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C O M M A N D E R  W E H M E Y E R :  G e n e r a l  H o l l i s ,  L a d i e s  and  G e n t l e -  
m e n :  T h e  s u b j e c t  t o d a y  i s  " R e s e a r c h  and D e v e l o p m e n t  in  H u m a n  
R e s o u r c e s .  " T h e  s t u d y  of h u m a n  r e s o u r c e s  c a n n o t  in  m y  e s t i m a t i o n  
be  c l a s s i f i e d  a s  an  e x a c t  s c i e n c e .  R e s e a r c h ,  we  a r e  r e m i n d e d ,  i s  
t he  d i l i g e n t  i n v e s t i g a t i o n  to  d i s c o v e r  f a c t s  b y  s t u d y .  In the  f i e l d  of 
h u m a n  r e s o u r c e s ,  t h i s  s t u d y  i s  e x t r e m e l y  c o m p l i c a t e d  b e c a u s e  of t h e  
a l m o s t  u n l i m i t e d  n u m b e r  of v a r i a b l e s  t h a t  i n f l u e n c e  the  f a c t s .  U n -  
r a v e l i n g  t h i s  m a z e  of h u m a n  s o u r c e  m a t e r i a l  t a k e s  a k e e n  u n d e r s t a n d -  
i ng  by  a d e v o t e d  and  e x c e e d i n g l y  w e l l  q u a l i f i e d  p r o f e s s i o n a l  m a n .  
T o d a y  y o u  wi l l  h e a r  f r o m  s u c h  a m a n .  He  h a s  l o n g  b e e n  a l e a d e r  in  
h i s  p r o f e s s i o n .  He  i s  p r e s e n t l y  a c t i v e  a s  E x e c u t i v e  O f f i c e r  in the  
AAAS,  w h i c h  i s  t he  A m e r i c a n  A s s o c i a t i o n  f o r  the  A d v a n c e m e n t  of 
S c i e n c e .  

I t  i s  w i t h  g r e a t  p l e a s u r e  t h a t  I now i n t r o d u c e  to  y o u ,  D r .  D a e l  
Wol f le .  

DR.  W O L F L E :  G e n e r a l  H o l l i s ,  G e n t l e m e n :  D u r i n g  the  f e w  p a s t  
y e a r s  t h e r e  h a s  b e e n  a s u b s t a n t i a l  and  i m p o r t a n t  c h a n g e  in  t h e  a t t i t u d e  
we in  t h i s  c o u n t r y  h o l d  t o w a r d  o u r  h u m a n  r e s o u r c e s .  T o  a c o n s i d e r a b l e  
m e a s u r e  t h a t  i s  a l s o  t r u e  of E n g l a n d ,  F r a n c e ,  S c a n d i n a v i a ,  and  m o s t  
of  W e s t e r n  E u r o p e ,  bu t  I w i l l  t a l k  o n l y  abou t  t he  U n i t e d  S t a t e s .  

A d o z e n  y e a r s  o r  so  ago ,  we  w e r e  r e l a t i v e l y  u n c o n c e r n e d  a b o u t  o u r  
m a n p o w e r  r e s o u r c e s .  Now we a r e  v e r y  m u c h  c o n c e r n e d .  T h i s  c h a n g e  
of  a t t i t u d e  s e e m s  to  m e  to  h a v e  c o m e  a b o u t  a s  a r e su l t "  of s e v e r a l  f a c t s  
and  t r e n d s  t h a t  a r e  c l o s e l y  r e l a t e d  bu t  t h a t  c a n  be  s e p a r a t e d  f o r  p u r -  
p o s e s  of  d e s c r i p t i o n .  

