g i n s  of s c i e n t i s t s  gave no grounds I 

, 
f o r  fo rmula t ing  s p e c i f i c  e x p e c t a t i o n s  i n  the  S . F , U .  s t u d y .  I 

I 

On t h e  b a s i s  of p a s t  research we couldexpect  t o  f i n d  no d i f  - , 

f e r e n c e s  i n  socio-economic background between p rospec t ive  

s c i e n t i s t s  and n s n - s c i e n t i s t s .  If t a b l e s  4 and 5 a r e  examimd , 

it w i l l  bo seen t h a t  no s i g n i f i c a n t  d i f f e r e n c e s  emerged, 

This remains so whether social c l a s s  is measured ' sub jec t ive ly '  

J Unless 0thgrwise  s t a t e d  s t a t i s t f c a &  significance was ex-  
amined by use  of the X t e s t ,  The t e s t  was used i n  all 
cases t o  r e v e a l  whether o r  not  t k e r s  was evidence of a n  
a s s o c i a t i o n  between t h e  v a r i a b l e  i n  ques t ion  and member- 
s h i p  of t h e  two gxboup%ngs i , e ,  s c d s n t 9 s t s  and nsn- 
s c i e n t i s t s .  



i n  terms of t h e  respondents*  percept ion  of t h e i r  own c l a s s  

p o s i t i o n ,  o r  w i t h i n  the mar; ' o b j e c t i v e s  framework of t h e  

Bl i shen  occupa t iona l  c l a s s  s c a l e  f o r  Canada. 

Table  4 .  P e r c s ~ t i o n  of S o c i a l  C l a s s  ( q u e s t i o n  2) 

S c i e n t i s t s  Non-scient ists 
% % 

Upper middle c l a s s  14  17 

Middle c l a s s  52 45 

Lower middLe c l a s s  17  1 3  

Working c l a s s  16 24 

Lower c l a s s  

2 
X t e s t  not  s i g n i f i c a n t  a t  95% l e v e l  of conf idence .  

Table  5 .  Ob jec t ive  S o c i a l  C la s s  ( q u e s t i o n s  3  and 4) 

S c i e n t i s t s  Non- sc i en t i s t s  
% % 

Blishen  s o c i a l  1 6 9  

c l a s s  ca tegory  2 43 37 

2 
X t e s t  n o t  s i g n i f i c a n t  a t  95% l e v e l  of conf idence .  

We must i n f e r  t h a t  socio-economic background is not  an 

important  de te rminant  of whether u n i v e r s i t y  e n t r a n t s  w i l l  

choose a s c i e n t i f i c  o r  non-sc ien t i f  i c  educa t iona l  programme. 



On t h e  o t h e r  hand,  i f  t h i s  s u r v e y  is a t  a l l  r e p r e s e n t a t i v e ,  

i t  is ev iden t  t h a t  t h e  vast 'major3ity of s c i e n t i s t s  i n  

Canada w i l l  be of middle  c l a s s  o r i g i n s . '  O v e r  70% of s c i e n -  

tists $ere  placed i n  t h e  first four  c a t e g o r i e s  of t h e  Bl i shen  

s c a l e  and over 88% i d e n t i f i e d  themselves a s  be ing  lower 

middle c l a s s  o r  above.  Some idea  of t h e  un rep re sen ta t ivenes s  

of t h i s  d i s t r i b u t i o n  can be gained by comparing Tables  4 and 

5  w i t h  Table  6 ,  f o r  t h e  l a t t e r  t a b l e  g i v e s  t h e  percen tage  

d i s t r i b u t i o n  of a l l  occupat ions2 i n  1951.  Expansion of s e r -  

v i c e  occupa t ions  s i n c e  t h a t  d a t e  would t end  t o  i n c r e a s e  t h e  

p ropor t ion  of middle c l a s s  occupa t ions  but  d i f f e r e n t i a l  c l a s s  

b i r t h  r a t e s  would tend  t o  i n c r e a s e  t h e  p ropor t ion  of persons  

i n  t h e  lower c a t e g o r i e s .  

Table  6 .  Percentage D i s t r i b u t i o n  of Occupations 
i n  Canada i n  1951 3 

Blishen  c l a s s  1 2 . O  

2 14.3 

Source: Canadian Soc ie ty  e d s .  B l i shen ,  Naegele,  e t  a l .  - 

I See G .  Bancrof t :  Some Soc~oiogical Cons ide ra t ions  on Edu- 
c a t i o n  i n  Canada i n  Canadian Education and Research Digest  
VoP, 4 ,  No. 1,  M a r c h T 6 4 .  me i m p l i c a t i o n  of t h i s  a r t i c l e  
is t h a t  t h e  s i t u a t i o n  a t  o t h e r  Canadian u n i v e r s i t i e s  is 
much the same as  t h a t  a t  S . E ' . U .  

2 Bccupatnons but n o t  pe r sons .  - - 
3 T a b l e  6 adds u p  to op.9y 98 9 p c r c s n t ,  



Although none of these iigur&s arz precise t h e y  a r e  

s u f f i c i e n t l y  a c c a r a t e  f o r  6 y  p u r p c s e s ,  l h e y  s e r v e  t o  

document t h e  x a c t  t h a t  p rofess lor i s  i~ g e n e r a l ,  and s c i e n c e  

i n  p a r t i c u l a r ,  draw t h e i r  r e c r u i t s  t h r o u g h  t h e  university 

overwhelmingly l rom middle  c l a s s  i a l i l l l . ~ e s .  The p r a c t r c a l  

i m p l i c a t i o n  h e r e  is s e l f - e v i d e n t .  Canada h a s  r e c e n t l y  

begun a n  a t t e i r ~ p t  t o  s t i m u l a t e  i t s  ind igenous  s c i e n t i f i c  

r e s e a r c h  and development1 and t o  move away from i ts  p o s i t i o n  

a s  p o s s i b l y  t h e  lowes t  i n v e s t o r  i n  research and development 

of any fnders t r i a l ' f zed  c o u n t r y  0 2  e q u i v a l e n t  s i z e  and econmic  

m a t u r i t y e 2  T h i s  a t t e m p t  canno t  succeed  wi thou t  a g r e a t  

a c c e l e r a t i o n  i n  t h e  p r o d u c t i o n  of q u a l i f i e d  s c i e n t i s t s ,  To 

some e x t e n t  t h e  a im of a c c e l e r a t e d  p r o d u c t i o n  of s c x e n t i s - t s  

can  be a c h i e v e d  by o f f e r n n g  h i g h e r  r e w a r d s ,  i n  t e r m s  of 
i 

money and r e c o g n i t i o n ,  t o  t h o s e  r n ~ d d i e  c l a s s  a d o l e s c e n t s  

who i n t e n d  t o  become p r o 2 e s s i o n a l s  of one k i n d  o r  a n o t h e r .  
1 

There  is some ev idence  i n  t h i s  s t u d y  t o  s u g g e s t  t h a t  know- 

l e d g e  of t h e  e x x s t e n e e  of expand ing  o p p o r t u n ~ t i e s  i n  s c i e n c e  
l 

and t echno logy  is  filtering through  t o  t h e  u n i v e r s i t y  e n t r a n t .  
, 

F o r  example ,  some of  t h e  p o t e n t i a l  s c i e n t i s t s  r e p l i e d  a l o n g  

t h e  f o l l o w i n g  l i n e s  when asked  which f a c t o r s  had been most 

r n f l u e n t i a l  i n  l e a d i n g  them t o  choose t h e i r  a r e a  of s t u d y :  

"I  ~ 1 ~ 5 1 2  Lo uz p a r x  of ~ k e  growing i n d u s t r y  of comguters  I 

. . .  because of t h e  c n a l l e n g e s ,  o p p o r t u n i t y ,  t h e  dyna- I 

mie n a t u r e  of tho  i h d a s t r y  i ~ i  geacraP . "  
"'he ecanomy wxll demaca more i n  t h e  direcr iorr  of schnce." 

1 e . g ,  The S h e r i d a n  Park  scheme. 

2 I n  Britain t h e  government f i n a n c e s  i n d u s t r i a l  r e s e a r c h  a t  
t h e  r a t e  of s i x t y - s e v e n  c e n t s  p e r  $100 s f  G,N.Y,, i n  
F rance  t h i r t y - n i n e  e e n t s ,  i n  Sweden t h i r t y - s e v e n  c e n t s  
and i n  Canada s i x  c r ~ i t s  per  $100 of C , M , P ,  
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However, d e s p i t e  t h e  p o s s i b i l i t y  of expanding s c i e n t i f i c  

wanpower by drawing upon persons  of middle c l a s s  o r i g i n ,  

t h e  g r e a t e s t  r e s e r v o i r  of s c i e n t i f i c  t a l e n t  l i e s  among t h e  

f a m i l i e s  of lower socio-economic p o s i t i o n .  Th i s  l a t t e r  

sou rce  can  be tapped only by r ecour se  t o  g r e a t e r  government 

i n t e r v e n t i o n  i n  t h e  p roces s  of educa t iona l  s e l e c t i o n ,  pro- 

bably  a long  t h e  l i n e s  of more e x t e n s i v e  f i n a n c i a l  a s g i s t a n c e  

f o r  poor s t u d e n t s .  

Educa t iona l  Background 

I Some in fo rma t ion  wi th  r e s p e c t  t o  t h e  e d u c a t i o n a l  

I background of respondents  i n  t h e  S.F.U. s tudy  can be gleaned 

from Tab le s  7 and 8 .  

Table 7 .  Un ive r s i t y  Graduat ion of P a r e n t s  
( q u e s t i o n  5) 

F a t h e r  only  

S c i e n t i s t s  Non- sc i en t i s t s  
% % 

Mot her  only  1 

Both p a r e n t s  5 

Ne i the r  

100 N=77 100 N=162 
2 

X t e s t  no t  s i g n i f i c a n t  a t  95% l e v e l  of conf idence .  

I T h i s  t a b l e  informs u s  of t h e  p r o p o r t i o n  of p a r e n t s  who have 

completed a  u n i v e r s i t y  e d u c a t i o n .  Two f a c t s  s t a n d  o u t ,  

F i r s t l y ,  there is no s i g n i f i c a n t  d i f f e r e n c e  between s c i e n t i s t s  

and n o n - s c i e n t i s t s .  Secondly,  i n  t h e  g r e a t  m a j o r i t y  of  

i n s t a n c e s ,  n e i t h e r  pa ren t  g radua ted  from a  u n i v e r s i t y .  T h i s  

l a t t e r  f i n d i n g  has  a  c e r t a i n  g e n e r a l  i n t e r e s t  i n  view of the 

I 



f a c t  t h a t  t h e  Bl i shen  occupa t iona l  s c a l e ,  on which t h e  

respondents '  f a m i l i e s  were p iaced  s o  h i g h l y ,  was computed 

on t h e  b a s i s  of t h e  average income and average number of 

y e a r s  s choo l ing  a s s o c i a t e d  wi th  s p e c i f i c  occupa t iona l  c a t e -  

g o r i e s .  I f  p a r e n t a l  educa t ion  s o  seldom i n c l u d e s  u n i v e r s i t y  

g radua t ion  i t  would seem t h a t  c l a s s  p o s i t i o n  was de r ived  

p r i m a r i l y  from income. I n  t h e  l a s t  gene ra t ion  a t ta inment  o r  

maintenance of a  middle c l a s s  p o s i t i o n  seems t o  have been 

achieved l a r g e l y  through a c t i v i t y  d i r e c t l y  w i t h i n  t h e  occu- 

p a t i o n a l  s p h e r e .  For t h e  p r e s e n t  gene ra t ion  educa t ion ,  and 

p a r t i c u l a r l y  u n i v e r s i t y  g r a d u a t i o n , i s  more impor t an t .  Th i s  

is  a  t r e n d  which has been documented i n  s e v e r a l  i n d u s t r i a l  

s o c i e t i e s  and which a p p l i e s  bmany occupa t ions  i n  a d d i t i o n  

t o  t h o s e  i n  t h e  f i e l d  of s c i e n c e  and technology.  However, w e  

do f i n d  a  s i g n i f i c a n t  d i f f e r e n c e  between s c i e n t i s t s  and non- 

s c i e n t i s t s  when we examine t h e  educa t iona l  background of t h e  

respondents  themselves .  No d i f f e r e n c e  is t o  be found wi th  

r e s p e c t  t o  t h e  t ype  of h igh  school  a t t e n d e d ;  n e i t h e r  inde-  

pendent nor p u b l i c  high schoo l s  seem t o  have a  d i s t i n c t  

advantage i n  t h e  produc t ion  of s c i e n t i s t s .  (Table  26.  app.) , 

But n o n - s c i e n t i s t s  do appear  t o  be s i g n i f i c a n t l y  more mobile 

a t  t h e  u n i v e r s i t y  l e v e l ,  f o r  10% more n o n - s c i e n t i s t s  t h a n  

s c i e n t i s t s  had a t t e n d e d  a t  l e a s t  one u n i v e r s i t y  o t h e r  t han  

S.F.U. 



Table 8 .  Attendance a t  Other U n i v e r s i t i e s  
(Quest ion 16) 

I 

S c i e n t i s t s  Non-scient ists 
% % 

Yes 9  (7) 19 (30) 

2 
X t e s t  s i g n i f i c a n t  a t  95% l e v e l  of conf idence .  

I t  would be r a s h  t o  p l ace  t o o  much emphasis upon t h i s  d i v e r -  

gence between t h e  two groups which may, d e s p i t e  our  be ing  

95% c e r t a i n  of i t s  s i g n i f i c a n c e ,  be no more than  a  chance 

f l u c t u a t i o n .  Fur thermore,  i t  m i g h t  wel l  be no more t h a n  

evidence of a  s t r i c t  admit tance p o l i c y  wi th  r e s p e c t  t o  

s c i e n t i s t s  a t  S . F . U . ,  o r  some s i m i l a r  f a c t o r .  On t h e  o t h e r  

hand,  i t  would accord more c l o s e l y  w i t h  o t h e r  s t u d i e s  i f  we 

regarded t h i s  d i f f e r e n c e  a s  be ing  one a spec t  of a  k ind  of 

' i n t e l l e c t u a l  parochia l i sm '  which is c u r r e n t l y  demanded of 

t h e  s c i e n t i s t  du r ing  h i s  pe r iod  of t r a i n i n g .  Rosenberg 1 

found t h a t  n a t u r a l  s c i e n c e  had a  r e l a t i v e l y  low ' index  of 

c h a n g e a b i l i t y ' ,  i . e .  once an  i n d i v i d u a l  had chosen n a t u r a l  

s c i e n c e  a s  an occupa t iona l  sphere  and had begun t h e  necessary 

t r a i n i n g  t h e r e  was a  r e l a t i v e l y  low l i k e l i h o o d  t h a t  occupa- 

t i o n a l  cho ice  would be t r a n s f e r r e d  t o  a  realm o u t s i d e  t h a t  

of n a t u r a l  s c i e n c e .  He a t t empt s  t o  e x p l a i n  t h i s  phenomenon 

i n  terms of i n t e l l e c t u a l  and s o c i a l  involvement i n  t h e  f i e l d  

and i n  terms of investment  of t ime and energy i n  a  

s p e c i a l i z e d  course  of s t u d y .  I t  seems t o  me t h a t  t h e  degree  

of s p e c i a l i z a t i o n  is t h e  primary f a c t o r ,  f o r  involvement and 

investment may be j u s t  a s  extreme i n  f i e l d s  which have a  

1 op.  c i t .  



much h igher  r a t e  of change of occupa t iona l  c h o i c e ,  e  , g .  

s o c i a l  work. What p revents  $eople from a l t e r i n g  t h e i r  

occupa t iona l  cho ice  is  involvement and investment i n  f i e l d s  

t h e  s k i l l s  of which have l i t t l e  t r a n s f e r  v a l u e ,  and i t  

appears  probable  t h a t  t h e  s k i l l s  l e a r n e d  w i t h i n  s c i e n c e  and 

technology a r e  l e s s  t r a n s f e r a b l e  t han  t h o s e  absorbed i n  a  

s tudy  of t h e  humani t ies .  I t  i s  be ing  sugges ted  h e r e ,  t h e n ,  

t h a t  not  only  does t h i s  involvement and investment i n  

s p e c i a l i z e d  s k i l l s  lower t h e  tendency t o  a l t e r  occupa t iona l  

c h o i c e ,  but  a l s o  perhaps  t h e  tendency t o  change educa t iona l  

i n s t i t u t i o n s .  I t  may be t h a t  a  b e l i e f  i n  t he  va lue  of d ive r -  

s i t y  of e d u c a t i o n a l  exper ience  r e t a i n s  some hold upon a  

l a r g e r  minor i t y  of t h o s e  s t u d y i n g  t h e  humani t ies  t han  those  

s t u d y i n g  s c i e n c e ,  and t h a t  t h i s  is a  consequence of t h e  

degree  of s p e c i a l i z a t i o n  of s k i l l s  e n t a i l e d  by t h e  two i n t e l -  

l e c t u a l  a r e a s .  I t  must be emphasized t h a t  t h i s  i n t e r p r e t a -  

t i o n  is very t e n t a t i v e  and is l i t t l e  more than  a  s u g g e s t i o n  
$11 

11 

I 

f o r  f u r t h e r  i n v e s t i g a t i o n .  Such an i n v e s t i g a t i o n  could t a k e  
I 

I 

t h e  form, f o r  example, of an  examinat ion of t h e  ' e d u c a t i o n a l  

m o b i l i t y '  of t h r e e  groups of occupat ions:  

a)  t hose  w i th  very low i n d i c e s  of c h a n g e a b i l i t y ,  e . g .  
medicine ,  e n g i n e e r i n g ,  a r c h i t e c t u r e .  

b) t h o s e  w i th  medium i n d i c e s ,  e  . g .  n a t u r a l  s c i e n c e ,  
t e a c h i n g ,  law.  

c )  t h o s e  w i th  ve ry  h igh  i n d i c e s  of c h a n g e a b i l i t y ,  e  . g .  
a d v e r t i s i n g ,  s o c i a l  work, b u s i n e s s .  

The p r a c t i c a l  i m p l i c a t i o n s  of t h i s  k ind of s tudy  a r e  perhaps  

a  l i t t l e  vague, but  a r e  n e v e r t h e l e s s  impor t an t .  Fo r  example, 

i t  may be t h a t  a t  a  t ime when those  wi th  a  s c i e n t i f i c -  
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t e chno log ica l  background a r e  ach iev ing  g r e a t e r  i n f luence  i 
! 

upon n a t i o n a l  po l i cy  making such persons  a r e  being f o r c e d  

i n t o  an  i n c r e a s i n g l y  r e s t r i c t e d  educa t iona l  expe r i ence .  