F i r s t  i s  the  f a c t  t h a t  we  h a v e  h a d  a r e a l  c h a n g e  in  the  r e l a t i o n  b e -  
t w e e n  m a n p o w e r  s u p p l y  and  m a n p o w e r  d e m a n d s .  If we l o o k  b a c k  
t h r o u g h  the  d e c a d e s  of o u r  e x p a n d i n g  c o u n t r y ,  we  s e e  t h a t  we h a d  a 
p e r i o d  of b o u n t i f u l  s u p p l y  of m a n p o w e r ,  w i th  w a v e  a f t e r  w a v e  of i m -  
m i g r a t i o n  b r i n g i n g  n e w  w o r k m e n  f r o m  E u r o p e  and  t h e n  l a t e r  f r o m  o t h e r  
p a r t s  of  t h e  g l o b e .  As  we b u i l t  t he  W e s t ,  we  h a d  i m m i g r a n t  g r o u p s  
c o m i n g  to  N e w  Y o r k  and  o t h e r  e a s t e r n  p o r t s  and  p u s h i n g  on w e s t  
t h r o u g h  the  p l a i n s  and  the  m o u n t a i n s  to  the  P a c i f i c  c o a s t .  W h e n  we 
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w a n t e d  to bu i ld  r a i l r o a d s ,  we had  an  i m m i g r a n t  supp ly .  A m o n g  the  
i m m i g r a n t s  t h e r e  w e r e  not  on ly  l a b o r e r s ,  but a l s o  s k i l l e d  a r t i s a n s ,  
s c h o l a r s ,  and t e a c h e r s .  T h e r e  w e r e  a l s o  the m o t h e r s  and f a t h e r s  
of m a n y  of the s c h o l a r s ,  t e a c h e r s ,  l e a d e r s ,  s c i e n t i s t s ,  m i l i t a r y  of-  
r i c e r s ,  and s p e c i a l i s t s  of o t h e r  k inds  on w h o s e  b r a i n s  our  g r o w t h  h a s  
d e p e n d e d .  

Out of th i s  b a c k g r o u n d ,  we had a r e l a t i v e l y  a m p l e  s u p p l y  of m e n  
fo r  W o r l d  W a r  I. M o b i l i z a t i o n  fo r  W o r l d  W a r  II took  p l a c e  f o l l o w i n g  
as long  and deep  a d e p r e s s i o n  as we h a v e  e v e r  had  in  th i s  c o u n t r y .  
C o n s e q u e n t l y  we did not  have  a s e r i o u s  m a n p o w e r  p r o b l e m  u n t i l  a f t e r  
W o r l d  W a r  II, and it w a s  not  un t i l  about  1950 tha t  it b e c a m e  g e n e r a l l y  
r e c o g n i z e d  tha t  we did have  s u c h  a p r o b l e m .  

The  b i r t h  r a t e  c h a n g e s  of the  p a s t  s e v e r a l  d e c a d e s  have  b e e n  a 
m a j o r  c a u s e  of the  p r o b l e m .  R e l a t i v e l y  low b i r t h  r a t e s  d u r i n g  the 
t w e n t i e s  and t h i r t i e s  m e a n  tha t ,  r e l a t i v e  to the whole  p o p u l a t i o n ,  
we now h a v e  a s m a l l e r  n u m b e r  than  we would  l i ke  of young  m e n  and 
w o m e n  in the  age  b r a c k e t s  of 18 to 30. B e c a u s e  of the m e d i c a l  a d v a n c e s  
we h a v e  a l a r g e  n u m b e r  of o l d s t e r s  to s u p p o r t ,  and,  b e c a u s e  of the 
h igh  b i r t h  r a t e s  of r e c e n t  y e a r s ,  a m u c h  l a r g e r  n u m b e r  of c h i l d r e n  to 
s u p p o r t .  T h e r e  h a s ,  in f ac t ,  b e e n  a v e r y  r e a l  c h a n g e  in the age  d i s -  
t r i b u t i o n  of the popu la t i on .  We no l o n g e r  have  wha t  a p p e a r s  to be  an 
u n l i m i t e d  supp ly  of m a n p o w e r  fo r  a l m o s t  a n y t h i n g  we wan t  to do. On 
the c o n t r a r y  t h e r e  is  a g r o w i n g  c o n c e r n  about  the  s h o r t a g e s  in m a n y  
f i e l d s  of w o r k .  

A s e c o n d  f a c t o r  in the  m a n p o w e r  s i t u a t i o n  is  the  h i g h e r  e x p e c t a -  
t i ons  tha t  peop l e  have .  T h e y  want  h i g h e r  s a l a r i e s  and p o s i t i o n s .  T h e y  
have  c o m e  to e x p e c t  a h i g h e r  s t a n d a r d  of l iv ing .  T h e y  wan t  m o r e  e d u -  
c a t i o n  fo r  t h e m s e l v e s  and t h e i r  c h i l d r e n .  T h e y  want  m o r e  s e r v i c e s  
and l u x u r i e s .  T h e s e  h e i g h t e n e d  a s p i r a t i o n s  have  i n c r e a s e d  our  d e m a n d s  
fo r  t e a c h e r s ,  fo r  d o c t o r s ,  fo r  n u r s e s ,  l a w y e r s ,  s c i e n t i s t s ,  and t e c h n o l -  
o g i s t s  of a v a r i e t y  of k i n d s .  