Endorsement of ' S c i e n t i f i c  Values '  

I n  t h e  q u e s t i o n n a i r e  used i n  t h e  S.F.U. s tudy  

q u e s t i o n s  1 7 ,  1 8  and 19 ( l i s t e d  below),  were designed t o  

examine whether p o t e n t i a l  s c i e n t i s t s  expressed g r e a t e r  

approval  of c e r t a i n  p u t a t i v e  ' s c i e n t i f i c '  va lues  t han  d i d  1 

t hose  who were p o t e n t i a l l y  n o n - s c i e n t i s t s .  I t  was assumed 

t h a t ,  i f  t h e  acceptance of s p e c i f i c  va lues  was r e l e v a n t  t o  

s e l e c t i o n  i n t o  s c i e n c e ,  t hen  p o t e n t i a l  s c i e n t i s t s  would 

tend  t o  d i s p l a y ,  a s  a  group,  a  r e l a t i v e  b i a s  i n  f avour  of t h e  

va lues  he ld  by mature s c i e n t i s t s .  

17 .  Should a  s c i e n t i s t  wi thhold a  d i scovery  from t h e  world 
when convinced t h a t  i t  would produce more e v i l  thangood? 

I t  was assumed t h a t  any person who i n d i c a t e d  ' no1  t o  t h i s  

1 
q u e s t i o n  would be suppor t ing  t h e  va lue  of d i s i n t e r e s t e d n e s s  , V 

i . e .  t h e  absence of emotional  a t tachment  i n  t h e  s e a r c h  f o r  

knowledge. I n  1948 e x a c t l y  t h i s  q u e s t i o n  was put be fo re  a  

2 
sample of American P h . D f s  i n  t h e  n a t u r a l  s c i e n c e s  and 

e i g h t y  percen t  proposed t h a t  such  a  d i scovery  should never be 

wi thhe ld .  
Table  1 0 .  Whether o r  not  S c i e n t i s t s  should 

Withhold E v i l  Discovery ( q u e s t i o n  17) 

Yes 

No 

Don ' t know 

n 

S c i e n t i s t s  Non-sc ien t i s t s  
% % 

4 
X t e s t  not s i g n i f i c a n t  a t  95% l e v e l  of s i g n i f i c a n c e .  

1 See p .  30 above.  



Reference t o  Table  10 w i l l  show t h a t  only for ty-one pepcent  

of s c i e n t i s t s  i n  t h i s  s tudy  i n d i c a t e d  approval  of emotional  

o r  moral detachment whi le  f o r t y - f i v e  percen t  gave an e n t i r e l y  

oppos i t e  answer.  Fur thermore,  t h e r e  is c l e a r l y  no s i g n i f  d g  

can t  d i f f e r e n c e  between t h e  two groups.  

1 8 .  Should s c i e n t i f i c  knowledge d i scovered  i n  Canada be 
passed on t o  a l l  o t h e r  c o u n t r i e s ?  

Ques t ion  18 was designed t o  examine t h e  va lue  of communalisrn 

i . e ,  t h a t  a l l  s c i e n t i s t s  have a r i g h t  t o  s h a r e  i n  e x i s t i n g  

1 knowledge . Table  11 shows t h a t  over  e i g h t y  pe rcen t  of 

s c i e n t i s t s  endorsed t h i s  va lue  but  t h a t ,  a g a i n ,  t h e r e  was 

no s i g n i f i c a n t  d i f f e r e n c e  between t h e i r  response r a t e  and 

t h a t  of t h e  n o n - s c i e n t i s t s .  

Table  11. Whether o r  not S c i e n t i f i c  Knowledge should 
be Shared I n t e r n a t i o n a l l y  (ques t ion  18) 

S c i e n t i s t s  Non-scient ists 
% % 

Yes 81 76 

Donf t know 

2 
X t e s t  not  s i g n i f i c a n t  a t  95% l e v e l  of con f idence ,  

19, Which of t h e  fo l lowing  two goa l s  do you t h i n k  
s c i e n t i s t s  should  be most concerned with?  

1. Developing new knowledge f o r  i ts  own sake? 
2 ,  Helping mankind ach ieve  a b e t t e r  l i f e ?  

Th i s  q u e s t i o n  was t o  some e x t e n t  a check om the emotional  

a t tachment  o r  i n t e l l e c t u a l  detachment dSmensi,on probed by 

question 1 7 ,  and a l s o  an  a t tempt  Lo measure concern w i t h  

f See p .  30 above.  
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what has o f t e n  been supposed t o  be t h e  major goal  of 

s c i e n t i f i c  a c t i v i t y ,  a t  l e a s t '  of pure s c i e n c e ,  namely t h e  
1 

ex tens ion  of v a l i d  knowledge f o r  i ts  own sake  . 
Table  1 2 .  Percep t ion  of Primary Goal 

of Science ( q u e s t i o n  19) 

S c i e n t i s t s  Non-sc ien t i s t s  
% % 

Developing new knowledge 
f o r  its own sake 19 

Helping mankind achieve 
a  b e t t e r  l i f e  81 - 

2 
X t e s t  no t  s i g n i f i c a n t  a t  95% l e v e l  of con f idence ,  

I t  can be s een  t h a t  over e i g h t y  percen t  of p o t e n t i a l  s c i e n -  

tists a s  wel l  a s  n o n - s c i e n t i s t s  agreed t h a t  s c i e n t i s t s  

should be p r imar i ly  concerned w i t h  he lp ing  mankind ach ieve  

a  b e t t e r  l i f e .  This  f i n d i n g  is c l e a r l y  c o n t r a r y  t o  what we 

would expect  on t h e  b a s i s  of Rosenbergls  i n v e s t i g a t i o n  i n  

which p o t e n t i a l  s c i e n t i s t s  were found t o  s t r e s s  ' ins t rumental '  

va lues  much l e s s  than those  c e n t e r i n g  around t h e  i n t r i n s i c  

s a t i s f a c t i o n  of occupa t iona l  a c t i v i t y ,  a l though i t  may be 

t h a t  such gene ra l  ques t ions  a s  t h i s  a r e  s e e n  i n  an e n t i r e l y  

d i f f e r e n t  con tex t  from those  concerned s p e c i f i c a l l y  w i t h  

occupa t iona l  cho ice .  

I n  connect ion wi th  two of t h e  t h r e e  q u e s t i o n s  con- 

s i d e r e d  s o  f a r  d i f f e r e n c e s  i n  response r a t e s  a r e  i n  t h e  

1 e . g .  Shepard op .  c i t .  



e x p e c t e d  d i r e c t i o n .  Y e t  these d i f f e r e n c e s  a r e  s m a l l  and 

a r e  no t  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  95% l e v e l  of con- 

f i d e n c e .  Thus i n  g e n e r a l  w e  can  s a y  t h a t  a t  t h e  p o i n t  of 

e n t r y  t o  t h e  u n i v e r s i t y ,  the s c i e n t i s t s  i n  t h i s  sample were 

p robab ly  no more l i k e l y  t h a n  n o n - s c i e n t i s t s  t o  e n d o r s e  t h e s e  

supposed s c i e n t i f i c  v a l u e s  of d i s i n t e r e s t e d n e s s ,  communalism 

o r  t h e  i n t r i n s i c  v a l u e  of s c i e n t i f i c  knowledge. Whether 

t h i s  is due t o  a  change i n  t h e  v a l u e s  of mature s c i e n t i s t s  

towards  convergence w i t h  t h o s e  of o t h e r  p r o f e s s i o n s  o r  whe- 

t h e r  it is due t o  t h e  impor tance  of t h e  s o c i a l i z a t i o n  p rocess  

w i t h i n  t h e  u n i v e r s i t y ,  we a r e  i n  no p o s i t i o n  t o  s a y  w i t h  any 

c e r t a i n t y .  On t h e  one hand,  it may be t h a t  p o t e n t i a l  s c i e n -  

tists do e n d o r s e  t h e  v a l u e s  of t h e i r  mature  p r e d e c e s s o r s  b u t  - 

t h a t  t h e  v a l u e s  of s c i e n t i s t s  a r e  t h o s e  g e n e r a l l y  h e l d  among 

p r o f e s s i o n a l s .  On t h e  o t h e r  hand,  i t  may be t h a t  s c i e n t i f i c  

v a l u e s  do d i v e r g e  from t h o s e  of o t h e r  p r o f e s s i o n a l s  i n  t h e  

e x p e c t e d  d i r e c t i o n ,  t h a t  t h e  p r o c e s s  of s o c i a l i z a t i o n  w i t h i n  

t h e  u n i v e r s i t y  i n c u l c a t e s  t h e s e  v a l u e s  upon t h e  neophy tes ,  

and t h a t  a c c e p t a n c e  of s u c h  v a l u e s  is no t  a n  impor tan t  a s -  

p e c t  of t h e  p r o c e s s  of r e c r u i t m e n t  i n t o  s c i e n c e .  

Occupa t iona l  Values 

I n  a d d i t i o n  t o  agreement  w i t h  r e l a t i v e l y  g e n e r a l  

v a l u e s  s u c h  a s  d i s i n t e r e s t e d n e s s  and s o  o n ,  i t  was s u g g e s t e d  

1 above t h a t  endorsement  of s p e c i f i c  o c c u p a t i o n a l  v a l u e s  was 

a n  i m p o r t a n t  f a c t o r  i n  d e t e r m i n i n g  o c c u p a t i o n a l  c h o i c e .  The 

1 See p .  75 above ,  
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r a t i o n a l e  under ly ing  t h i s  assumption is t h a t  when s e l e c t i n g  

out  a  s p e c i f i c  occupal ion.we 'have p a r t i c u l a r  g o a l s  i n  mind 

which we imagine can be a t t a i n e d  through e n t r y  i n t o  t h i s  

occupa t iona l  sphe re .  Rosenberg found1 t h r e e  groups of 

va lues  r e l e v a n t  t o  choice  of occupat ion:  t h e  people-oriented, 

t he  e x t r i n s i c  reward-or ien ted ,  and t h e  s e l f - exp res s ion -  

o r i e n t e d  va lue  complexes. H e  a l s o  d i scovered  t h a t  p o t e n t i a l  

s c i e n t i s t s  ranked t h e  f i r s t  two s e t s  of va lues  very low i n  

re levance  t o  t h e i r  choice  of occupat ion and t h e  t h i r d  group 

very h igh .  I n  q u e s t i o n  number 9 of t h e  S.F.U. s tudy  an 

a t tempt  was made t o  i n v e s t i g a t e  t h i s  same a rea  once more, 

us ing  Rosenberg's  work a s  a b a s i s  but  adding c e r t a i n  poss ib le  

occupa t iona l  va lues  which were s e l e c t e d  from o t h e r  s t u d i e s  

2 on t h e  va lues  of mature s c i e n t i s t s .  Table  13 shows t h e  re- 

s u l t s  of t h i s  q u e s t i o n  i n  terms of percen tages  and . c rude  

response r a t e s .  A s  a t e s t  of t h e  s t a t i s t i c a l  s i g n i f i c a n c e  

of t h e  d i f f e r e n c e s  of response r a t e  between s c i e n t i s t s  and 

n b n - s c i e n t i s t s  t h e  q u e s t i o n s  posed were d iv ided  i n t o  two 

groups.  Ques t ions  inc luded  i n  group A were those  which 

s c i e n t i s t s  were expected t o  check more f r e q u e n t l y  and those  

inc luded  i n  group B were expected t o  draw t h e  a t t e n t i o n  of 

n o n - s c i e n t i s t s  t o  a  g r e a t e r  e x t e n t .  I n  gene ra l  t h e s e  expec- 

t a t i o n s  were borne ou t  though response r a t e s  were not un i -  

2 formly i n  t h e  d i r e c t i o n  a n t i c i p a t e d .  The X t e s t  of a s s o c i -  

a t i o n  was not a p p l i e d  t o  q u e s t i o n s  taken  i n d i v i d u a l l y  bu t  t o  

1 See p .  75 above f o r  a  f u l l e r  d i s c u s s i o n  of t h e s e  va lue  
complexes. 

2 See p .  30 above.  



the two groups and was found to be highly significant at 

well above the 99% level of confidence. Spearman's rank 

correlation coefficient for the two lists of responses was 

+0.4 suggesting that, although there is a positive relation- 

ship between the ranking of occupational values by scientists 

and non-scientists, this relationship is only of moderate 

strength. 

Table '13. Occupational Values (question 9) 
Non- 

Group A. 

Requirement 1. 

Requirement 2. 

Requirement 5 

Requirement 8. 

Requirement 10. 

Requirement 11. 

Group B . 
Requirement 3. 

Requirement 4. 

Requirement 6. 

Requirement 7. 

Requirement 9 .  

Opportunity to use 
special aptitudes 

Opportunity to behave 
rationally 

Opportunity to be creative 

Avoidance of emotional 
involvement 

Freedom from supervision 

Opportunity to extend 
human know1 e dge 

Opportunity to work with 
people 

Social ~eco~nition 

Exercise of leadership 

Chance to help others 

Chance to earn money 

Scientists 
% 

scientists 
% 

* more than one response required of each respondent. 
2 X test applied using Group A as one unit and Group B as 
one unit: test significant at 99% level of confidence. 

Spearman's rank correlation coefficient P = +0.4 
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There is good evidence t o  ' b e l i e v e ,  therr , t h a t  poten-ti.a.1. 
I 

s c i e n t i s t s  and n o n - s c i e n t i s t s  do d ive rge  w i t h  respect  t o  

t h e i r  occupa t iona l  v a l u e s .  However, t h i s  va lue  divergence 

can only be i n t e r p r e t e d  meaningfu39y a f t e r  .a discussicin o f  

response r a t e s  t o  t h e  i n d i v i d u a l  q u e s t i o n s .  

Ques t ion  number 9 l i s t e d  e l even  p o s s i b l e  r e q u i r e -  

ments of which s t u d e n t s  were asked t o  i n d i c a t e  t h r e e  a s  char-  

a c t e r i z i n g  t h e i r  i d e a l  j ob .  Th i s  ques t ion  is reproduced below. 

Below a r e  l i s t e d  some of t h e  requirements  which s t u d e n t s  
have s a i d  would have t o  c h a r a c t e r i z e  t h e i r  IDEAL JOB o r  
PROFESSION. A s  you read  t h e  l i s t ,  cons ide r  t o  what 
e x t e n t  an occupat ion would have t o  s a t i s f y  each o f t h e  
requirements  before  you cons ider  it IDEAL. 

I n d i c a t e  your op in ion  by c i r c l i n g  t h e  f i g u r e s  next  t o .  
t h e  t h r e e  requirements  which you cons ide r  most important 
f o r  y o u r s e l f .  

Provide an oppor tun i ty  t o  use  my s p e c i a l  a b i l i t i e s  
and a p t i t u d e s .  
Allow me t o  t h i n k  and behave i n  a  r a t i o n a l  manner. 
Give me an oppor tun i ty  t o  work wi th  people r a t h e r  
t han  t h i n g s .  
Give me s o c i a l  r e c o g n i t i o n  and p r e s t i g e .  
Allow me t o  do something c r e a t i v e .  
Give me a  chance t o  e x e r c i s e  l e a d e r s h i p .  
Provide me wi th  an oppor tun i ty  t o  be h e l p f u l  t o  
o t h e r s .  
Permit  me t o  avoid emotional  involvement.  
Give me t h e  chance t o  e a r n  a  good dea l  of money. 
Leave me r e l a t i v e l y  f r e e  of s u p e r v i s i o n  by o t h e r s .  
Give m e  a  chance t o  h e l p  ex tend  human knowledge. 

Requirement number 1 was taken  d i r e c t l y  from Rosenberg's  

s tudy  where i t  had been inc luded  w i t h i n  t h e  s e l f - exp res s ion -  

o r i e n t e d  value complex. A s  can be s een  from Table 1 3  t h i s  

i d e a l  r equnemen t  was checked most f r e q u e n t l y  of a l l  by sc i en -  

tists and somewhat more f r e q u e n t l y  t h a n  by  n o n - s c i e n t i s t s .  

Th i s  was i n  accordance wi th  our  e x p e c t a t i o n s .  OccupationaP 

requirement number 2 was based on t h e  supposed h i g h  
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I 

B e v a l u a t i o n  by s c i e n t i s t s  0% ~ a l i o n a l i t y .  A s  expected a 
I 

g r e a t e r  p ropor t ion  of s c i e n t i s t s  t han  n o n - s c i e n t i s t s  i n d i -  

c a t e d  t h a t  t h e  oppor tun i ty  t o  t h i n k  and behave r a t i o n a l l y  

was an important  c h a r a c t e r i s t i c  of t h e n  i d e a l  occupation, 

Rosenberg aga in  provided requirement number 3 ,  t h a t  of be ing  

a b l e  t o  work wi th  people r a t h e r  t han  t h i n g s ,  This  i d e a l  had 

i n  Rosenbergls  s tudy  been very l i t t l e  s t r e s s e d  by s c i e n t i s t s  

and s i m i l a r l y  i n  t h e  S.F.U. s tudy  only t h r e e  percen t  of 

s c i e n t i s t s '  r esponses  i n d i c a t e d  t h i s  choice  a s  compared t o  

f i f t e e n  percen t  of n o n - s c i e n t i s t s '  r e sponses ,  thereby  pro- 

v i d i n g  t h e  l a r g e s t  d ivergence found i n  t h i s  ques t ion  on 

occupa t iona l  v a l u e s .  Requirement number 4 ,  t h a t  of s o c i a l  

r e c o g n i t i o n  and p r e s t i g e ,  was expected t o  be of l i t t l e  i m -  

por tance  t o  s c i e n t i s t s  f o r  i t  was one of t h e  major e lements  

i n  Rosenbergls  ex t r in s i c - r eward -o r i en t ed  value complex which 

had been endorsed minimally by s c i e n t i s t s ,  T h i s  e x p e c t a t i o n  

was f u l f i l l e d ;  only  f o u r  pe rcen t  of s c i e n t i s t s '  r esponses  

i n d i c a t e d  t h a t  r e c o g n i t i o n  and p r e s t i g e  were important  a s -  

p e c t s  of t h e i r  i d e a l  occupa t ion .  However, e x a c t l y  t h e  same 

p ropor t ion  of n o n - s c i e n t i s t s '  r esponses  were a l l o c a t e d  t o  

t h i s  requi rement .  Thus t h e r e  is  no evidence he re  t h a t  pxo- 

s p e c t i v e  s c i e n t i s t s  and o t h e r  p o t e n t i a l  p r o f e s s i o n a l s  d i f f e r  

in t h i s  r e s p e c t .  f tern number 5 is concerned with  t h e  oppsr-  

t u n i t y  t o  be c r e a t i v e  a s  an a spec t  of t h e  respondents t  i d e a l  

job, The d i f f e r e n c e  between the two groups was i n  "r;m ex- 

pec ted  d i r e c t i o n ,  i . e ,  i n  favour  of t h e  s c i e n t i s t s ,  bu t  was 

in f a c t  q u i t e  small v i z ,  t e n  percen t  compared wi th  e i g h t  

p e r c e n t .  Requirement number 6 s t r e s s i n g  o p p o r t u n i t i e s  f o r  

% See p ,  30 above. 



l e a d e r s h i p  w a s ,  a s  expected on t h e  b a s i s  of l ih~senDexg's  

work, b i a sed  i n  favour  of rekponses from n o n - s c i e n t i s t s .  

S i m i l a r l y  i tem number 4 prodided evidence a long  t h e  lines 

a n t i c i p a t e d ,  namely t h a &  c o n s i d e ~ a b l y  m o w  n o n - - s e i ~ n t ~ s t s  

t han  s c i e n t i s t s  would p r e f e r  t h e i r  jobs  t o  supply oppor tun -  

i t i e s  f o r  he lp ing  o t h e r s .  Th i s  f i n d i n g  accords  wi th  t h e  

s l i g h t  tendency among s c i e n t i s t s  , d i scussed  above, '  t o  be 

more concerned wi th  knowledge f o r  i ts  own sake  than  he lp ing  

mankind ach ieve  a  b e t t e r  l i f e .  Requirement number 8 was 

based upon t h e  e x p e c t a t i o n  t h a t  p o t e n t i a l  s c i e n t i s t s  might 

favour  t h e  va lue  of d i s i n t e r e s t e d n e s s  more than  non-scien- 

tists and t h a t  they might t end  t o  be persons  wishing t o  

avoid emotional  a t t achments .  If we can assume t h a t  t h i s  ~ 

q u e s t i o n  d i d  i n  f a c t  probe t h i s  s p e c i f i c  va lue  then  t h e r e  is 

a b s o l u t e l y  no evidence t o  suppor t  t h e  i n i t i a l  c o n t e n t i o n .  

Ne i the r  p o t e n t i a l  s c i e n t i s t s  nor n o n - s c i e n t i s t s  appear t o  be 

a t  a l l  anxious  t o  avoid emotional  a t t achments  du r ing  t h e  

course  of t h e i r  in tended  p r o f e s s i o n s .  I n  c o n t r a s t ,  bo th  

groups a r e  i n  favour  of d e r i v i n g  a  good income from t h e i r  

p r o f e s s i o n s  ( requirement  number 9 ) .  Whereas Rosenberg i n -  

c luded t h e  d e s i r e  f o r  income w i t h i n  t h e  e x t r i n s i c  reward- 

o r i e n t e d  va lue  complex and found t h a t  s c i e n t i s t s  were n o t ,  

on t h e  whole s o  o r i e n t e d ,  i n  t h e  S.F.U. s tudy  t h e  d e s f r e  f o r  

income was t h e  second most favoured response of s c i e n t i s t s ,  

who s t r e s s e d  c h i s  element mare than d i d  non-scient is-cs .  

I t e m  number 10 was d i r e c t e d  towards t h e  ' s c i e n t i f i c '  value  

2 of i nd iv idua l i sm . Table 1 3  provides  no reason  t o  suppose 

1 See p .  105 above.  

2 See p .  31 above. 



t h a t  p o t e n t i a l  s c i e n t i s t s  a r e  more emphat ica l ly  i n d i v i d u a l -  

ists than  n o n - s c i e n t i s t s  i n  r b l a t i o n  t o  t h e i r  occupa t iona l  

c o n t e x t s .  F i n a l l y ,  t h e r e  is requirement  number 11, t h e  r e -  

sponses  t o  which i n d i c a t e ,  a s  has been proposed a l r e a d y ,  

t h a t  s c i e n t i s t s  a r e  more l i k e l y  t o  be pursu ing  an  oppor tun i ty  

t o  ex tend  human knowledge. 

The d a t a  ga thered  under q u e s t i o n  number 9  and 

l i s t e d  i n  Table  13 is complex and its d i v e r s e  i m p l i c a t i o n s  a r e  

no t  e a s i l y  summarized. Seve ra l  p o i n t s ,  however, do emerge 

c l e a r l y .  F i r s t l y ,  s c i e n t i s t s  do appear  t o  have a  b i a s  i n  f a -  

vour of t hose  occupa t iona l  va lues  which Rosenberg c a l l s  s e l f -  

exp res s ion -o r i en t ed  ( requi rements  1 and 5) . Secondly,  s c i e n -  

tists do not endorse  people -or ien ted  occupa t iona l  va lues  t o  

any g r e a t  e x t e n t  ( requi rements  3 and 7 ) .  T h i r d l y ,  w i t h  

r e s p e c t  t o  e x t r i n s i c  reward-or iented v a l u e s ,  s c i e n t i s t s  appear  

t o  make s i g n i f i c a n t  d i s c r i m i n a t i o n s .  Emphasis upon opportun- 

i t i e s  f o r  l e a d e r s h i p  and f o r  s o c i a l  r e c o g n i t i o n  and p r e s t i g e  

is minimal,  and t h e r e  is l i t t l e  d ivergence i n  r a t e s  of response 

between t h e  two groups .  However, a c q u i s i t i o n  of money is a  

primary va lue  f o r  bo th  groups and ranks  even h ighe r  among 

s c i e n t i s t s  t h a n  n o n - s c i e n t i s t s  ( requi rements  4 ,  6 and 9 ) .  

F o u r t h l y ,  whi le  c e r t a i n  s o - c a l l e d  s c i e n t i f i c  va lues  do appear  

t o  be more f r e q u e n t l y  approved among s c i e n t i s t s  v i z .  r a t i o n -  

a l i t y  and e x t e n s i o n  of human knowledge, o t h e r s  appear  t o  be 

he ld  uniformly throughout  t h e  sample popula t ion  v i z .  i n d i v i -  

dua l i sm,  d i s i n t e r e s t e d n e s s  ( requi rements  2 and 11 ;  r e q u i r e -  

ments 10 and 8 ) .  I n  summary we can say  t h a t ,  on t h e  b a s i s  of 



t h e  S.F.U. s t u d y ,  occupa t iona l  va lues  of p o t e n t i a l  s c i e n t i s t s  

show c l e a r  evidence o f ' d i v e r g l n g  from those  of n o n - s c i e n t i s t s  

i n  favour  of va lues  of s e l f - e x p r e s s i o n  and i n  favour  of c e r -  

t a i n  va lues  thought t o  be c h a r a c t e r i s t i c  of mature s c i e n t i s t s .  

Negat ively  s c i e n t i s t s  show a  b i a s  a g a i n s t  people-or iented 

v a l u e s .  F i n a l l y  s c i e n t i s t s  do not  appear  t o  p l ace  low 

emphasis upon income a s  an occupa t iona l  g o a l .  

1 t v  

I n  h i s  s tudy  of occupa t ions  and va lues  Rosenberg 

sees va lues  and p e r s o n a l i t y  a s  being r e l a t e d  i n  t h e  fo l lowing  

way : 

. . .  our  argument is t h a t  t h e  s e l e c t i o n  of c e r t a i n  
occupa t iona l  va lues  is p a r t l y  an  exp res s ion  of c e r t a i n  
p e r s o n a l i t y  cha a c t e r i s t i c s  which a r e  not i n  them- 
s e l v e s  v a l u e s .  ri 

H e  c o n c e n t r a t e s  i n  h i s  s tudy  of p e r s o n a l i t y  upon ' s e l f - o t h e r '  

a t t i t u d e s ,  i . e .  upon t h e  ways i n  which an i n d i v i d u a l  r e l a t e s  

himself t o  o t h e r s ,  and makes use  of a  t h r ee - fo ld  typology of 

p e r s o n a l i t i e s  de r ived  from Karen Horney; namely the  compliant 

t y p e ,  t h e  agg res s ive  type  and t h e  detached t y p e .  Rosenberg 

c la ims  t h a t  each of t h e s e  t h r e e  p e r s o n a l i t y  t ypes  f i n d s  ex- 

p r e s s i o n  i n  t h e  t h r e e  k inds  of occupa t iona l  v a l u e s .  Thus 

s c i e n t i s t s  a r e  s een  a s  p r i m a r i l y  detached p e r s o n a l i t i e s ,  they 

t r y  t o  avoid s o c i a l  c o n t a c t  w i t h  o t h e r  pe r sons ,  and t h i s  g ives  

rise t o  t h e i r  occupa t iona l  va lues  which s t r e s s  concern wi th  

i n t e l l e c t u a l  and c r e a t i v e  processes  r a t h e r  t han  wi th  people .  
2 

- 

1 M .  Rosenberg, op.  c i t .  n .  41.  

2 See above pp. 76-78. 



We have seen  a l r eady  t h a t  Rosenberg's  account of p o t e n t i a  k 

s c i e n t i s t s 1  v a l u e s ,  a l though +perhaps somewhat o v e r s i m p l i f i e d  

is not  wi thout  suppor t  from t h e  S.F.U. s t u d y .  However, t h e  

i n v e s t i g a t i o n  of t h e  p e r s o n a l i t y  dimension i n  t h i s  s tudy  pro- 

v i d e s  only  very t e n t a t i v e  v i n d i c a t i o n  of Rosenberg's  c l a i m s ,  1 

I d i d  not f e e l  j u s t i f i e d  i n  t h e  kind of pre-coded, p o s t a l  

survey  under taken a t  S.F.U. i n  a t t empt ing  any meaningful ana- 

l y s i s  of p e r s o n a l i t y  f o r  t h i s  r e q u i r e s  much more an  'approach 

i n  d e p t h 1 .  What I d i d ,  t h e r e f o r e ,  was t o  inc lude  c e r t a i n  

q u e s t i o n s  used by Rosenberg a s  i n d i c e s  of p e r s o n a l i t y  type  

but  t o  add two q u e s t i o n s  concerned wi th  t h e  behaviora l  impl i -  

c a t i o n s  of p e r s o n a l i t y .  More s p e c i f i c a l l y ,  it was assumed 

t h a t  i f  s c i e n t i s t s  were c h a r a c t e r i z e d  by detached p s o n a l i t i e s  

they  would indulge  i n  s o c i a l  a c t i v i t i e s  r a t h e r  l e s s  f r e q u e n t l y  

t h a n  t h o s e  p e r s o n a l i t i e s  o r i e n t e d  towards i n t e r p e r s o n a l  r e l a -  

t i o n s h i p s .  Thus some i n d i c a t i o n  of t h e  r equ i r ed  dimension of 

p e r s o n a l i t y  could be gained by g a t h e r i n g  in format ion  on mem- 

b e r s h i p  of and p a r t i c i p a t i o n  i n  c l u b s  and s o c i e t i e s ,  Refer-  

ence t o  Tables  1 4  and 1 5  w i l l  show t h a t  t h e  q u e s t i o n s  

designed t o  examine p e r s o n a l i t y  dimensions d i r e c t l y  produced 

no s i g n i f i c a n t  d i f f e r e n c e s  between t h e  two groups.  

Table  1 4 .  Importance of Being Well Liked ( q u e s t i o n  14) 

S c i e n t i s t s  Non- sc i en t i s t s  
% % 

Very important  1 2  19 

F a i r l y  i m p o ~ t a m t  61  59 

F a i r l y  unimportant  23 19 

Very unimportant  - 4 - 3 

100 N-47 100 24-158 
2  

X t e s t  no t  s i g n i f i c a n t  a t  95% l e v e l  o f  conf idence .  



Table  15.  Propor t ions  Choos ing  t o  be andependent, 
Success fu l  o r  Well-Liked (ques t ion  10) 

S c i e n t i s t s  Non- sc i en t i s t s  
% % 

I nde pe nde n t  25 31 

Success fu l  58 45 

Well Liked 

2  
X t e s t  not  s i g n i f i c a n t  a t  95% l e v e l  of conf idence .  

Fur thermore,  t h e  terms used i n  ques t ion  10 (Table 15) a r e  s o  

ambiguous a s  t o  make i n t e r p r e t a t i o n  of responses  v i r t u a l l y  

u s e l e s s ;  and i n  q u e s t i o n  14 (Table 14) s o  many respondents  

chose t h e  two moderate c a t e g o r i e s  t h a t ,  a g a i n ,  i n t e r p r e t a t i o n  

of r e s u l t s  would be of l i t t l e  va lue .  I t  would seem t h a t  

p r i o r  doubts  a s  t o  t h e  u t i l i t y  of ques t ions  of t h i s  n a t u r e  

were f u l l y  j u s t i f i e d .  However, t h e  r e s u l t s  of t h e  ques t ions  

on membership of c l u b s  and s o c i e t i e s  a r e  more c o n c r e t e .  They 

can be examined i n  Tables  16 and 1 7  and 1 8 .  

Table  1 6 .  Membership of Clubs and S o c i e t i e s  a t  
High School ( q u e s t i o n  12) 

S c i e n t i s t s  Non- sc i en t i s t s  
% % 

Membership of no c l u b s  30 27 

I I one c l u b  22 
I I 

" two c l u b s  22 
I? " t h r e e  c l u b s  13  
t I " f o u r  c l u b s  6  
1 I " f i v e  c l u b s  4 

100 N=77 100 N=160 
S c i e n t i s t s :  average of 1.7 c l u b s  per  person 

Non-sc i en t i s t s :  average of 2 .0  c l u b s  per  person 
2 X t e s t  not  s i g n i f i c a n t  a t  95% l e v e l  of con f idence ,  



Table  1 7 .  Membership of Clubs and S o c i e t i e s  a t  
Un ive r s i t y  (ques t ipn  13) 

S c i e n t i s t s  
% 

Membership of no c l u b s  52 

I I one c l u b  29 

1 I 
If two c l u b s  1 3  

I I " t h r e e  c l u b s  5 

I 1  
" f o u r  c l u b s  1 

I I " f i v e  c l u b s  0  - 
100 N=77 

S c i e n t i s t s :  average of 0 .75  c l u b s  

Non-scient ists 
% 

p e r  person 

Non-sc i en t i s t s :  average of 0 . 8  c l u b s  pe r  person 
2 

X t e s t  not s i g n i f i c a n t  a t  95% l e v e l  of con f idence .  

Table  1 8 .  Q f f i c i a l  P o s i t i o n s  Held i n  Clubs and 
S o c i e t i e s  a t  Un ive r s i t y  ( q u e s t i o n  1 3 ,  2nd p a r t )  

S c i e n t i s t s  Non- sc i en t i s t s  
Persons  Persons  

One o f f i c i a l  p o s i t i o n  4 1 5  

Two o f f i c i a l  p o s i t i o n s  - 3 

Three o f f i c i a l  p o s i t  i ons  - - 
Four o f f i c i a l  p o s i t i o n s  

4 o f f i c i a l  20 o f f i c i a l  
p o s t s  p o s t s  

2  
X t e s t  not  s i g n i f i c a n t  a t  95% l e v e l  of conf idence .  

Table  16 shows t h a t ,  a t  h igh  s c h o o l ,  more s c i e n t i s t s  

belonged t o  no c l u b s ,  one c l u b  o r  two c l u b s  t han  d i d  non-scien- 

t ists; but  t h a t  more n o n - s c i e n t i s t s  t h a n  s c i e n t i s t s  belong t o  
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t h r e e ,  f o u r ,  f i v e  o r  s i x  c l u b s ,  Non- sc i en t i s t s ,  t hen  have a  

s l i g h t  edge over s c i e n t i s t s  w i t h  r e s p e c t  t o  average number of 

c l u b s  and s o c i e t i e s  per  person .  Membership of c l u b s  a t  un iver -  

s i t y  (Table  17) does not have s o  r e g u l a r  a  p a t t e r n  but  once 

a g a i n  i t  shows n o n - s c i e n t i s t s  a s  s l i g h t l y  more l i k e l y  t o  be 

members of c l u b s  and s o c i e t i e s .  F i n a l l y ,  t h e r e  is  Table 18  

which g i v e s  d e t a i l s  of o f f i c i a l  p o s i t i o n s  he ld  i n  c l u b s  and 

s o c i e t i e s  a t  S.F.U. by members of t h e  two groups.  Thus one 

hundred and s ixty- two n o n - s c i e n t i s t s  i n d i c a t e  t e n u r e  of 

twenty-nine o f f i c i a l  p o s i t i o n s  whi le  seventy-seven s c i e n t i s t s  

provide t e n a n t s  of only  f o u r  such  p o s t s .  None of t h e s e  d i f f e r -  

ences  is s t a t i s t i c a l l y  s i g n i f i c a n t ,  t h a t  is we can only be l e s s  

t han  n ine ty - f ive  pe rcen t  c e r t a i n  t h a t  they have not  occur red  

by chance.  Yet,  u n l i k e  t h o s e  q u e s t i o n s  framed t o  i n v e s t i g a t e  

p e r s o n a l i t y  d i r e c t l y ,  t h e  d i f f e r e n c e s  between t h e  two groups 

a r e  c o n s i s t e n t l y  i n  t h e  expected d i r e c t i o n .  Consequently,  we 

can summarize t h e  f i n d i n g s  of t h e  S.F.U. s tudy  w i t h  r e s p e c t  t o  

p e r s o n a l i t y  d i f f e r e n c e s  a s  fo l lows:  There is no d i r e c t  e v i -  

dence of p e r s o n a l i t y  d i f f e r e n c e s  between t h e  two groups;  how- 

e v e r ,  some evidence does e x i s t  which imp l i e s  t h a t  s c i e n t i s t s  

may be j u s t  marg ina l ly  l e s s  prone t o  engage i n  formal s o c i a l  

a c t i v i t i e s  t han  n o n - s c i e n t i s t s .  

Image of Se l f  

I n  p r i o r  s t u d i e s  of t h e  r ec ru i tmen t  of s c i e n t i s t s  

i n t o  t h e i r  p r o f e s s i o n  no examination has  been made of t h e  

image which p o t e n t i a l  r e c r u i t s  have of themselves .  Yet i t  

would seem s e l f - e v i d e n t  t h a t  i f  occupa t iona l  v a l u e s  and image 
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of occupation enter into the process of selection some act of 

self-definition and evaluation in terms of these values and 

images is essential. In view of the fact that there was no 

previous research on this aspect of the problem it would have 

been usual to make use of a completely unstructured question 

in the questionnaire in order to avoid introducing too much 

bias on the part of the researcher. However, in this instance 

it was thought that such an 'open' question would be virtually 
-u 

meaningless to the respondent, for example: 'People tend to 

be more gifted with respect to some abilities than others. In 

which areas do you think you are most gifted?' Given that 

this kind of question was not to be used, the only viable al- 

ternative was to structure students' responses within the frame- 

work derived from past research on other aspects of the recruit- 

ment process while at the same time leaving the respondent at 

least some opportunity of answering within his own frame of 

reference. This approach gave rise to questions twenty and 

twenty-one, the first of which is reproduced below. 

People tend to be more gifted with respect to some 
abilities than others. Do you think you are most 
gifted intellectually, or with respect to personal 
relationships, or leadership ability, or artistic 
creativity? 

1. Intellectually 
2. Personal relationships 
3. Leadership 
4. Artistic creativity 
5. ~Other (please state) 

It can be seen that the categories of intellectuality, personal 

relationships, and leadership derive directly from Rosenberg"s,-study. 
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Tables  19 and 20 show t h e  responses  t o  t h e s e  ques- 

t i o n s ;  ' p o s i t i v e  se l f - image1 r , e f e r s  t o  t hose  a r e a s  i n  which 

respondents  perceived themselves a s  most g i f t e d  and ' n e g a t i v e  

se l f - image '  t o  t h o s e  r e s p e c t s  in which they  thought they  were 

l e a s t  g i f t e d .  