The  t h i r d  t r e n d  is  the  c h a n g e  f r o m  a r e l a t i v e l y  u n s p e c i a l i z e d  to 
a r e l a t i v e l y  s p e c i a l i z e d  supp ly  in our  to t a l  l a b o r  f o r c e .  F r o m  an e a r l i e r  
t i m e ,  w h e n  we had  a l a r g e  n u m b e r  of u n s k i l l e d  and s e m i s k i l l e d  l a b o r -  
e r s  and r e l a t i v e l y  few h i g h l y  s k i l l e d  and p r o f e s s i o n a l l y  e d u c a t e d  w o r k -  
m e n ,  we  h a v e  c o m e  to a s i t u a t i o n  in wh ich  a m u c h  l a r g e r  p r o p o r t i o n  of 
the to t a l  l a b o r  f o r c e  is  in the  h i g h l y  s k i l l e d  and  p r o f e s s i o n a l  c a t e g o r i e s .  

D u r i n g  th i s  c e n t u r y  the n u m b e r  of p e o p l e  e n g a g e d  in m e d i c i n e ,  in 
d e n t i s t r y ,  in n u r s i n g ,  and o t h e r  h e a l t h  p r o f e s s i o n s  has  i n c r e a s e d  s o m e  



2-112 t i m e s  a s  r a p i d l y  a s  t h e  p o p u l a t i o n  a s  a w h o l e .  T h e  n u m b e r  o f  
e n g i n e e r s  h a s  i n c r e a s e d  s o m e  f i v e  t i m e s  a s  r a p i d l y ,  and  t h e  n u m b e r  
o f  s c i e n t i s t s  a b o u t  t e n  t i m e s  a s  r a p i d l y ,  a s  h a s  t h e  t o t a l  p o p u l a t i o n .  

T h i s  t r e n d  t o w a r d  s p e c i a l i z a t i o n  g r o w s  n o t  o n l y  n u m e r i c a l l y ,  b u t  
i t  g r o w s  b y  m u l t i p l i c a t i o n .  S p e c i a l i z a t i o n  b e g e t s  a d d i t i o n a l  k i n d s  o f  
s p e c i a l i z a t i o n .  A s  we  h a v e  d e v e l o p e d  m o r e  h i g h l y  c o m p l e x  i n d u s t r y ,  
w e  h a v e  c o m e  to  n e e d  a l a r g e r  n u m b e r  of  f i s c a l  e x p e r t s  a n d  a c o r p s  
o f  m a n a g e m e n t  p e r s o n n e l ,  s u c h  a s  p e r s o n n e l  m a n a g e r s ,  in  o r d e r  t o  
k e e p  t h e  i n d u s t r i a l  f l o w  m o v i n g  s m o o t h l y .  

T h e  f o u r t h ,  a n d  f i n a l ,  f a c t o r  c o n t r i b u t i n g  to  o u r  c o n c e r n  o v e r  t h e  
N a t i o n ' s  m a n p o w e r  s i t u a t i o n  i s  t h e  r e c e n t  g e n e r a l  a w a r e n e s s  of  t h e  
s t a r t l i n g l y  a n d  s o m e t i m e s  f o r b i d d i n g l y  e f f e c t i v e  e d u c a t i o n a l  s y s t e m  
of  t h e  S o v i e t  U n i o n .  R u s s i a n  e m p h a s i s  on  s c i e n c e  and  t e c h n o l o g y  in  
i t s  e d u c a t i o n a l  s y s t e m  p o s e s  f o r  u s  a t h r e a t  t h a t  i s  u s u a l l y  p h r a s e d  in  
s o m e  s u c h  t e r m s  a s :  " A r e  we  w i n n i n g  o r  a r e  we  l o s i n g  t h e  t e c h n o -  
l o g i c a l  r a c e  w i t h  R u s s i a ? "  M a n y  of  y o u  a r e  f a m i l i a r  w i t h  s o m e  of  
t h e  f i g u r e s  t h a t  h a v e  b e e n  c i t e d  on  t h e  R u s s i a n  p r o d u c t i o n  of  s c i e n t i s t s  
a n d  e n g i n e e r s .  T h e  U .  S. h a s  h a d  a h e a d  s t a r t  a n d  s t i l l  h a s  a l a r g e r  
s u p p l y  t h a n  do  t h e  R u s s i a n s ,  b u t  t h e y  a r e  t r a i n i n g  s c i e n t i s t s  a n d  e n g i -  
n e e r s  a t  a m o r e  r a p i d  r a t e  t h a n  we  a r e ,  a n d  we  c a n  e x p e c t  t o  t a k e  
s e c o n d  p l a c e  in  t e r m s  of  n u m b e r s  in  t h e  v e r y  n e a r  f u t u r e .  