Table  1 9 .  P o s i t i v e  Se l f  -image ( q u e s t i o n  20) 

S c i e n t i s t s  Non- sc i en t i s t s  
% % 

Most g i f t e d  i n t e l l e c t u a l l y  44 (31) 25 (38) 

Most g i f t e d  i n  persona l  
r e l a t i o n s h i p s  27 (19) 38 (58) 

Most g i f t e d  i n  l e a d e r s h i p  6 (4 )  14.5(23)  

Most g i f t e d  i n  a r t i s t i c  
c r e a t i v i t y  10 (7) 14.5(23)  

Other 

2  X t e s t  s i g n i f i c a n t  a t  95% l e v e l  of conf idence .  

2  
X test a p p l i e d  t o  f i r s t  two s e t s  of r e sponses ,  i . e .  
l l i n t e l l e c t u a l i t y  g i f t e d "  and " g i f t e d  w i t h  r e s p e c t  t o  
pe r sona l  r e l a t i o n s h i p s "  proved s i g n f f i c a n t  a t  99% 
l e v e l  of conf idence .  

Table  20.  Negative Se l f  -image ( q u e s t i o n  21) 

S c i e n t i s t s  Non-scient ists 
% %' 

Leas t  g i f t e d  i n t e l l e c t u a l l y  4 10 

Leas t  g i f t e d  i n  persona l  
r e l a t i o n s h i p s  17  

Leas t  g i f t e d  i n  l e a d e r s h i p  25 20 

Leas t  g i f t e d  i n  a r t i s t i c  
c r e a t i v i t y  49 

Other 

2  
X t e s t  s i g n i f i c a n t  a t  95% l e v e l  of conf idence only  wi th  
r e s p e c t  t o  f i r s t  two s e t s  of r e sponses .  



I t  i s  ev iden t  t h a t  t h e  p o s i t i v e  self- image of t he  s c i e n t i s t s  

s t r e s s e s  i n t e l l e c t u a l i t y  whi le  t h a t  of t h e  n o n - s c i e n t i s t s  

l a y s  emphasis more upon persona l  r e l a t i o n s h i p s .  The ques t ion  

on nega t ive  se l f - image was l e s s  d i s c r i m i n a t i n g  l a r g e l y  owing 

t o  t h e  i n c l u s i o n  of t h e  ca tegory  ' a r t i s t i c  c r e a t i v i t y f  i n t o  

which some f i f t y  pe rcen t  of responses  were p l aced .  Allowing 

f o r  t h e  ' d i s t o r t i o n f  in t roduced  by t h i s  ca tegory  t h e  p a t t e r n  

of t h e  nega t ive  se l f - images  of t h e  two groups c l o s e l y  resem- 

b l e s  t h e  obverse  of t he  p o s i t i v e  image. V i r t u a l l y  a l l  of 

t h e s e  d i f f e r e n c e s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  and i n  addi-  

t i o n  they  a r e  c o n s i s t e n t  w i th  t hose  d ivergences  d i scus sed  

above i n  r e l a t i o n  t o  va lues  and t h o s e  which w i l l  be d i scus sed  

next  i n  connec t ion  w i t h  t h e  s o c i a l  image of t h e  s c i e n t i s t .  

A s  l e s s  t han  t e n  pe rcen t  of responses  i n d i c a t e d  some sphe re  

of a b i l i t y  o t h e r  t han  i n t e l l e c t u a l i t y ,  persona l  r e l a t i o n s h i p s ,  

l e a d e r s h i p  and a r t i s t i c  c r e a t i v i t y  i t  can be assumed t h a t  

t h e s e  c a t e g o r i e s  were meaningful f o r  t h e  respondents .  Thus 

we can i n t e r p r e t  t h e  responses  a s  showing t h a t  t h i s  group of 

s c i e n t i s t s  valued i t s e l f  h igh ly  i n  terms of i n t e l l e c t u a l i t y ,  

much l e s s  h igh ly  wi th  r e s p e c t  t o  pe r sona l  r e l a t i o n s h i p s ,  and 

minimally i n  r e l a t i o n  t o  l e a d e r s h i p  a b i l i t y  and a r t i s t i c  c r ea -  

t i v i t y .  I n  c o n t r a s t ,  t h e  n o n - s c i e n t i s t s  judged themselves  t o  

be most g i f t e d  w i t h  r e s p e c t  t o  persona l  r e l a t i o n s h i p s ,  r a t h e r  

l e s s  g i f t e d  i n t e l l e c t u a l l y  and i n  terms of l e a d e r s h i p  poten- 

i a l i t y ,  and like t h e  s c i e n t i s t s  l e a s t  p r o f i c i e n t  i n  r e l a t i o n  

t o  a r t i s t i c  c r e a t i v i t y .  

S o c i a l  Image of t h e  S c i e n t i s t  

Quest ion number 11 of the S . F , U ,  q u e s t i o n n a i r e  



examined t h e  image respondents  had of ' t h e  n a t u r a l  s c i e n t i s t f  
I 

with  r e s p e c t  t o  t e n  f a c t o r s ,  e3.g. h i s  income, h i s  i n t e l l i g e n c e ,  

h i s  i n t e r e s t  i n  people  and s o  on .  With r e s p e c t  t o  each of 

t h e s e  f a c t o r s  it was p o s s i b l e  f o r  t h e  respondent t o  g ive  any 

one of seven responses  ranging  from h igh ly  favourab le  t o  

h igh ly  unfavourab le ,  e  . g .  t h e  s c i e n t i s t s  could be s een  a s  

anyth ing  from very h igh ly  pa id  t o  very badly p a i d .  I n  

ana lys ing  t h e  d a t a  t h e  t h r e e  moderate responses  i n  t h e  middle 

of t h e  continuum have been c o n s i s t e n t l y  ignored wi th  r e s p e c t  

t o  a l l  t e n  f a c t o r s ,  a s  p rov id ing  no i n d i c a t i o n  of any d e f i n i t e  

image. The r a t i o n a l e  behind t h i s  procedure was t h a t  of t r y i n g  

t o  avoid t h e  c r e a t i o n  of a  s p u r i o u s  s o c i a l  image. By concen- 

t r a t i n g  s o l e l y  upon extreme responses  we can be reasonably  . 

c e r t a i n  t h a t  we a r e  d e a l i n g  wi th  d e f i n i t e ,  a n d  perhaps  beha- 

v i o r a l l y  s i g n i f i c a n t  a s p e c t s  of t h e  s t u d e n t s f  pe rcep t ions  of 

n a t u r a l  s c i e n t i s t s .  

I f  t h e  f a c t o r s  composing t h e  p o s i t i v e  and nega t ive  

images of s c i e n t i s t s  and n o n - s c i e n t i s t s  a r e  placed i n  rank 

order1 we f i n d  t h a t  t h e r e  is almost  complete agreement between 

t h e  two groups.  
P o s i t i v e  Image 

S c i e n t i s t s  
1. I n t e l l i g e n t  
2 .  Rationa.1 
3 .  Concerned wi th  b e n e f i t  of mankind 
4 .  Well pa id  
5 .  Hard t o  convince 

6 .  Devoted t o  t h e i r  work 
7 .  Competi t ive 
8 ,  I n t e r e s t e d  i n  people  
9 .  Re l ig ious  

10. I n d i f f e r e n t  t o  money 

Non-sc ien t i s t s  
I n t e l l i g e n t  
Devoted t o  t h e i r  work 
Ra t iona l  
Well pa id  
Concerned wi th  b e n e f i t  

of mankind 
Hard t o  convince 
Competi t ive 
I n t e r e s t e d  i n  people  
Re l ig ious  
I n d i f f e r e n t  t o  money 

1 i . e .  t hose  f a c t o r s  w i th  t h e  l a r g e s t  p ropor t ions  of responses 
a r e  placed a t  t h e  head of the l is t .  



Negative Image 
S c i e n t i s t s  Non-scient ists 
1. Competi t ive I n d i f f e r e n t  t o  money 
2 .  I n d i f f e r e n t  t o  money , Re l ig ious  
3 ,  Rel ig ious  Competi t ive 

Number of respondents  t o o  smal l  t o  make completion 
of t h e  list meaningful .  

There appears  t o  be gene ra l  agreement t h a t  n a t u r a l  s c i e n t i s t s  

a r e  i n t e l l i g e n t ,  r a t i o n a l ,  w e l l  pa id  and concerned wi th  t h e  - 
b e n e f i t  of mankind; and t h a t  s c i e n t i s t s  a r e  not i n d i f f e r e n t  t o  -- 
money, r e l i g i o u s  o r  compe t i t i ve .  However, d e s p i t e  t h i s  almost  
complete consensus i n  gene ra l  terms between t h e  two groups 
t h e r e  a r e  c e r t a i n  very i n t e r e s t i n g  d ivergences  and d i f f e r e n c e s  

of emphasis which a r e  worth examining i n  some d e t a i l .  

Table  21. Image of Natura l  S c i e n t i s t  ( q u e s t i o n  11) 

S c i e n t i s t s  

P o s i t i v e  Neut ra l  Negative 
( r e sponses  3  & 2) ( responses  1,0&1) ( r e sponses  2 & 3) 

1. Well pa id  70% (53) * 27.5% ((21) 

2 .  I n t e l l i g e n t  100% (77)* 

3, Rel ig ious  15% (11) 

4 .  I n t e r e s t e d  i n  
people  35% (27) 

5 .  Hard toconvince45% (34) 

6 .  Devoted t o  
t h e i r  work 44% (34) * 

7 ,  I n d i f f e r e n t  
t o  money 5% (4) 

8 .  Competi t ive 42% (31) 

9 .  Ra t iona l  92% (70)* 

1 0 ,  Concerned w i t h  
b e n e f i t  of mankind 80% (61) * 

n 

X" t e s t  used on p o s i t i v e  responses  t o  s e c t i o n s  1, 2 ,  6 ,  9 & 10, 
p l u s  nega t ive  r e s p o n s e s - t o  s e c t i o n  7 wi th  r e s p e c t  t o  s c i e n t i s t s  
and n o n - s c i e n t i s t s :  s i g n i f i c a n t  a s s o c i a t i o n  a t  above 99% l e v e l  
of s i  n i f  i c ance .  Even when h igh ly  s i g n i f i c a n t  s e c t i o n  is omit- I t ed ,X  t e s t  remains s i g n i f i c a n t  a t  95% l e v e l  of conf idence .  

Spearman's  rank c o r r e l a t i o n  c o e f f i c i e n t s  wi th  r e s p e c t  t o  pos i -  
t i v e  image of t h e  s c i e n t i s t s  and wi th  r e s p e c t  t o  nega t ive  image 
he ld  by t h e  two groups was + 0 . 9 .  



1 

P o s i t i v e  Neu t r a l  Negative 
( responses  3 & 2) ( responses  1 ,  0  & 1 ) b s p o n s e s  2  &3) 

1. Well pa id  59% (93)* 40% (63) 1 (2) =loo 
N=158 

2 .  I n t e l l i g e n t  92% (146) 7% (11) N=.58 =loo 

3 .  Rel ig ious  10% (15) 72% (114) 18% (29) -loo 
N=l58 

4 .  I n t e r e s t e d  i n  =loo 
people  30% (48) 59% (92) 11% (17) ~ = 1 5 7  

5 .  Hard t o  convince 49% (77) 47% (74) 4% (7) ~ = 1 5 g  =lo0 

6 .  Devoted t o  
10% (16) 

=loo 
t h e i r  work 89% (141) 1% (1)  ~ ~ 1 5 8  

7 .  I n d i f f e r e n t  t o  
63% (100) 

=loo 
money 8% (13) "% ( 45) * ~ = 1 5 8  

8 .  Compet i t ive  40% (64) 47% (74) 13% (20) N=158 =I00 

9 .  Ra t iona l  70% (110)* 27% (42) 3% (5)  '100 
N-157 

1 0 .  Concerned wi th  
38% (60) 

=loo 
b e n e f i t  of mankind 58% (92)* 4% (6) ~ ~ 1 5 8  

2  
*X t e s t  used on p o s i t i v e  responses  t o  s e c t i o n s  1, 2 ,  6 ,  9 & 1 0 ,  
p l u s  nega t ive  responses  t o  s e c t i o n  7  wi th  r e s p e c t  t o  s c i e n t i s t s  
and n o n - s c i e n t i s t s :  s i g n i f i c a n t  a s s o c i a t i o n  a t  above t h e  99% 
l e v e l  of c  n f idence .  Even when h igh ly  s i g n i f i c a n t  s e c t i o n  6  is 8 omi t t ed ,  X t e s t  remains s i g n i f i c a n t  a t  95% l e v e l  of  conf idence .  

Spearman's rank c o r r e l a t i o n  c o e f f i c i e n t s  w i th  r e s p e c t  t o  positive 
image of t h e  s c i e n t i s t  and w i t h  r e s p e c t  t o  nega t ive  image he ld  
by t h e  two groups was + 0 . 9 .  

Non- sc i en t i s t s  have what we might c a l l  a  ' t r a d i t i o n a l '  

image of t h e  s c i e n t i s t  presumably d e r i v i n g  from t h e  pe r iod  when 

s c i e n c e  was p r i m a r i l y  academic; they  pe rce ive  t h e  s c i e n t i s t  a s  

be ing  a  h igh ly  i n t e l l i g e n t ,  r a t i o n a l ,  s c e p t i c a l  i n d i v i d u a l  who 

is l a r g e l y  u n c o u ~ o r n e d  about s p e c i f i c  people  o r  about  r e l i g i o n  

but  who is devoted f i r s t l y  t o  h i s  own i n t e l l e c t u a l  endeavours 

and perhaps  s e c o n d a r i l y  t o  t h e  b e n e f i t  of mankind ' i n  g e n e r a l .  



P o t e n t i a l  s c i e n t i s t s  accep t  t he se  gene ra l  con tours  but  they 
I 

a r e  very much l e s s  c e r t a i n  about t h e  s c i e n t i s t ' s  devot ion t o  

h i s  work; whereas 89% of n o n - s c i e n t i s t s '  r esponses  dep ic t ed  

t h e  s c i e n t i s t  as very devoted only  44% of s c i e n t i s t s '  respon- 

s e s  i n d i c a t e d  a  b e l i e f  i n  t h i s  extreme devot ion  on t h e  p a r t  

of t h e  n a t u r a l  s c i e n t i s t  t o  h i s  r e s e a r c h .  T h i s  is s t a t i s t i -  

c a l l y  a  h igh ly  s i g n i f i c a n t  d ivergence between t h e  two groups.  

I f  I am t o  o f f e r  on i n t e r p r e t a t i o n  w i t h i n  t h e  terms of the  

framework provided above I would sugges t  t h a t  t h e  image he ld  

by p o t e n t i a l  s c i e n t i s t s  is more r e a l i s t i c ,  l e s s  s t e r e o t y p e d ,  

i n  t h i s  r e s p e c t .  I t  has  been c la imed i n  t h i s  paper t h a t  

modern s c i e n c e  has tended t o  become l a r g e r ,  more s p e c i a l i z e d  

and organized around rewards l e s s  e s o t e r i c  t han  pure  i n t e l l e c -  

t u a l  s a t i s f a c t i o n .  I f  t h i s  is i n  f a c t  s o  t hen  p o t e n t i a l  

s c i e n t i s t s  appear  t o  be more aware of t h e s e  changes t h a n  non- 

s c i e n t i s t s ;  they underplay t h e  s c i e n t i s t s '  devot ion  t o  h i s  

work and s t r e s s  h i s  concern wi th  f i n a n c i a l  rewards1. We have 

s e e n  t h a t  t h e  occupa t iona l  va lues  of our p rospec t ive  s c i e n -  

tists emphasize income. Thus t h e i r  image of t h e  s c i e n t i s t  is 

perhaps  p a r t l y  de r ived  from t h e i r  own occupa t iona l  va lues  and 

s e l f - p e r c e p t i o n ;  t hey  wish t o  have a  h igh  income, they  a r e  

only  moderately devoted t o  s c i e n t i f i c  knowledge, consequent ly  

t hey  b e l i e v e  t h a t  mature s c i e n t i s t s  a r e  probably much t h e  

same. S i g n i f i c a n t l y ,  t h e r e  is a  cons ide rab le  divergence between 

t h e  two groups i n  t h e i r  pe rcep t ion  of t h e  a c t u a l  income of the;  

1 Whereas non-scient  ists s t r e s s  t h e  s c i e n t i s t , ' s  i n t e r e s t  i n  
money, they  emphasize even more h i s  devot ion  t o  h i s  work. 
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s c i e n t i s t :  whereas 59% of n o n - s c i e n t i s t s  s e e  t h e  s c i e n t i s t  

a s  being very hzghly paid  f u l l y  '70% sf s c i e n t i s t s  e n j o y  

this image of aifluence, 

I t  is of i n t e r e s t  t o  no te  t h a t  p o t e n t i a l  s c i e n t i s t s  

a r e  s i g n i f i c a n t l y  more l i k e l y  t h a n  n o n - s c i e n t i s t s  t o  pe rce ive  

t h e  s c i e n t i s t  a s  be ing  h igh ly  i n t e l l i g e n t ,  very r a t i o n a l ,  

no tab ly  concerned wi th  t he  b e n e f i t  of mankind. These d i f f e r -  

ences  of emphasis a r e  important  because they  show t h e  prospec-  

t i v e  s c i e n t i s t  t o  hold  a  r a t h e r  more f avourab le  image of the  

s c i e n t i s t ,  f avourab le  i n  terms of h i s  own values  and s e l f -  

p e r c e p t i o n s ,  t h a n  does t h e  n o n - s c i e n t i s t  . The p o t e n t i a l  

s c i e n t i s t  s e e s  himself  a s  being i n t e l l e c t u a l l y  g i f t e d  and 

pe rce ives  t h e  mature s c i e n t i s t  a s  be ing  h igh ly  i n t e l l i g e n t ;  

h i s  own occupa t iona l  va lues  s t r e s s  t h e  d e s i r e  t o  behave 

r a t i o n a l l y  and t h e  s c i e n t i s t  is perce ived  a s  a  very r a t i o n a l  

person;  he s u p p o r t s  overwhelmingly t h e  p r o p o s i t i o n  t h a t  s c i e n -  

tists ought t o  h e l p  mankind ach ieve  a  b e t t e r  l i f e 1 ,  and he 

pe rce ives  s c i e n t i s t s  a s  doing j u s t  t h a t .  

These f i n d i n g s  demonstrate c l e a r l y  a  convergence 

between, on t h e  one hand,  t h e  va lues  and sel f - image of pro- 

s p e c t i v e  s c i e n t i s t s  and,  on t h e  o t h e r  hand,  t h e i r  pe rcep t ions  

of t h e  c h a r a c t e r i s t i c s  of mature s c i e n t i s t s .  Convergence 

occurs  no tab ly  i n  connec t ion  wi th  t h e  i n t e l l e c t u a l i t y  of t h e  

s c i e n t i s t ,  h i s  r a t i o n a l i t y  and i ts  p o s i t i v e  e v a l u a t i o n ,  t h e  

c h a r a c t e r  s f  t h e  u l t i m a t e  goal  of s c i e n c e ,  v i z .  t h e  b e n e f i t  of 

mankind, and t h e  n a t u r e  of t h e  rewards t o  be de r ived  from 

s c i e n c e ,  v i z .  income r a t h e r  more t h a n  i n t e l l e c t u a l  s a t i s f a c t i o n .  

- 
1 See Table  1 2 ,  p .  105.  



I t  would seem l i k e l y  t h a t  t h i s  convergence can be used i n  
I 

e x p l a i n i n g  t h e  s e l e c t i o n  of c e r t a i n  persons  r a t h e r  t han  

o t h e r s  i n t o  s c i e n c e .  This  whole problem of t h e  r ec ru i tmen t  

p rocess  w i l l  be d e a l t  w i t h  more f u l l y  i n  t h e  next  c h a p t e r .  

One l a s t  p o i n t ,  not  d i r e c t l y  r e l a t e d  t o  t h e  process 

of r e c r u i t m e n t ,  is worth making. On t h e  whole t h o s e  a s p e c t s  

of t h e  s o c i a l  image of t h e  s c i e n t i s t  d e a l t  wi th  s o  f a r  appear  

t o  be more o r  l e s s  i n  accordance wi th  r e a l i t y .  Yet a t  t h e  

same time s c i e n t i s t s  a r e  s een  a s  being not  r e l i g i o u s  and not  

compe t i t i ve ;  and t h e r e  is evidence t o  sugges t  t h a t  t h e s e  e l -  

ements of t h e  s t e r e o t y p e  may be unfounded i n  f a c t .  F i r s t l y ,  

t h e r e  is R e i f 1 s  s tudy  which demonstra tes  an  immense r i v a l r y  

among s c i e n t i s t s  r e l a t e d  t o  t h e  s t r e s s  upon o r i g i n a l i t y  and 

t h e  p r e v a i l i n g  c r i t e r i o n  of o r i g i n a l i t y  namely, p r i o r  pub l i -  

c a t i o n . '  Furthermore,  t h e r e  is t h e  t h e s i s  of Caplow and 
2 

McGee which g e n e r a l i z e s  t h i s  element of compet i t ion  i n  

c la iming  t h a t  i t  a p p l i e s  t o  t h e  whole academic world .  Second- 

l y ,  wi th  r e s p e c t  t o  r e l i g i o n ,  t h i s  S.F.U. survey shows only a  

s l i g h t l y  h ighe r  tendency among p o t e n t i a l  s c i e n t i s t s  when com- 

pared wi th  n o n - s c i e n t i s t s  towards a  l a c k  of r e l i g i o u s  a f f i l i -  

a t i o n  (Table 28,  Appendix). I t  is t r u e  t h a t  t h i s  d a t a  is 

de r ived  not  from mature s c i e n t i s t s  bu t  from p rospec t ive  s c i e n -  

tists o n l y .  However, i t  must make u s  doub t fu l  about t h e  

v a l i d i t y  of d e f i n i n g  t h e  s c i e n t i s t  a s  i r r e l i g i o u s .  The gener-  

a l  po in t  t o  be drawn from t h i s  is t h a t  t h e  p o t e n t i a l  s c i e n t i s t  

1 F .  Re i f :  The Competi t ive World of t h e  Pure S c i e n t i s t  i n  
Sc i ence ,  134 ,  (1961) , 

2 T, Caplow and R .  McGee: The Academic Marketplace.  
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s t r e s s e s ,  and perhaps  a c t s  upon,  t hose  a spec t s  of t h e  s o c i a l  

image which can c la im some b a s i s  i n  f a c t .  What remains 

t o t a l l y  u n c l a r i f i e d  is how this social .  image is formed and 

how i t  is t r a n s m i t t e d .  

Some Aspects of t h e  Respondentsf Percep t ion  of t h e  
Recruitment Process  

Quest ion number 8 of t h e  ques t ionna i r e  was an uncoded 

ques t ion  which asked s t u d e n t s  which f a c t o r s  had been most i n -  

f l u e n t i a l  i n  l e a d i n g  them t o  choose t h e i r  p a r t i c u l a r  a r e a  of 

s t u d y .  The responses  were r ead  by two persons  who agreed upon 

coding them i n  terms of s i x  c a t e g o r i e s ,  v i z .  s c h o o l ,  f ami ly ,  

economic i n t e r e s t ,  i n t e l l e c t u a l  i n t e r e s t ,  b e n e f i t  t o  s o c i e t y  

and sel f -development ,  The r e s u l t s  can be s een  from 'Table 23. 

Dif fe rences  between t h e  two sets of responses  were not  s t a t i s -  

t i c a l l y  s i g n i f i c a n t .  However, i t  is worth devot ing  a l i t t l e  

space t o  reproduce some of t h e  responses  and t o  o f f e r  l i m i t e d  

comment f o r  t h i s  may he lp  t o  gene ra t e  g r e a t e r  unders tanding of 

t h e  s t u d e n t s '  view of t h e  r ec ru i tmen t  p r o c e s s .  

Table 23. F a c t o r s  Perceived a s  In f luenc ing  Choice of Area of 
Study a t  Un ive r s i t y  ( q u e s t i o n  8) 

S c i e n t i s t s  Non- sc i en t i s t s  
% % 

School 

Family 

Economic advantage 13 (17) 18  (429 

I n t e l l e c t u a l  i n t e r e s t  43 (58) 36 (86) 

Benef i t  t o  s o c i e t y  6 (89 9 (21) 

Self-development 1 (2)  - 

amore than  one response p o s s i b l e  from each respondent .  
2 X t e s t  not s i g n i f i c a n t  a t  95% l e v e l  of s i g n i f i c a n c e ,  



I t  is cPeay t h a t  h i g h  s c h s s l  p rov ides  an  important  

i n f l u e n c e  i n  t h e  moulding of cho ice  of s tudy  a r e a  a t  u n i v e r -  

s i t y  and consequent ly  of occupa t iona l  c h o i c e .  T h i s  i n f l u e n c e  

is almost  c e r t a i n l y  undervalued i n  Table  23 f o r  t h e  school  

c l e a r l y  he lps  t o  determine such f a c t o r s  a s  i n t e l l e c t u a l  i n t e r -  

e s t  and i d e a s  about self-development and t h e  b e n e f i t  of society.  

There is a  s l i g h t  sugges t ion  i n  Table  23 t h a t  s c i e n t i s t s  a r e  

more a f f e c t e d  by school  i n f l u e n c e s  t han  n o n - s c i e n t i s t s  and 

c e r t a i n l y  they  make g r e a t e r  e x p l i c i t  mention of t h e  c o n t r i b u -  

t i o n  of s p e c i f i c  t e a c h e r s  t o  t h e i r  development, sometimes 

answering ques t  i o n  8 w i t h  one s h o r t  r e f e r e n c e ,  e  , g .  "High 

school  phys i c s  t e a c h e r . "  None of t h e  n o n - s c i e n t i s t s  r e p l i e d  

i n  t h i s  f a s h i o n .  

More s c i e n t i s t s  t han  n o n - s c i e n t i s t s  perce ived  i n t e l -  

l e c t u a l  i n t e r e s t  a s  be ing  t h e  predominant i n f l u e n c e  i n  t h e i r  

cho ice  of a r e a  of s t u d y .  This  was c l e a r l y  i n  harmony wi th  our 

e x p e c t a t i o n s  and w i t h  t h e  s c i e n t i s t s v  se l f - image and image of 

t h e  mature s c i e n t i s t .  I n  f a c t ,  some of t h e  responses  were 

c l a s s i c  exp res s ions  of t h i s  dichotomy between concern w i t h  ob- 

j e c t s  and i d e a s  and i n t e r e s t  i n  people:  

S c i e n t i s t :  . .  e n t i r e  l i f e  r evo lves  around phys i ca l  
s c i e n c e s  - never t aken  a  broad i n t e r e s t  
i n  people .  

Non-sc ien t i s t :  . . I have found people  and t h e i r  beha- 
v i o u r  more i n t e r e s t i n g  than  inanimate  
o b j e c t s  such  a s  t h o s e  s t u d i e d  i n  t h e  
phys i ca l  s c i e n c e s .  

A t  t h e  same t ime those  responses  which sugges ted  economic g a i n  

a s  a  major i n f l u e n c e  i n  t h i s  con tex t  showed a  b i a s  i n  favour  

of n o n - s c i e n t i s t s  . However, when we r e c a l l  t h e  s c i e n t i s t s '  



s i o n  must be t h a t ,  almost  c e r t a i n l y ,  t h e r e  is no d i f f e r e n c e  

between t h e  two groups wi th  respecr t o  t h e i r  concern wi th  

monetary rewards .  

Non-sc ien t i s t :  I chose economics because i t  is t h e  
f i e l d  which l a r g e  bus ines ses  look 
towards f o r  adv ice ;  hence i t  is a  f i e l d  
i n  which a f a i r l y  t i d y  bundle of money 
can be earned . .  

S c i e n t i s t :  The economy w i l l  demand more, i n  t h e  
d i r e c t i o n  of s c i e n c e .  

S c i e n t i s t :  . .  a  systems man on a  computer is not  
l i k e l y  t o  be r ep l aced  through automation 
f o r  a  long t ime .  

Non-sc ien t i s t :  Want money ( l o t s  of i t )  . - 
These a r e  examples of some of t h e  economic reasons  given f o r  

choosing a  p a r t i c u l a r  f i e l d  of s t u d y .  

The o t h e r  c a t e g o r i e s  which emerged were fami ly  i n f l u -  

e n c e s ,  b e n e f i t  t o  s o c i e t y  and s e l f  -development. A few examples 

of t h e s e  w i l l  now be given:  

Bene f i t  t o  s o c i e t y  - 
Non-sc ien t i s t :  . . f a c t  t h a t  a l l  ( t echno log ica l ? )  know- 

ledge  i n  t h e  world is no good u n l e s s  
people  know how t o  use  i t .  I f e e l  t h i s  
can be b e s t  imparted i n  t h e  humani t ies .  

S c i e n t i s t :  I have been i n t e r e s t e d  i n  t h e  b e n e f i t s  of 
s c i e n t i f i c  r e s e a r c h  t o  t h e  growth of 
c i v i l i z a t i o n .  

S c i e n t i s t :  I can s e e  a use  f o r  t h e  n a t u r a l  s c i e n c e s  
but no use f o r  Eng l i sh ,  e t c .  . . 

Se l f  -development - 
Non-sc ien t i s t :  Engl i sh  and His tory  g ive  me an  account 

of man and h i s  motives ( p a s t  and p r e s e n t ) .  
I n  s tudy ing  t h e s e  s u b j e c t s  I hope t o  f i n d  
how t o  bes t  improve myself a s  wel l  a s  t o  
l e a r n  how t o  d e a l  wi th  c e r t a i n  s i t u a t i o n s  
( p o l i t i c a l  o r  emotional) a s  they a r i s e .  



S c i e n t i s t :  1 s e e  more conc re t e  unders tanding i n  
scieriee . 12, t h e  humani t i e s  educa t  loan 
can  sometimes b5, a handicap I n  l i - v l n g .  

I n  summary we can  s a y  t h a t  t h e  r e s p o n d e n t s  i r i  the 

S.F.U. s tudy  pe rce ive  themselves a s  h a v i n g  been h n f l u e ~ ~ c e d  

p r i m a r i l y  by two i n s t i t u t i o n a l  a r e a s ;  i n  t h e  f i r s t  i n s t a n c e  

by t h e  high school  and,  r a t h e r  l e s s  s i g n i f i c a n t l y ,  by t h e  

f ami ly .  These i n f l u e n c e s  appear  t o  make themselves f e l t  by 

s t r u c t u r i n g  t h e  s t u d e n t s '  i n t e l l e c t u a l  i n t e r e s t s  and t h e i r  

pe rcep t ion  of t h e  f i n a n c i a l  r e t u r n s  a s s o c i a t e d  w i t h  s p e c i f i c  

a r e a s  of s t u d y .  There a r e  probably no d i f f e r e n c e s  between 

s c i e n t i s t s  and n o n - s c i e n t i s t s  wi th  r e s p e c t  t o  t he  gene ra l  

con tours  of t h i s  p r o c e s s .  

Occupat ional  I n t e n t i o n s  of t h o s e  Studying Natural  Science 

I n  a d d i t i o n  t o  i n v e s t i g a t i n g  the  e n t r y  of prospec- 

t i v e  s c i e n t i s t s  i n t o  u n i v e r s i t y  t h e  S.F.U. s tudy  ga thered  i n -  

fo rmat ion  a s  t o  t h e  occupa t iona l  i n t e n t i o n s  of t h e  r e sponden t s ,  

Th i s  d a t a  is reproduced i n  Tables  24 and 25.  For  purposes of 

comparison, Table  25 a l s o  shows t h e  d i s t r i b u t i o n  of n a t u r a l  

s c i e n t i s t s  between employment s e c t o r s  a t  January 1, 1962 and 

a l s o  t h e  e s t ima ted  r a t e s  of i n c r e a s e  f o r  t h e  fo l lowing  f i v e  

y e a r s ,  



Table  24 .  Occupational  I n t e n t i o n s  of S tuden t s  
Studying Natura l  Science 

Engineer ing 

I n d u s t r i a l  s c i e n t i s t  

Government s c i e n t i s t  18 .75  (15) 

U n i v e r s i t y  s c i e n t i s t  15  (12) 
) -  23.75% 

Teacher ( o u t s i d e  u n i v e r s i t y )  8 . 7 5  ( 7 ) )  

Phys ic ian  o r  D e n t i s t  5  (4)  

Other  

*more than  one response p o s s i b l e  

Table  25 .  Occupat ional  I n t e n t i o n s  of S.F.U. Science 
S tuden t s  compared wi th  Percentage D i s t r i b u t i o n  
of S c i e n t i s t s  a t  January 1, 1962 and e s t ima ted  
r a t e s  of i n c r e a s e  from January 1962 t o  

1 

I n t e n t i o n s  Actual  D i s t r i b u t i o n  Rate of 
Inc rease  

% % % 

Indus t ry  30 (15) 37.8  + 29 

Government 30 (15) 48 . O  + 32 

Education 40 (19) 14 .2  + 34 

I t  is ev iden t  t h a t  t h e r e  is cons ide rab le  divergence between 

t h e  a c t u a l  occupa t iona l  i n t e n t i o n s  of s c i e n c e  s t u d e n t s  a t  

S.F.U. and t h e  o p p o r t u n i t i e s  open t o  them. Whereas some 40% 

of t hose  who i n t e n d  t o  remain wi th in  t h e  f i e l d  of n a t u r a l  

s c i e n c e  w i s h  t o  work w i t h i n  an educa t iona l  m i l i e u ,  only 14% 

of jobs  a r e  t o  be found i n  t h i s  s p h e r e .  S i m i l a r l y ,  whereas 

e x a c t l y  equa l  p ropor t ions  of respondents  w i s h  t o  e n t e r  

1 Sources:  S.F.U. Study and P r o f e s s i o n a l  Manpower Report 



i n d u s t r y  and government, i n  xhe economy t h e r e  I s  a l a r g e  b i a s  
, 

i n  favour  of government employment. These f i g u r e s  sugges t  

t h e r e f o r e ,  t h a t  w i th in  t h e  per iod  of u n i v e r s i t y  t r a i n i n g  a 

l a r g e  s e c t i o n  of p rospec t ive  n a t u r a l  s c i e n t i s t s  l e a r n  t o  

o r i e n t  themselves  away from t h e  u n i v e r s i t y  and t e a c h i n g ,  and 

towards occupa t iona l  a c t i v i t y  w i t h i n  government and i n d u s t r y ,  1 

Es t imates  of f u t u r e  requirements  of s c i e n t i s t s  make no s i g n i -  

f  i c a n t  a l t e r a t i o n  t o  t h e  s i t u a t i o n .  However, t o o  much r e l i a n c e  

should not  be placed upon the  f i g u r e s  unde r ly ing  t h i s  a n a l y s i s .  

F i r s t l y ,  t h e  number of respondents  is even s m a l l e r  t han  t o  

o t h e r  q u e s t i o n s .  Secondly,  t he  d i s t r i b u t i o n  of s c i e n t i s t s  i n  

i n d u s t r y ,  government and s o  on d i f f e r s  i n  r e l a t i o n  t o  va r ious  

a r e a s  of s t u d y ,  e . g .  b i o l o g i s t s  a r e  more f r e q u e n t l y  employed 

by government t han  a r e  o t h e r  v a r i e t i e s  of s c i e n t i s t ;  and we 

cannot be s u r e  t h a t  t h e  d i s t r i b u t i o n  of d i s c i p l i n e s  among t h e  

would-be s c i e n t i s t s  i n  t h e  sample is a t  a l l  r e p r e s e n t a t i v e .  

Never the less  t h i s  d ivergence between occupa t iona l  i n t e n t i o n s  

and o p p o r t u n i t i e s  remains a s  a  p o s s i b i l i t y  and is worthy of 

f u r t h e r  s t u d y .  

Conclusions Drawn from t h e  S .F .U .  Study 

A t  t h i s  po in t  i t  is worth summarizing t h e  f i n d i n g s  

of t h e  S , F , U .  s tudy  be fo re  pas s ing  on i n  t h e  next  chap te r  t o  

a d i s c u s s i o n  of t h e  gene ra l  c h a r a c t e r  of r ec ru i tmen t  i n t o  

1 I n  t h e  f i n a l  chap te r  1 s h a l l  examine t h i s  p rocess  i n  
g r e a t e r  d e t a i l .  



profess iof ia l  s e i c n c e ,  

1. General s o c i o l o g i c a l  f i c t c r s  such  a s  s s c i a l  c l a s s  c ~ n  

be r e l e v a n t  t o  t h e  r ec ru i tmen t  of s c i e n t i s t s ,  Y e t  tZ%r% ?s  

l i t t l e  evidence i n  t h i s  s t u d y  sf any significant d i f f e r e u e a  

between s c i e n t i s t s  and non- scaen t i s t s  wi th  r e s p e c t  t o  re ik-  

g ious  a f f i l i a t i o n ,  s o c i a l  c l a s s ,  educa t iona l  exper ience o r  

p o l i t i c a l  b e l i e f ,  We must conclude t h e r e f o r e  t h a t  s u c h  

e f f e c t s  a s  t h e s e  f a c t o r s  have apply  e q u a l l y  t o  t h e  two 

groups.  We cannot i n f e r  from s o c i a l  c l a s s  o r  educa t iona l  

background whether o r  not  a  person is l i k e l y  t o  become a  

s c i e n t i s t  r a t h e r  t han  any o t h e r  p r o f e s s i o n a l  occupation.  