The Soviet Government has produced this situation by emphasizing 
science and mathematics throughout the entire school system and by 
providing handsome rewards for scientists and engineers. As students, 
they receive larger scholarships than do other students. After gradua- 
tion from college they receive higher pay and are given greater pres- 
tige and more privileges than are most other workers. Moreover, 
their scientific work is given strong support. Yesterday afternoon I 
listened to a lecture by the Director of the Institute of the Soviet Acad- 
emy of Science, which provides abstracting and translating service to 
Russian scientists on the scientific literature of the rest of the world. 
It is an amazingly large and useful organization to Russian science and 
technological industry. With a staff of about 1,800 full-time workers 
and with the help of some 1,300 scientists who serve on a part-time 
and voluntary basis, as abstracters and translators, this organization 
publishes eleven abstract journals. They search the literature of 
some 10,000 scientific journals that are published in this country, 
in England, in France, in Germany, and other parts of the world. 
Within a relatively short time after a scientific article is published 
anywhere in a major country of the world, an abstract of that article 
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i s  in  t h e  h a n d s  of  a l l  t h e  R u s s i a n  s c i e n t i s t s  i n  t h a t  p a r t i c u l a r  a r e a .  I f  
t h e  s c i e n t i s t  t h i n k s  t h a t  h e  w o u l d  l i k e  to  s e e  t h e  e n t i r e  a r t i c l e ,  h e  
s e n d s  in  a n o t e  s a y i n g  t h a t  h e  w o u l d  l i k e  to  h a v e  a t r a n s l a t i o n  of  t h a t  
a r t i c l e ,  a n d  a R u s s i a n  t r a n s l a t i o n  i s  p r o m p t l y  s e n t  to  h i m .  F o r  
a r t i c l e s  t h a t  a p p e a r  to  be  of  m a j o r  i m p o r t a n c e ,  t h e  p r o c e s s  i s  s p e e d e d  
u p ,  s o  t h a t  t w o  o r  t h r e e  w e e k s  a f t e r  p u b l i c a t i o n  a n  a b s t r a c t  of  t h e  
a r t i c l e  i s  s e n t  b y  t h e  S o v i e t  A c a d e m y  of S c i e n c e  to  t h e  i n d u s t r i e s  a n d  
t h e  e n g i n e e r i n g  s c h o o l s  w h e r e  t h a t  a r t i c l e  m i g h t  b e  of  u s e .  

We a r e ,  t h e r e f o r e ,  in  t h e  s i t u a t i o n  of  b e i n g  in  c o m p e t i t i o n  w i t h  a 
c o u n t r y  t h a t  i s  p l a c i n g  m o r e  e m p h a s i s  u p o n  s c i e n c e  a n d  t e c h n o l o g y  
t h a n  we  do .  T h a t  i s  t h e  f o u r t h  of  t h e  g e n e r a l  t r e n d s  t h a t  h a v e  s e r v e d  
to  c r e a t e  in  t h i s  c o u n t r y  m u c h  m o r e  a t t e n t i o n  to  t h e  p r o b l e m  of  h o w  
we  a r e  u s i n g  t h e  b r a i n p o w e r  of  t h e  N a t i o n  t h a n  we  g a v e  to  t h a t  p r o b -  
l e m  f i v e  o r  t e n  o r  m o r e  y e a r s  a g o .  