2 .  S c i e n t i s t s  appear  t o  be l e s s  ' e d u c a t i o n a l l y  mobile'  

t han  n o n - s c i e n t i s t s .  I t  is p o s s i b l e  t h a t  t h i s  is a conse- 

quence of i n c r e a s i n g  s p e c i a l i z a t i o n  w i t h i n  s c i e n c e ,  sf de- 

c r e a s i n g  t r a n s f e r a b i l i t y  of  s k i l l s ,  and of a  d e c l i n i n g  ac- 

ceptance of t h e  va lue  of d i v e r s i t y  of educa t iona l  experience.  

3 .  When they  e n t e r  u n i v e r s i t y  s c i e n t i s t s  a r e  only margin- 

a l l y  more l i k e l y  t o  endorse  such supposedly ' s c i e n t i f i c s  

va lues  a s  d i s i n t e r e s t e d n e s s ,  un ive r sa l i sm and t h e  i n t r i n s i c  

worth of knowledge. I t  is c l e a r  t h a t  t h e  l a s t  v a l u e ,  namely, 

t h e  i n t r i n s i c  worth of knowledge, comes a very poor second 

f o r  s c i e n t i s t s  a s  w e l l  a s  n o n - s c i e n t i s t s  t o  t he  b e n e f i t  of 

Pi3 mankind a s  a fundamental goa l  s f  s c i e n t i f i c  a c t i v i t y ,  i b e  

s i g n i f i c a n c e  of t h e s e  f i n d i n g s  w i l l  v a r y ,  depending on Bile 

assumptions *a2 aiake, if we assume t h a t  t h e  v a l u e s  of mature 

s c i e n t i s t s  a r e  much t h e  same a s  t h o s e  of o t h e r  p r o f e s s i o n a l  

g roupings ,  t hen  we would not expect  t h e  va lues  of p o t e n t i a l  
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s c i e n t i s t s  t o  d i k T e r  from f to st- of r i o n - . s c i e n t i s t s ,  a c d  &he 

f i n d i n g s  w i l l  cause us  no sd rp r i ae ,  If, i n  c o n t r a s t ,  we 

assume t h a t  the va lues  of scier : t , iscs  and o t h e r  profese isaals  

do d i v e r g e ,  t hen  we must a l s o  assunre t h a t  t h e  va lues  of s c i -  

e n t i f i c  neophytes are changed by an  e f f i c i e n t  p rocess  s f  

s o c i a l i z a t i o n  wi th in  t h e  u n i v e r s i t y .  Whichever assumption 

w e  make i t  would seem t h a t  a n t i c i p a t o r y  s o c i a l i z a t i o n  i n  

terms of t h e  va lues  of d i s i n t e r e s t e d n e s s ,  un ive r sa l i sm and 

t h e  i n t r i n s i c  worth of knowledge p l a y s  no s i g n i f i c a n t  pa r t  

i n  t h e  process  of s c i e n t i f i c  r e c r u i t m e n t .  

4 .  Other ' s c i e n t i f i c 1  v a l u e s ,  v i z ,  t hose  of r a t i o n a l i t y  

and the  ex t ens ion  of human knowledge (perhaps  t h e  l a t t e r  is 

valued i n s t r u m e n t a l l y  i n  view of the preceding  conclusion) '  

a r e  endorsed more f r e q u e n t l y  by s c i e n t i s t s  and may, t he re -  

f o r e ,  p lay  a  p a r t  i n  r ec ru i tmen t  of s c i e n t i f i c  personne l .  

5 .  S c i e n t i s t s  a r e  more l i k e l y  t o  endorse  se l f -express ion-  

o r i e n t e d  occupa t iona l  va lues  t han  a r e  n o n - s c i e n t i s t s  and a r e  

l e s s  l i k e l y  t o  exp res s  acceptance of people-or iented occupa- 

t i o n a l  v a l u e s .  They a r e ,  however, no l e s s  l i k e l y  t o  be con- 

cerned wi th  f i n a n c i a l  g a i n  i n  the course  of t h e i r  occupatisn- 

a l  cho ice .  

6 .  There is no d i r e c t  evidence t o  sugges t  t h a t  a  populat ion 

of s c i e n t i s t s  w i l l  c o n t a i n  a l a rge r  p ropor t ion  of 'detached 

p e r s o n a l i t i e s '  t han  an  e q u i v a l e n t  popu la t ion  of non-sc ien t i s t s ,  

On t h e  o t h e r  iLa;J, t h e r e  is a l i t t l e  evidence t o  sugges t  t h a t  

s c i e n t i s t s  may be l e s s  s o c i a l l y  a c t i v e ,  

7 .  The se l f - image of p rospec t ive  s c i e n t i s t s  ag rees  c l o s e l y  



wi th  t h e i r  occupationaP va lues .  Whereas t h e  P a t t e ~  a t x - e s ~  

r a t i o n a l i t y  p o s i t i v e l y  and  people-or iented v a l u e s  negaz$.aely,  

t h e i r  self- image emphasises t h a t  they a r e  most g i f t e d  xnLsS- 

l e c t u a l l y  and l e a s t  g i f t e d  a s  r ega rds  persona l  r e l a t i o n s h i p s ,  

8 ,  A t  t he  same t i m e  t h e i r  concept ion  of the n a t u r a l  s c i e n -  

tist runs  a long  p a r a l l e l  l i n e s  a c c e n t u a t i n g  such f e a t u r e s  a s  

i n t e l l i g e n c e ,  r a t i o n a l i t y ,  h igh  income, and concern wi th  t h e  

b e n e f i t  of mankind. 

9 .  There appears  t o  be a  cons ide rab le  divergence between 

t h e  occupa t iona l  i q t e n t i o n s  of s c i e n t i s t s  a t  t h e  p o i n t  of 

e n t r y  i n t o  u n i v e r s i t y  t r a i n i n g  and t h e  o p p ~ r t u n i t i e s  open to 

them upon g radua t ion .  

1 0 ,  The gene ra l  i m p l i c a t i o n  of t h e  s t u d y  seems t o  be t h a t  

p o t e n t i a l  s c i e n t i s t s  can be most r e a d i l y  d i s t i n g u i s h e d  from 

n o n - s c i e n t i s t s  by r e f e r e n c e  t o  t h e  fo l lowing  f a c t o r s :  

A) occupa t iona l  va lues  
B) acceptance of c e r t a i n  ' s c i e n t i f i c  ' va lues  
C) s e l f  -image 
D) image of t h e  n a t u r a l  s c i e n t i s t .  

I n  t h e  next  c h a p t e r  I s h a l l  a t t empt  t o  show how t h e s e  f a c t o r s  

can be used a s  p a r t  of an e x p l a n a t i o n  of how t h e  p roces s  of 

rec ru i tment  i n t o  p r o f e s s i o n a l  s c i e n c e  o p e r a t e s .  



f i e l d s  of employment is a, developmental p roces s .  YCe seqQence 

of a c t s  which determines  occupa t iona l  cho ice  begins  i n  t h e  

f ami ly  and con t inues  w i t h i n  t h e  s choo l .  The process  c o n s i s t s  

i n  t h e  gradua l  fo rmat ion  of v a l u e s ,  se l f - images  and occupa- 

t i o n a l  images through i n t e r a c t i o n  wi th  s i g n i f i c a n t  o t h e r s .  1 

These e a r l y  exper iences  w i t h i n  primary groups a r e  important  

because they  channel  l a t e r  developments; more s p e c i f i c a l l y  

they  determine which i n s t i t u t i o n a l  c o n t e x t s  t h e  i n d i v i d u a l  

w i l l  e n t e r .  On t h e  one hand, e a r l y  exper iences  determine t h e  

k inds  of s o c i a l  c o n t e x t s  t h e  i n d i v i d u a l  w i l l  choose.  On t h e  

o t h e r  hand, they  l i m i t  t h e  k inds  of q u a l i t i e s  t h e  i nd iv idua l  

can o f f e r  i n  t h e  process  of s e l e c t i o n  i n t o  va r ious  i n s t i t u -  

t i o n s .  The importance of mass media i n  t h e  format ion  of occu- 

p a t i o n a l  v a l u e s ,  occupa t iona l  images, and s o  on ,  has  not  been 
2 

examined i n  any d e t a i l  i n  connec t ion  wi th  s c i e n c e .  However, 

t h e r e  is a  whole body of r e s e a r c h  which i n d i c a t e s  t h a t  t h e  

va lues  and images pu t  f o r t h  by t e l e v i s i o n ,  r a d i o  and f i l m s  a r e  

perce ived  s e l e c t i v e l y  s o  a s  t o  s t r e n g t h e n  t h e  va lues  and per- 

c e p t i o n s  absorbed w i t h i n  such primary groups a s  t h e  f ami ly .  3 

S i g n i f i c a n t  o t h e r s  a r e  b a s i c a l l y  t h o s e  who c o n t r o l  rewards 
and punishment f o r  t h e  developing person .  " . . . t h e  person,  
through h i s  s o c i a l  e x p e r i e n c e s ,  becomes aware of t h e  expec- 
t a t i o n s  and a p p r a i s a l s  of o t h e r s .  H e  a c t s  one way and 
o t h e r s  reward him . . .  he a c t s  ano ther  way and they  punish 
him . . ." H. Ger th  and C.W. Mi l l s :  Charac te r  and S o c i a l  
S t r u c t u r e ,  

Qne of few such  s t u d i e s  is 'The Image of  t h e  S c i e n t i s t  i n  
Sc ience  F i c t i o n '  i n  Barber and Hi rsch  e d s ,  The Sociology of 
Sc i ence .  

e , g .  H .  Himmelweit e t  a l :  T e l e v i s i o n  and t h e  C h i l d .  
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The process  of occupa t iona l  r ec ru i tmen t  is in t ima-  

t e l y  involved wi th  educa t iona l '  i n s t i t u t i o n s .  I t  may be t h a t  

t h e  i n f l u e n c e  of t h e  family  is more ' b a s i c '  i n  t h e  s ense  t h a t  

i t  precedes  and h e l p s  s t r u c t u r e  t h e  e f f e c t s  of being a t  school .  

The S . F . U .  s t u d y ,  however, i n d i c a t e s  t h a t  t h e  school  may p lay  

a  s l i g h t l y  more a c t i v e  p a r t  i n  t h i s  p rocess  t han  t h e  f ami ly .  1 

T h i s  makes s e n s e  i n  r e l a t i o n  t o  s c i e n c e  because few c h i l d r e n  

w i l l  have had d i r e c t  c o n t a c t  wi th  any k ind  of s c i e n t i s t  u n t i l  

t hey  r each  high s c h o o l .  Thus t h e  h igh  school  s c i e n c e  t e a c h e r  

occupies  a  c r u c i a l  p o s i t i o n  w i t h i n  t h e  sequence of a c t s  l ead -  

i n g  t o  f i n a l  occupa t iona l  pommitment , f o r  he o f f e r s  what a r e  

probably perce ived  a s  d e f i n i t i v e  accounts  of s c i e n c e  and t h e  

a c t i v i t i e s  of s c i e n t i s t s .  The process  of occupa t iona l  cho ice  

has c e r t a i n  major p o i n t s  of commitment. Perhaps t h e  most 

i m p ~ r t a n t  of t h e s e  f o r  p r o f e s s i o n a l s  is t h a t  of cho ice  of a  

p a r t i c u l a r  k ind  of h igher  educa t ion .  A t  t h i s  j unc tu re  t h e  

de te rmin ing  f a c t o r s  a r e :  

a)  occupa t iona l  v a l u e s  and va lues  i n  g e n e r a l ;  
b) images of occupa t ions  ( i n c l u d i n g  t h e  k inds  of 

rewards a s s o c i a t e d  w i t h  t h e s e  occupat ions)  ; 
c)  se l f - image;  and 
d) t h e  s e l e c t i v e  o r i e n t a t i o n  of t h e  u n i v e r s i t y .  2  

The high s c h ~ o l  t e a c h e r  w i l l  have some i n f l u e n c e  wi th  r e s p e c t  

t o  each of t h e s e  c a t e g o r i e s .  He w i l l  provide d e f i n i t i o n s  of 

t h e  s t u d e n t ' s  academic a b i l i t y  and thereby  a f f e c t  t h e  l a t t e r ' s  

se l f - image .  He w i l l  a l s o  i n f l u e n c e  t h e  kind of educa t iona l  

1 See above p .  127 .  

2 See above p .  74. 



q u a l i f i c a t i o n s  gained and i n  t h i s  way h e l p  t o  determine 

which s t u d e n t s  s a t i s f y  t h e  s e l k c t i v e  requirements  of t h e  

u n i v e r s i t y .  

Un ive r s i t y  educa t ion  is e s s e n t i a l  f o r  most pro- 

f e s s i o n a l s  i nc lud ing  s c i e n t i s t s .  And e n t r y  i n t o  u n i v e r s i t y  

depends formal ly  upon t h e  a t t a inmen t  of academic q u a l i f i c a -  

t i o n s .  But a s  w e  have noted above1, t h e  achievement of such 

educa t iona l  q u a l i f i c a t i o n s  and e n t r y  i n t o  u n i v e r s i t y  a r e  

c l o s e l y  r e l a t e d  t o  s o c i a l  c l a s s  o r i g i n s .  Thus t h e  a b i l i t y  

t o  s a t i s f y  t h e  requirements  f o r  e n t r y  i n t o  u n i v e r s i t y  can  be 

expla ined  l a r g e l y  i n  terms of c e r t a i n  s t u d e n t s 1  having t h a t  

complex of v a l u e s ,  a t t i t u d e s ,  s e l e c t i v e  p e r c e p t i o n s ,  economic 

o p p o r t u n i t i e s ,  e t c . ,  c h a r a c t e r i s t i c  of middle c l a s s  g roups .  

I t  is not  f o r  t h i s  s tudy  t o  i n v e s t i g a t e  t h e s e  f a c t o r s  any 

f u r t h e r ,  p a r t l y  because t h e r e  i .  no d i f f e r e n c e  here  between 
\ A  

s c i e n c e  and o t h e r  p r o f e s s i o n s .  I s h a l l  t u r n  t h e r e f o r e  t o  an 

examiuation of t h e  remaining e lements  r e l e v a n t  t o  occupat ional  

cho ice  namely, occupa t iona l  rewards and images, se l f - images  

and occupa t iona l  v a l u e s .  

The n a t u r e  of t h e  rewards awarded t o  s c i e n t i s t s  

p l ays  an important  p a r t  i n  t h e  recru i tment  p roces s .  Small 

s c a l e ,  academic s c i e n c e  tended t o  absorb  persons  who endorsed 

va lues  s t r e s s i n g  t h e  s e l f - j u s t i f y i n g  c h a r a c t e r  of o b j e c t i v e ,  

r a t i o n a l  and s o c i a l l y  i s o l a t e d  thought about t h e  n a t u r a l  world. 

The rewards o f f e r e d  t o  such  i n d i v i d u a l s  were p r imar i ly  t h e  

1 See above pp. 67-8. 



i n t e l l e c t u a l  s a t i s f a c t i o n  of problem-solving and r e c o g n i t i o n  

of i n t e l l e c t u a l  worth by otheG q u a l i f i e d  persons .  I t  can be 

assumed t h a t  persons  capable  of d e r i v i n g  s a t i s f a c t i o n  from 

such  rewards a r e  few i n  number. But contemporary s c i e n c e  is  

r e l a t i v e l y  l a r g e  s c a l e  and growing qu ick ly ;  i t  is impossible  

t o  r e c r u i t  enough s c i e n t i s t s  f o r  l a r g e  s c a l e  sc ience  whi le  

t h e  whole process  of rec ru i tment  is geared t o  academic sc ience 

Small s c a l e ,  academic s c i e n c e  o f f e r e d  ' p e c u l i a r '  rewards 

valued only by a  few. Large s c a l e ,  p ro fe s s iona l  s c i ence  

o f f e r s  more widely valued rewards such a s  high income and 

s o c i a l  p r e s t i g e .  There was evidence i n  t h e  S.F.U. s tudy  t h a t  

s c i e n t i s t s  a r e  now g e n e r a l l y  perce ived  a s  being very wel l  

pa id  and t h a t  t h i s  is important  f o r  p o t e n t i  1 s c i e n t i s t s .  1 

3 
U n t i l  such rewards a r e  o f f e r e d ,  and seen  t o  3 o f f e r e d ,  i n  

' s u f f i c i e n t  measure'  p r o f e s s i o n a l  s c i e n c e  w i l l  cont inue t o  

exper ience  i ts  c u r r e n t  manpower s h o r t a g e s .  However, a s  I 

suggested i n  Chapter  I ,  t h e  o f f e r  of new rewards w i l l  not 

a lone  s o l v e  t h e  long  term manpower problem of s c i e n c e ,  f o r  

t h i s  problem is b u i l t  i n t o  t h e  t r a n s i t i o n  from exponent ia l  t o  

l o g i s t i c  growth. 2  

Desp i te  t h e  emphasis by p o t e n t i a l  s c i e n t i s t s  on 

income a s  a  major reward and a s  an important  elementpin t h e i r  

image of t h e  s c i e n t i s t ,  t h e r e  remain d i s t i n c t  and c o n s i s t e n t  

1 See above pages 110-2. 

2 See above pages 25-8, 



t r a c e s  of academic s c i e n c e  i n  t h e  r ec ru i tmen t  p rocess  today .  

a)  P o t e n t i a l  s c i e n t i s t s  s t r e s s  such s c i e n t i f i c  va lues  
a s  r a t i o n a l i t y  and t h e  importance of ex tending  
human knowledge. 

b) They emphasise s e l f - e x p r e s s i o n  o r i e n t e d  occupa t iona l  
v a l u e s .  

c)  They s t r e s s  t h e  i n t e l l e c t u a l i t y  and r a t i o n a l i t y  of 
t h e  mature s c i e n t i s t .  

d) They s t r e s s  t h e i r  own r a t i o n a l i t y  and i n t e l l e c t u a l  
c a p a c i t i e s .  1 

These f e a t u r e s  a r e  c h a r a c t e r i s t i c  of p rospec t ive  s c i e n t i s t s  

a t  t h e  po in t  of e n t r y  t o  u n i v e r s i t y .  They a r e  probably 

de r ived  from t h e  p r e s e n t a t i o n  of s c i e n c e  i n  s choo l s  which is 

c l e a r l y  'academic'  i n  n a t u r e .  One way of i n v e s t i g a t i n g  t h e  

p r e s e n t a t i o n  of s c i e n c e  i n  s cbbo l s  would be t o  under take  an  
\ 

exhaus t ive  con ten t - ana lys i s  of s c i e n c e  textbooks and t e a c h e r s  

manuals. I t  has  not  been p o s s i b l e  t o  inc lude  such an analysis  

a s  p a r t  of t h i s  s t u d y .  However, a  cu r so ry  examination seems 

t o  i n d i c a t e  t h a t  l i t t l e  mention is made e i t h e r  d i r e c t l y  o r  

i n d i r e c t l y  of t h e  c h a r a c t e r  of s c i e n c e  a s  a  c a r e e r  o r  of t h e  

e x t r i n s i c  rewards a s s o c i a t e d  wi th  such a  c a r e e r .  School 

t ex tbooks  tend  t o  emphasise t h e  v a l i d i t y  of s c i e n t i f i c  

t hough t ,  t h e  i n t e l l e c t u a l  s a t i s f a c t i o n  involved i n  t h i n k i n g  

s c i e n t i f i c a l l y ,  and t o  some e x t e n t  t h e  p r a c t i c a l  u t i l i t y  of 

2  s c i e n t i f i c  knowledge. One b a s i c  aim of s c i e n c e  tex tbooks  is 

t h a t  of encouraging t h e  a t t i t u d e s  of 'academic' s c i e n c e .  

This  is s t a t e d  openly i n  a t  l e a s t  one t e a c h e r ' s  manual: 3 

1 See above p .  120.  

2  e  . g .  Limpus, Reid & Shore: Exp lo ra t ions  i n  Sc i ence ,  
C r a i g ,  Roche and Navarra: Experimenting i n  Science 

3 C r a i g ,  Roche and Navarra: Teache r ' s  Manual f o r  Experi-  
menting i n  Sc ience .  



. . .  t h e  s c i e n t i f i c  method is a method of honesty ,  and 
n e i t h e r  t e a c h e r  nor  c h i l d  $hou%d be pena l ized  i n  any 
way f o r  being hones t ,  T L ~  l e a r n e r  should never be 
humi l ia ted  f o r  t h e  admisaian of ignorance .  The k m p l i -  
c a t i o n s  of s c i e n c e  f o r  mental hygience and human reza- 
t i o n s  a r e  profound.  

I t  could be we l l  f o r  t h e  t e a c h e r  t o  cons ide r  the 
i m p l i c a t i o n s  of s c i e n c e  i n  t he  development of such 
behaviour p a t t e r n s  a s  open-mindedness, c r i t i ca l -minded-  
n e s s ,  and t h e  avoidance o f  g u l l i b i l i t y .  

We have come a c r o s s  t h e s e  l a t t e r  v i r t u e s  before  i n  t h e  writ ings 

of Oppenheimer and Bronowski, Merton and Barber ;  t hey  embody 

many of t hose  va lues  which I have sugges ted  above have been '$ 

c h a r a c t e r i s t i c  of academic s c i e n c e  i n  t h e  p a s t  and u n i v e r s i t y  

s c i e n c e  a t  t h e  p re sen t  t i m e ,  and they  c l e a r l y  imply t h e  com- 

pany of e q u a l s  p a t t e r n  of s o c i a l  r e l a t i o n s  a s  an i d e a l .  I n  

s h o r t ,  s c i e n c e  is presen ted  i n  t h e  school  a s  e s s e n t i a l l y  a n  

i n t e l l e c t u a l  a c t i v i t y  which is i n t r i n s i c a l l y  s a t i s f y i n g  bu t  

which is t o  be valued i n  a d d i t i o n  f o r  its t echno log ica l  

u t i l i t y .  Consequently,  t hose  persons  a r e  drawn i n t o  s c i e n c e  

who can f i r s t l y  s a t i s f y  t h e  u n i v e r s i t y ' s  f i n a n c i a l  and educa- 

t i o n a l  requirements  and secondly whose self- image and occupa- 

t i o n a l  va lues  converge wi th  t h i s  s o c i a l  image of s c i e n c e ,  The 

va lues  of t hose  e n t e r i n g  s c i e n c e  emphasise t h e  d e s i r e  f o r  h igh  

income but  a l s o  f o r  r a t i o n a l i t y ,  c r e a t i v i t y ,  s e l f - e x p r e s s i o n ,  

i nd iv idua l i sm and t h e  wish t o  ex tend  human knowledge. A t  t h e  

same t i m e  t h e  p o t e n t i a l  s c i e n t i s t ' s  se l f - image l a y s  overwhelm- 

i n g  s t r e s s  upon h i s  i n t e l l e c t u a l i t y .  Thus i t  is i n  terms of 

a convergence between s o c i a l  image and sel f - image t h a t  we can 

beg in  t o  e x p l a i n  t h e  unique f e a t u r e s  of the  p roces s  of r e c r u i t -  

ment of p o t e n t i a l  s c i e n t i s t s  i n t o  t h e  u n i v e r s i t y .  

The account s o  f a r  s t r e s s e s  t h e  d i f f e r e n c e s  which 
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e x i s t  between recswxtmer t  i n t a  sc ience  and recru i tment  i e t o  

o t h e r  professions. Y e t  t he re  a r e ,  a s  t h e  S,F,U. s tudy demon- 

s t r a t e d ,  many p o t e n t i a l  s c i e n t i s t s  w h o  d i f f e r  in no marked 

way from o t h e r  p rospec t ive  p r o f e s s i o n a l s .  Row do these 

persons  f i t  i n t o  s c i e n t i f i c  r e c r u i ~ m e n t ?  The s imp les t  answer 

t o  t h i s  q u e s t i o n  is t h a t  there a r e  f u r t h e r  p rocesses  of Se- 
I 

l e c t i o n  w i t h i n  s c i e n c e  i t s e l f  which o p e r a t e  a long  l i n e s - s i m i -  

l a r  t o  t h o s e  which govern s e l e c t i o n  i n t o  t h e  u n i v e r s i t y ;  a t  i 
t h e  same t ime t h e r e  is a n  e f f e c t i v e  system of s o c i a l i z a t i o n  

w i t h i n  s c i e n c e  which moulds r e c r u i t s  i n  t h e  r equ i r ed  d i r ec t ion .  

The only a v a i l a b l e  s t u d i e s  of s e l e c t i o n  w i t h i n  s c i e n t i f i c  

groups a r e  those of R. Krohn. H i s  f i n d i n g s  are c o n s i s t e n t  

wi th  t h e  main t h e s i s  of t h e  p r e s e n t  s t u d y .  They i n d i c a t e  

that  r ec ru i tmen t  and selection w i t h i n  s c i e n c e  are a conl lnua-  

tion of t h e  p roces s  whereby s c i e n t i s t s  a r e  drawn t o  s t u d y  

s c i e n c e  a s  undergradua tes ,  To begin w i t h  Krohn s t u d i e d  

s c i e n t i s t s  in American i n d u s t r y ,  g~ve rnmen t  and u n i v e r s i t y ,  

p r i m a r i l y  with respect t o  d ivergences  i n  va lues  and a t t i t u d e s  

towards s c i e n c e .  H i s  s t u d y  r evea l ed  t h a t  u n i v e r s i t y  s c i e n t i s t s :  

a) had z31 less p r a c t i c a l  concept ion  of t h e  n a t u r e  09 
s c i e n c e  ; 

b had a s p e c i f i c a l l y  intcsl ' lectuaf, conception ~f the  
s c i s n t i f  ic r o l e  r a t h e r  than a g e n e r a l i z e d  profes- 
s i o n a l  concept ion ;  and 

c) were more f avourab le  t o  t h e  i n d i v i d u a l  i n v e s t i g a t o r  
as t h e  a p p r o p r i a t e  u n i t  of r e s e a r c h ,  a s  opposed t o  
t h e  orynwi!md t e a m ,  Y 

1 8 .  Krohn: The f n s t l t u t i o n a $  Locmtian of the ~ c i e a t i s t k a n d  
BPS S c i e n t i f i c  Values i n  IRE Transac t ions  of Engineering 
Management, VeP. EM&, No. 3 ,  S s p t . ' m .  



The va lues  p a r t i c u l a r l y  emphasised by u n i v e r s i t y  s c i e n t i s t s  

were i nd iv idua l i sm i . e ,  pers&ak independence and r e l i a n c e  

upon o n e ' s  own judgment, and i n t e l l e c t u a l i t y ,  i . e .  reliance 

upon reason and enjoyment of the l i f e  of t h e  mind, A f t e r  

having examined t h e  d i f f e r e n t  p a t t e r n s  of s c i e n t i f i c  va lues  

found i n  vary ing  i n s t i t u t i o n a l  l o c a t i o n s ,  Krohn went on t o  I 

i n v e s t i g a t e  whether d i f f e r e n t  t y p e s  of person a r e  a t t r a c t e d  

t o  and encouraged by t h e  d i f f e r e n t  i n s t i t u t i o n a l  c o n t e x t s .  (r 

i 

Once a g a i n  he found t h a t  u n i v e r s i t y  s c i e n t i s t s  were a  d i s t i n c t  

group.  S i g n i f i c a n t l y  more u n i v e r s i t y  s c i e n t i s t s  had chosen 

s c i e n c e  o u t  of i n t e l l e c t u a l  i n t e r e s t  r a t h e r  t han  a s  a  r e s u l t  

of concern wi th  a t t a i n i n g  some k ind  of p r o f e s s i o n a l  s t a t u s ;  

more u n i v e r s i t y  s c i e n t i s t s  had been in f luenced  by  t h e i r  pro- 

f e s s o r s  and had r e s p e c t e d  them a s  men and a s  s c i e n t i s t s ;  and 

more u n i v e r s i t y  s c i e n t i s t s  t r a c e d  t h e i r  i n t e r e s t  i n  s c i e n c e  

back i n t o  t h e i r  chi ldhood thereby  demons t ra t ing ,  accord ing  t o  

Krohn 's  i n t e r p r e t a t i o n ,  a  s t r o n g e r  mo t iva t ion  i n  favour  of 

s c i e n c e  .' The main i m p l i c a t i o n  of Krohn's  work is t h a t  t h e  

minor i t y  of persons  who stress 'academic'  a s p e c t s  of  s c i e n c e  

a t  t h e  po in t  of e n t r y  i n t o  u n i v e r s i t y  make t h e i r  l a s t i n g  

occupa t iona l  commitment i n  favour  of u n i v e r s i t y  r e s e a r c h ,  

whi le  t h e  l a r g e r  p ropor t ion  of p rospec t ive  s c i e n t i s t s  who 

d i f f e r  i n  no marked way from o t h e r  would-be profess ionaPs  move 

away from t h e  u n i v e r s i t y  i n t o  i n d u s t r i a l  and government science. 

A t  t h e  same eime t h e r e  is evidence t o  sugges t  t h a t  s c i e n t i s t s  

1 R .  Krohn: The S c i e n t i s t :  A Changing S o c i a l  Type i n  
American Behavioral  S c i e n t i s t ,  Dec. 1962,  



who a r e  favoured by h igh  l e v e l s  of a b i l i t y  a r e  l i k e l y  t o  be 

s e l e c t e d  i n t o  u n i v e r s i t y  sc&ee and bas i c  r e s e a r c h  i n  general.  

A t t r i t i o n  i n  g radua te  s choo l s  t ends  t o  be h i g h ,  and 
only t h e  more competent and highly motivated s t u d e n t s  
o b t a i n  t h e  d o c t o r a t e .  Among t hose  who do o b t a i n  doc- 
t o r a t e s  i n  s c i e n c e ,  only  a  f r a c t i o n  a r e  permi t ted  t o  
e n t e r  c a r e e r s  i n  b a s i c  r e s e a r c h  ( u n i v e r s i t y  s c i ence )  ; 
t h e  r e s t  become t e a c h e r s ,  a d m i n i s t r a t o r s ,  and a p p l i e d  
s c i e n t i s t s .  Basic  s c i e n t i s t s  t hen  a r e  a  h igh ly  
s e l e c t e d  and h igh ly  s o c i a l i z e d  e l i t e  group.  1 

The gene ra l  con tou r s ,  t h e n ,  of r ec ru i tmen t  w i t h i n  
(- 

s c i e n c e  can be desc r ibed  a s  fo l lows .  The ma jo r i t y  of s c i e n c e  \ 

s t u d e n t s  e n t e r i n g  u n i v e r s i t y  d i f f e r  i n  no major r e s p e c t s  from 

o t h e r  undergradua tes .  Only a smal l  p ropor t ion  of p o t e n t i a l  

s c i e n t i s t s  endorse  'academic' occupa t iona l  v a l u e s ,  self- image,  

e t c .  I t  is t h i s  smal l  mino r i t y  which, by l a y i n g  p a r t i c u l a r  

emphasis upon t h e  r a t i o n a l i t y  and i n t e l l e c t u a l i t y  of s c i e n c e  

and of themselves ,  provided t h e  c o n s i s t e n t  f i n d i n g s  of t h e  

S . F . U .  s t u d y .  During t h e  pe r iod  of undergraduate  and graduate 

s tudy  t h e r e  is a  process  of s e l e c t i v e  drop-out and e f f e c t i v e  

s o c i a l i z a t i o n  i n  terms of t h e  va lues  and norms of u n i v e r s i t y  

s c i e n c e .  V i r t u a l l y  a l l  s c i e n c e  g radua te s  and even more t h o s e  

who ach ieve  t h e  d o c t o r a t e  w i l l  have been moulded by t h e  soc i a l  

environment of u n i v e r s i t y  s c i e n c e .  However, on ly  t hose  who 

g ive  evidence of t h e  h ighes t  a b i l i t y  and who most embody t h e  

va lues  of u n i v e r s i t y  s c i e n c e  w i l l  be r e c r u i t e d  i n t o  un ive r s i t y  

r e s e a r c h .  Fur thermore,  w i t h i n  u n i v e r s i t y  s c i e n c e  t h e  va r ious  

d i s c i p l i n e s  and s p e c i a l i s m s  a r e  o rdered  h i e r a r c h i c a l l y  i n  

accordance wi th  s c i e n t i f i c  va lues  and those  s t u d e n t s  de f ined  

a s  ' b e t t e r '  s c i e n t i s t s  w i l l  t end  t o  be r e c r u i t e d  i n t o  h igher  

1 W. Hagstrom: The S c i e n t i f i c  Community. 
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p r e s t i g e  d i s c i p l i n e s .  

S p e c i a l t i e s  w i th  high p r e s t i g e  u s u a l l y  f i n d  i t  easy 
t o  r e c r u i t  s c i e n t i s t s  and succeed i n  r e c r u i t i n g  those  
wi th  most t a l e n t .  I n  s p e c i a l t i e s  wi th  low p r e s t i g e ,  
on t h e  o t h e r  hand, t h e  recru i tment  problem may be . . .  
most s e r i o u s .  1 

Those s t u d e n t s  not  s e l e c t e d  i n t o  u n i v e r s i t y  s c i ence  w i l l  

move out  i n t o  i n d u s t r y  and government. On t h e  whole t h e s e  

persons  w i l l  endorse  t h e  va lues  of u n i v e r s i t y  s c i ence  l e s s  

f u l l y  and they  w i l l  be de f ined  a s  less academical ly  g i f t e d .  

Once wi th iq  i n d u s t r y  and government t h e  motives and va lues  

of t h e s e  s c i e n t i s t s  w i l l  be f u r t h e r  moulded away from t h e  

academic p a t t e r n  by t h e i r  new i n s t i t u t i o n a l  environment. 

Many of t h e s e  s c i e n t i s t s ,  however, w i l l  r e t a i n  role-behaviours 

c h a r a c t e r i s t i c  of u n i v e r s i t y  s c i e n c e ; 2  i n  p a r t i c u l a r  t hey  

w i l l  con t inue  pub l i sh ing  r e s e a r c h  i n  r e t u r n  f o r  r e c o g n i t i o n  

by t h e  s c i e n t i f i c  community even though p u b l i c a t i o n  may be 

t o t a l l y  i r r e l e v a n t  t o  advancement w i t h i n  t h e i r  n o n - s c i e n t i f i c  

b u r e a u ~ r a c ~ . ~  I n  s h o r t  t h e r e  is a process  whereby t h e  major- 

i t y  of q u a l i f i e d  s c i e n t i s t s  a r e  channe l led  away from univer -  

s i t y  s c i e n c e  i n t o  i n d u s t r y  and government. There is  evidence 

t o  sugges t  t h a t  persons  remaining i n  t h e  u n i v e r s i t y  a r e  

'academicf s c i e n t i s t s ;  whi le  t h e  m a j o r i t y ,  whose mot iva t ion  

is b a s i c a l l y  s i m i l a r  t o  t h a t  of o t h e r  p rospec t ive  profess ionals ,  

1 ' I b i d .  

2  See above p .49.  

3 L .  Meltzer:  S c i e n t i f i c  P r o d u c t i v i t y  i n  Organiza t iona l  
S e t t i n g s  i n  Jou rna l  of S o c i a l  I s s u e s ,  12  (1956) . 



move i n t o  more p ro fes s ibna l -bu reauc ra t i c  sur roundings .  

Recruitment i n t o  sc ience ,  d i f f e r s  from t h a t  i n t o  o t h e r  pro- 

f e s s i o n ,  w i th in  t h e  framework of t h i s  s t u d y ,  i n  t h a t  t h e r e  

a r e  more r e c r u i t s  who e i d o r s e  khe va lues  and s o c i a l  images 

of an  ' academica l ly1  organized s c i e n c e .  These r e c r u i t s  t end  

t o  be absorbed i n t o  u n i v e r s i t y  s c i e n c e  whi le  t hose  exp res s ing  

more usua l  va lues  and images e n t e r ,  i n  t h e  long r u n ,  employ- 

ment i n  government and i n d u s t r y .  1 

The account of s c i e n t i f i c  r ec ru i tmen t  o f f e r e d  s o  

f a r  i n  t h i s  c h a p t e r  i s  very gene ra l  and , a p p l i e s  e q u a l l y  t o  

Canada and t h e  United S t a t e s .  However, t h e r e  is  i n  f a c t  one 

important  d i f f e r e n c e  between t h e  o r g a n i z a t i o n  of s c i e n c e  i n  

t h e s e  two c o u n t r i e s  which a f f e c t s  t h e  p a t t e r n  of r e c r u i t m e n t .  

I n  t h e  U.S. r e s e a r c h  and development t a k e s  p l ace  predominantly 

w i t h i n  p r i v a t e l y  owned i n d u s t r y ;  i n  Canada r e s e a r c h  is  per-  

formed l a r g e l y  w i t h i n  government e s t ab l i shmen t s  (Table  2 6 ) .  

Whereas i n  t h e  U.K.  and even more i n  t h e  U.S. t h e  m a j o r i t y  

of s c i e n t i s t s  spend most of  t h e i r  p r o f e s s i o n a l  l i f e  i n  indus-  

t r y ,  t h e  g r e a t e r  p ropor t ion  of Canadian s c i e n t i s t s  a r e  d e s t i n e d  

t o  work i n  government. 

Table  26.  Amount of Research and Development Performed by2 
Government and Indus t ry  i n  Three S o c i e t i e s  

eanada - 1959 U . K .  - 1958/9 U.S. - 1959 
Mi l l i ons  of ~ o l l a r s  Mi l l i ons  of Pounds Mi l l i ons  of D o l l a r s  

S t e r l i n g  
Performed by 
Government 126 159 1780 

Performed by 
Indus t ry  97  

1 The evidence s u p p o r t i n g  t h i s  account of r ec ru i tmen t  w i t h i n  
s c i e n c e  is very s l e n d e r .  I t  can never be more t h a n  t e n t a -  
t i v e  u n t i l  a  ' l o n g d i t u d i n a l t  s t udy  is under taken which 
fo l lows  the  same ba t ch  of s c i e n t i s t s  through t h e  r e l e v a n t  
p a r t s  of t h e i r  c a r e e r s .  