M o r e o v e r ,  I a m  c o n v i n c e d  t h a t  t h e  t r e n d  t o w a r d  g r e a t e r  e m p h a s i s  
u p o n  g o o d  u t i l i z a t i o n  of  t h e  b r a i n s  of  t h e  c o u n t r y  w i l l  c o n t i n u e .  We a r e  
w i t n e s s i n g ,  on  a w o r l d w i d e  b a s i s ,  s t r o n g  p r e s s u r e  on  t h e  p a r t  o f  b a c k -  
w a r d  n a t i o n s  t o  c a t c h  up .  T h o s e  n a t i o n s  h a v e  R u s s i a  a s  a n  e x a m p l e .  
R u s s i a  h a d  i t s  F i v e - Y e a r  P l a n s .  N o w  C h i n a  i s  h a v i n g  i t s  F i v e - Y e a r  
P l a n .  T h e r e  a r e  s t r o n g  e v i d e n c e s  of  n a t i o n a l i s m  in  I n d i a ,  in  E g y p t ,  
a n d  e l s e w h e r e .  T h e  l e s s o n  t h a t  t h e  m o r e  a d v a n c e d  n a t i o n s  a r e  s e t t i n g  
b e f o r e  t h e  m o r e  b a c k w a r d  o n e s  i s  t h a t  p r o g r e s s  c a n  c o m e  a b o u t  t h r o u g h  
e d u c a t i o n ,  t h r o u g h  i n d u s t r i a l  d e v e l o p m e n t ,  a n d  t h r o u g h  t h e  a l l i e d  e f -  
f o r t s  to  d e v e l o p  t e c h n o l o g y ,  t o  d e v e l o p  i n d u s t r y ,  t o  d e v e l o p  s c i e n c e - -  
d e v e l o p m e n t s  t h a t  a l l  d e p e n d  on h i g h l y  s p e c i a l i z e d ,  w e l l  e d u c a t e d  m e n  
a n d  w o m e n  in  a n u m b e r  o f  f i e l d s .  

In  t h e  m o r e  a d v a n c e d  n a t i o n s  we a r e  w i t n e s s i n g  t h e  c h a n g e s  t h a t  
a r e  d e s c r i b e d  u n d e r  t h e  t a g  of a u t o m a t i o n .  A u t o m a t i o n  w i l l  r e d u c e  
f u r t h e r  t h e  r e q u i r e m e n t s  f o r  r e l a t i v e l y  u n s k i l l e d  w o r k e r s  a n d  w i l l  s t i l l  
f u r t h e r  i n c r e a s e  t h e  r e q u i r e m e n t s  f o r  h i g h l y  s k i l l e d  and  h i g h l y  t r a i n e d  
m a n p o w e r .  

I n d u s t r y  h a s  b e c o m e  t h o r o u g h l y  c o n v i n c e d  of  t h e  v a l u e  of  r e s e a r c h .  
I t  p o i n t s  w i t h  p r i d e  a n d  s o m e t i m e s  w i t h  a m a z e m e n t  t o  t h e  h i g h  p e r c e n t -  
a g e  o f  t h e  i n c o m e  of  c o m p a n i e s  s u c h  a s  D u p o n t  t h a t  i s  d e r i v e d  f r o m  
p r o d u c t s  t h a t  t w e n t y  y e a r s  a g o  n o n e  of  u s  h a d  e v e r  h e a r d  of  b u t  w h i c h  
w e r e  j u s t  b e g i n n i n g  to  e m e r g e  f r o m  t h e  r e s e a r c h  l a b o r a t o r i e s .  Y o u  
a r e  f a m i l i a r  w i t h  c h a n g e s  in  m i l i t a r y  t e c h n o l o g y  t h a t  a r e  a l l i e d  to  t h e s e  
i n d u s t r i a l  c h a n g e s ,  and  y o u  k n o w  t h e  g r o w i n g  n u m b e r  o f  m i l i t a r y  s p e c i a l -  
i z a t i o n s  t h a t  t h o s e  c h a n g e s  h a v e  m a d e  n e c e s s a r y .  
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T h e  c u r r e n t  s i t u a t i o n ,  t h e n ,  and  t h e  s i t u a t i o n  a g a i n s t  w h i c h  I t h i n k  
we  o u g h t  t o  c o n s i d e r  t h e  w h o l e  p r o b l e m  of  r e s e a r c h  on  t h e  h u m a n  
r e s o u r c e s  of  t h e  N a t i o n ,  i s  a s i t u a t i o n  of  s h o r t a g e  r a t h e r  t h a n  o n e  of  
b o u n t i f u l  s u p p l y .  T h e  s h o r t a g e s  c a n  b e  e x p e c t e d  to  b e c o m e  g r e a t e r  
b e c a u s e  of  t h e  i n c r e a s e d  r e c o g n i t i o n  of  t h e  i m p o r t a n c e  of  h i g h l y  
t r a i n e d  s p e c i a l i s t s  and  t h e  c o n t i n u a t i o n  of  t h e  t r e n d s  t h a t  l e a d  to  
s p e c i a l i z a t i o n .  