2  Source: The Royal Commission on Government Organiza t ion  i n  
Canada 1963 Spec i a l  Area of Adminis t ra t ion  23: S c i e n t i f i c  

ch apd Devcln-nt  . 



Furthermore,  t h e  o r g a n i z a t i o n  o f ~ ~ ~ e r t a i n  s e c t i o n s  of govern- 

ment s c i e n c e  i n  Canada is u n l i k e  t h a t  i n  o t h e r  s o c i e t i e s ,  

f o r  government s c i e n c e  i n  Canada inc ludes  t h e  Nat iona l  

Research Council  which is c r e d i t e d  by a l l  commentators wi th  

having a  most 'academic' form of o r g a n i z a t i o n .  

. . .  while  t h e r e  is l i t t l e  d i s t i n c t i o n  between t h e  types  
of a c t i v i t y  i n  va r ious  government l a b o r a t o r i e s ,  t h e r e  i 

1 

is cons ide rab le  d i s s i m i l a r i t y  i n  t h e  a d m i n i s t r a t i v e  and 
environmental  c o n d i t i o n s  under which r e s e a r c h  is con- 
duc t ed .  The gene ra l  view of s c i e n t i s t s  is t h a t  t h e  
Nat ional  Research Counc i l ' s  l a b o r a t o r i e s  provide a  modd 

environment i n  terms of f a c i l i t i e s ,  employment and 
personnel  p r a c t i c e s ,  a s  we l l  a s  i n  t he  degree  of 
f i n a n c i a l  autonomy enjoyed.  1 ,  2 

Consequently i t  seems l i k e l y  t h a t  r ec ru i tmen t  i n t o  t h e  labor -  

a t o r i e s  of t h e  N.R.C. w i l l  be s i m i l a r  t o  recru i tment  i n t o  

u n i v e r s i t y  s c i e n c e .  However, t he  a c t u a l  c h a r a c t e r  of r e c r u i t -  

ment w i l l  depend upon t h e  image of t h e  N.R.C. he ld  by un iver -  

s i t y  s c i e n t i s t s  i n  Canada and on t h i s  po in t  t h e r e  is no d i r e c t  

evidence a v a i l a b l e .  

S c i e n t i f i c  r ec ru i tmen t  t h e n ,  i n  Canada today ,  oper- 

a t e s  a long t h e  l i n e s  desc r ibed  above. Any changes i n  t h i s  

p a t t e r n  t o  be expected i n  t h e  near  f u t u r e  w i l l  d e r i v e  from 

t h e  r a p i d  .expansion of s c i e n c e  which is a l r eady  underway. 

The expansion of u n i v e r s i t y  s c i e n c e ,  which a t  p r e sen t  absorbs  

around 14% of s c i e n t i s t s ,  is of course  a  p re requis i t ' e  f o r  

s c i e n t i f i c  growth i n  gene ra l  and its occurrence is f o r e -  

shadowed i n  t h e  Bladen Repor t .  This  Commission on t h e  

1 I b i d .  

2 See above p .  62.  
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Financing of Higher Education i n  Canada proposed t h a t  govern- 

ment support  of research  and graduate  s t u d i e s  be i sc reased  

quickly and by a considerable  @mount. One es t ima te  of in -  

c rease  i n  expenditure  on graduate  s t u d i e s  i n  sc ience  and 

engineering quoted by t h e  Commission was a s  follows: 

Table 27. Estimated Expenditure on Graduate 
S tudies  i n  Science and ~ n g i n e e r i n g l  

Year 

1964/5 

Amount 

65 m i l l i o n  d o l l a r s  

220 m i l l i o n  d o l l a r s  

331 m i l l i o n  d o l l a r s .  

Universi ty  sc ience  w i l l  grow dur ing  t h e  next decade because 

it provides a t r a i n i n g  ground f o r  government and i n d u s t r i a $  

s c i e n t i s t s ,  and because i t  is genera l ly  recognized a4 t h e  

bes t  environment f o r  bas ic  r e sea rch ,  I t  is d i f f i c u l t  t o  

decide whether u n i v e r s i t y  sc ience  w i l l  expand a t  a r a t e  

f a s t e r  than  t h a t  of sc ience  i n  genera l .  We can be s u r e  how- > 

ever  t h a t  t h e  r a t e  of growth of u n i v e r s i t y  sc ience  must a t  

l e a s t  approximate t h a t  of sc ience  i n  indus t ry  and government 

taken t o g e t h e r ,  I n  c o n t r a s t ,  i t  does seem evident  t h a t  

sc i ence  i n  indus t ry  w i l l  expand more quickly than  government 

sc ience .  There a r e  s e v e r a l  reasons f o r  t h i s ,  To begin with,  

t h e  r ecen t  re-organizat ion of goverwnent sc ience  i p d i c a t e s  

t h a t  f u t u r e  pol icy  w i l l  r e a s s e r t  t h e  once bas ic  goal of govern- 

ment sc ience  p o l i c y ,  namely t h a t  of helping generate  growth i n  

Canadian i n d u s t r y ,  One of t h e  o r i g i n a l  purposes f o r  which the 

c e n t r a l  government devoted money f o r  r e sea rch  was t o  s t imulate  

1 The Royal Commission on Government Organizat ion.  This  ssti- 
mate was m e s e n t e d  t o  t h e  Commission by t h e  Canadian Associ- 
a t i o n  of Graduate Schools.  
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i n d u s t r y .  However, i n  t h e  course  of t i m e  government po l i cy  

l o s t  s i g h t  of t h i s  g o a l ,  p a r t l y  because of an underes t imat ion 

of t h e  r e s e a r c h  p o t e n t i a l  of Canadian i n d u s t r y ,  p a r t l y  owing 

t o  t h e  e x i s t e n c e  of s c i e n t i f i c  co lon ia l i sm i n  Canada, and 

p a r t l y  because of t h e  tendency of an e s t a b l i s h e d  bureaucracy 

t o  ex tend  its own o r g a n i z a t i o n  whenever an e n t i r e l y  new r e -  

s e a r c h  p r o j e c t  came under c o n s i d e r a t i o n .  The r e c e n t  forma- 

t i o n  of a  Science Council f o r  Canada is p a r t  of a n  a t tempt  t o  

remedy t h i s  s i t u a t i o n .  The Council  is designed t o  c o n s t i t u t e  

a  s e n i o r  p o l i c y  making group wi th  d i r e c t  a c c e s s  t o  t h e  highest  

eche lons  of government. Of its twenty-seven members, seven 

a r e  bus ines s  r e p r e s e n t a t i v e s ,  n i n e  came from t h e  u n i v e r s i t i e s ,  

and e l even  a r e  p u b l i c  s e r v a n t s .  I t  is hoped t h a t  t h i s  body, 

i n c l u d i n g  a s  it does  r e p r e s e n t a t i v e s  of a l l  major s c i e n t i f i c  

g roups ,  w i l l  coo rd ina t e  government p o l i c y  p a r t i c u l a r l y  w i th  

r e s p e c t  t o  t h e  a c c e l e r a t i o n  of economic growth through ad- 

vances i n  s c i e n c e  and technology.  Formal government c o n t r o l  

over  r e s e a r c h  wi th  r e s p e c t  t o  c e r t a i n  b a s i c  i n d u s t r i e s  such 

a s  t imber  is a l r e a d y  a t  a  maximum i n  Canada. A t  t h e  same time 

government p o l i c y  has  been reorganized  s o  a s  t o  s t i m u l a t e  r e -  

s e a r c h  w i t h i n  i n d u s t r y  and i n d u s t r i a l  expansion.  Consequently 

we can  expect  t h a t  t h e r e  w i l l  be a  swing i n  t h e  d i s t r i b u t i o n  

of s c i e n t i s t s  away from government employment and i n  favour  of 

i n d u s t r y ,  a t  l e a s t  f o r  t h e  next  decade o r  s o .  Thus du r ing  

t h i s  pe r iod  r ec ru i tmen t  of s c i e n t i s t s  w i l l  t end  t o  have a  

r a t h e r  d i f f e r e n t  p a t t e r n  from t h a t  e x i s t i n g  a t  p r e s e n t .  

There a r e  s e v e r a l  d i f f e r e n t  ways i n  which government 

can a s s i s t  t h e  expansion of i n d u s t r i a l  r e s e a r c h .  For example, 



s p e c i f i c  a p p l i e d  r e s e a r c h  p r o j e c t s  can, be c o n t r a c t e d  ou t  t o  

Canadian i n d u s t r y  by means of s p e c i a l  r e sea rch  funds .  This  

p a t t e r n  of coopera t ion  between government and p r i v a t e  indus-  

t r y  w i th  r e s p e c t  t o  s c i e n t i f i c  r e s e a r c h  is t h e  one commonly 

found i n  t he  U.S. I n  gene ra l  i t  involves  no change i n  t h e  

normal o r g a n i z a t i o n  of i n d u s t r i a l  r e s e a r c h .  There is ,  how- 

e v e r ,  ano the r  form of o r g a n i z a t i o n  which is emerging i n  

Canada which is something of a  new d e p a r t u r e .  I t  is exempli- ,' 
i 

f i e d  i n  t h e  Sher idan  Park scheme. A s h o r t  d e s c r i p t i o n  of 

t h i s  p r o j e c t  w i l l  g i v e  some i d e a  of t h e  o r g a n i z a t i o n  involved 

and of how, i n c r e a s i n g l y ,  government and i n d u s t r y  may combine 

t o  a c c e l e r a t e  r e s e a r c h  a  nd development i n  Canada. 

The Sher idan  Park Research Community is a massive 

r e s e a r c h  c e n t r e  now be ing  b u i l t  o u t s i d e  Toronto.  I t  is spon- 

s o r e d  by t h e  On ta r io  P r o v i n c i a l  Government and by p r i v a t e  i n -  

d u s t r y ,  on t h e  assumption t h a t  indigenous r e s e a r c h  w i l l  s t i m -  

u l a t e  Canadian i n d u s t r y  and f r e e  i t  from undue dependence upon 

developments i n  t h e  United S t a t e s .  Within a  few y e a r s  She r i -  

dan Park w i l l  have 100 m i l l i o n  d o l l a r s  worth of b u i l d i n g s ,  

p l u s  more r e s e a r c h  equipment t han  can a t  p r e s e n t  be es t imated ;  

it w i l l  be occupied by r e s e a r c h  e s t ab l i shmen t s  from many of 

t h e  w o r l d ' s  l a r g e s t  companies; and i t  w i l l  house s i x  thousand 

s c i e n t i s t s  and t e c h n i c i a n s  who w i l l  be pa id  a t  l e a s t  f o r t y -  

two m i l l i o n  d o l l a r s  annual ly . '  The Sher idan  Park scheme is 

under t h e  c o n t r o l  of t h e  On ta r io  Research Foundat ion which 

has  been i n  o p e r a t i o n  f o r  t h i r t y - f i v e  y e a r s  and which o b t a i n s  

1 Macleans, D e c . l s t ,  1965.  



s i x - t e n t h s  of i ts funds f ram p r i v a t e  i n d u s t r y ,  th ree- ten ths  

from t h e  p r o v i n c i a l  government, and one-tenth from i n t e r e s t  

on inves tments .  The funds  from i n d u s t r y  and government a r e  

on t h e  whole payments f o r  s p e c i f i c  ass ignments .  Research a t  

Sher idan  Park w i l l  not  revolve  around t h e  u n i v e r s i t y ,  although 

t h e  s i t e  has c l e a r l ?  been chosen t o  f a c i l i t a t e  acces s  t o  t h e  

numerous u n i v e r s i t i e s  i n  t h e  Toronto a r e a .  Fur thermore,  t h e  

a t t i t u d e  t o  payment of s c i e n t i s t s  w i l l  not be t h a t  of t h e  
s 

u sua l  Canadian u n i v e r s i t y .  The aim of t h e  o r g a n i z a t i o n s  oc- 

cupying Sher idan  Park w i l l  be t o  a t t r a c t  and hold t h e  b e s t  

r e s e a r c h  s c i e n t i s t s  a v a i l a b l e  by o f f e r i n g  high s a l a r i e s ,  

l a v i s h  r e s e a r c h  equipment and p l easan t  sur roundings .  I f  

t h i s  k ind  of e s t a b l i s h m e n t ,  based on t h e  coope ra t ion  of i n -  

d u s t r y  and p r o v i n c i a l  government, sp reads  i t  w i l l  t end  t o  

complete t h e  p r o f e s s i o n a l i z a t i o n  of s c i e n c e  i n  Canada. I t  

is a l s o  e x p r e s s l y  designed t o  a t t r a c t  s c i e n t i s t s  away from 

government and u n i v e r s i t y  i n t o  i n d u s t r y  and is l i k e l y  t o  

p l ay  a  prominent r o l e  i n  emphasising t h e  swing from govern- 

ment s c i e n c e  t o  s c i e n c e  i n  i n d u s t r y .  

I n  t h e  near  S u t u r e ,  t h e n ,  government s c i e n c e  i n  

Canada w i l l  be r e l a t i v e l y  s t a b l e  whi le  s c i e n c e  i n  t h e  un iver -  
and i n d u s t r y  

s i t y / w i l l  expand r a p i d l y .  T h i s  double expansion w i l l  t end  t o  

c r e a t e  d i f f i c u l t i e s  p a r t i c u l a r l y  because,  i n  t h e  minds of t h e  

p l anne r s  of Canadian s c i e n c e  t h e  c e n t r a l  concern is t h a t  of 

i n d u s t r i a l  growth. A s  a  r e s u l t  of t h i s  s t r e s s  upon technolo-  

g i c a l  and economic pay-off i t  is i n e v i t a b l e  t h a t  t h e  s o c i a l  

1 I b i d .  



image of t h e  s c i e n t i s t  w i l l  change s o  a s  t o  mi r ro r  t h i s  as... 

pec t  of s c i e n t i f i c  r e s e a r c h .  ' T h i s  change i n  image w i l l  be 

produced both in formal ly  and by d i r e c t  manipulat ion on t h e  

p a r t  of government and i n d u s t r i a l  agenc ie s .  But it seems 

u n l i k e l y  t h a t  t h e  emphasis upon i n d u s t r i a l  s c i ence  can oper- 

a t e  without d i s t o r t i n g  t h e  academic image of t h e  s c i e n t i s t  

which has  played such an  important  p a r t  i n  s c i e n t i f i c  r e -  

c ru i tment  up t o  t h e  p re sen t  day.  A s  t h e  academic a s p e c t s  

of t h e  s c i e n t i s t ' s  image d e c l i n e  i n  prominence i t  seems pro- 

bab le  t h a t  r ec ru i tmen t  of ' academica l ly '  i n c l i n e d  s c i e n t i s t s  

w i l l  be reduced.  Thus t h e  q u e s t i o n  a r i s e s  of whether i t  is 

p o s s i b l e  t o  i n c r e a s e  r ec ru i tmen t  i n t o  i n d u s t r i a l  s c i e n c e  

wi thout  adve r se ly  a f f e c t i n g  recru i tment  i n t o  u n i v e r s i t y  s c i -  

ence .  Fur thermore,  is t h e  'academic'  s c i e n t i s t  e s s e n t i a l  t o  
t 

c r e a t i v e ,  innova t ing  r e sea rch?  Is S t e a c i e  c o r r e c t  i n  t h e  

remarks quoted a s  a n  i n t r o d u c t i o n  t o  t h i s  s tudy? 

I n  a  r e s e a r c h  o r g a n i z a t i o n  a  few people make a l l  t h e  
d i f f e r e n c e .  I f  f i v e  percen t  of t h e  s t a f f  of a  
r e s e a r c h  l a b o r a t o r y  a r e  r e a l l y  f i r s t - r a t e ,  wi th  
imagina t ion  and i n i t i a t i v e ,  a l l  is w e l l .  Without 
t h i s  f i v e  percen t  very l i t t l e  t h a t  is worth whi le  
w i l l  emerge from t h e  l a b o r a t o r y .  I f  we a r e  going 
t o  expand, t h e s e  a r e  t h e  e s s e n t i a l  people .  This  - 
is where t h e  sho r t age  w i l l  develop.  

The expansion of Canadian s c i e n c e  i n t o  a  'mature '  s c i e n c e  

w i l l  have t o  be f o s t e r e d  by government, I t  w i l l  a l s o  involve 

i n c r e a s i n g  b u r e a u c r a t i z a t i o n ,  e x t r i n s i c  rewards such a s  high 

income, and t h e  emergence of an  a p p r o p r i a t e  s o c i a l  image. 

Yet i f  t h e s e  changes t a k e  p l a c e  i t  may be necessary t o  t ake  

s p e c i f i c  measures t o  encourage t h e  p o t e n t i a l  ' academic ' 

s c i e n t i s t ,  i f  we make t h e  assumption t h a t  t h e  l a t t e r  is 



e s s e n t i a l  t o  t h e  maintenance of c r e a t i v e  s c i e n t i f i c  

innovat ion. '  I f  we can a s s u l e  t h a t  t h e  academic s c i e n t i s t  

p rov ides  a  necessary dynamic element i n  s c i e n c e  and t h a t  

p r o f e s s i o n a l  s c i e n c e  w i l l  f i n d  i t  i n c r e a s i n g l y  d i f f i c u l t  

t o  r e c r u i t  such men, i t  fo l lows  t h a t  t h e  r e c o n c i l i a t i o n  of 

s c i e n t i f i c  growth i n  Canada wi th  t h e  maintenance o f  high 

s t a n d a r d s  of r e s e a r c h  w i l l  be d i f f i c u l t  t o  ach ieve .  

1 Many commentators c la im t h a t  p r e c i s e l y  t h i s  problem of 
main ta in ing  s c i e n t i f i c  q u a l i t y  a l r eady  f a c e s  t h e  
b u r e a u c r a t i c  s c i e n c e  of t h e  United S t a t e s .  



Appendix: Addi t iona l  S t a t i s t i c a l  Tables  

Table  28. Types of High School Attended (ques t ion  15) 

S c i e n t i s t s  Non-sc ien t i s t s  
% % 

Church suppor ted  h igh  school  3 6 

Other independent h igh  school  8  6  

Pub l i c  h igh  school  89 - 

Table 29.  P o l i t i c a l  A f f i l i a t i o n  (ques t ion  6) 

S c i e n t i s t s  Non- sc i en t i s t s  
% % 

S o c i a l  C r e d i t  11 6 

New Democratic Pa r ty  33 31 

L i b e r a l  43 44 

Progres s ive  Conservat ive  5 12 

Table  30. Rel ig ious  A f f i l i a t i o n  ( q u e s t i o n  1) 

Ca tho l i c  

S c i e n t i s t s  Non-scient ists 
% % 

I Anglican 1 7  22 

I Other P r o t e s t a n t  37 34 

Other 3 4 

No r e l i g i o n  

2 
X t e s t  not s i g n i f i c a n t  a t  95% l e v e l  of conf idence f o r  
any of t h e s e  s e t s  of f i g u r e s .  
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