S i n c e  we m u s t  e x p e c t  t h e s e  t r e n d s  to  c o n t i n u e ,  and  t h e  d e m a n d s  
f o r  t h e  h i g h l y  e d u c a t e d  a n d  t h e  h i g h l y  s k i l l e d  to  i n c r e a s e ,  we  f a c e  t h e  
p r o b l e m  of  w h a t  to  do  a b o u t  i t .  At  a n y  p o i n t  in  t i m e  t h a t  p r o b l e m  h a s  
to  be  a n s w e r e d  in  t w o  w a y s .  In  t h e  f i r s t  p l a c e ,  and  q u i t e  o b v i o u s l y ,  
we  do  t h e  b e s t  we  c a n  w i t h  t h e  r e s o u r c e s  a v a i l a b l e  to  u s  a n d  w i t h  t h e  
k n o w l e d g e  we h a v e  a t  t h a t  t i m e .  In  i n d u s t r y ,  t h e r e  h a v e  b e e n  m a n y  
e f f o r t s  m a d e  to  i m p r o v e  t h e  u t i l i z a t i o n  of  e n g i n e e r s .  S o m e  e n g i n e e r s  
h a v e  b e e n  s h i f t e d  i n t o  e n g i n e e r i n g  d u t y  f r o m  d u t y  t h a t  r e q u i r e d  l e s s  
of  t h e i r  s p e c i a l  c o m p e t e n c e .  S o m e  e n g i n e e r s  h a v e  b e e n  s u p p l i e d  w i t h  
t e c h n i c a l  a i d s  of  o n e  k i n d  o r  a n o t h e r ,  s u c h  a s  c o m p u t i n g  t o o l s ,  to  
m a k e  t h e i r  w o r k  m o r e  e f f i c i e n t .  

We h a v e  a s h o r t a g e  o f  s c h o o l  t e a c h e r s ,  and  we t r y  to  do  t h e  b e s t  
we  c a n  b y  s t a n d i n g  s o m e b o d y  u p  in  f r o n t  of  e v e r y  c l a s s r o o m  w h e t h e r  
h e  k n o w s  m u c h  a b o u t  w h a t  h e  i s  t e a c h i n g  o r  n o t .  In t h e  m i l i t a r y  s e r v -  
i c e ,  y o u  h a v e  p r o b l e m s  of  g o o d  u t i l i z a t i o n ,  of  b o t h  t h e  o f f i c e r  a n d  t h e  
e n l i s t e d  g r o u p s .  T h r o u g h o u t  t h e  N a t i o n  we  f a c e  p r o b l e m s  of  t h e  m a n -  
p o w e r  s u p p l y ;  we  d e b a t e  f r o m  t i m e  to  t i m e  q u e s t i o n s  s u c h  a s  t h e  d e -  
s i r a b i l i t y  of  s t u d e n t  d e f e r m e n t ;  p e o p l e  s h i f t  f r o m  o n e  j o b  to  a n o t h e r  
in  t e r m s  of  s a l a r i e s  and  t h e  a t t r a c t i o n s  t h a t  t h e  f r e e  e c o n o m i c  s i t u a t i o n  
m a k e s  a v a i l a b l e  to  t h e m  in  d i f f e r e n t  t y p e s  of  w o r k .  

Good utilization is an attempt to solve the problem of our man- 
power supply, but it is not basically a research  effort. It is, rather,  
the process  of doing the best  job that we can at any particular time in 
t e rms  of what we know and what we have to work with at that time. 
Since it i s  not a research  problem, I simply call it to your attention 
and go on to the second type of effort to make better use of our brain 
power and human resources ;  that is, we t ry  to find out how to do a job 
bet ter  than we know now or than we have known in the past. That is the 
problem of research.  

T h e  c h a i r m a n  h a s  a l r e a d y  p o i n t e d  ou t  t h a t  p e r s o n n e l  r e s e a r c h  d o e s  
n o t  h a v e  t h e  n i c e n e s s  of  p r e c i s i o n  a n d  e l e g a n c e  of  r e s u l t  t h a t  one  c a n  
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e x p e c t  in  t h e  p h y s i c a l  a n d  b i o l o g i c a l ,  s c i e n c e s .  In  p e r s o n n e l  r e s e a r c h  
we  a r e  d e a l i n g  w i t h  h u m a n  b e i n g s ,  w h o  a r e  p r e t t y  c o m p l i c a t e d ,  a n d  
w i t h  t h e  s o c i a l  m a s s ,  w h i c h  i s  e v e n  m o r e  c o m p l i c a t e d .  C o n s e q u e n t l y  
w e  m u s t  e x p e c t  a c o n s i d e r a b l e  a m o u n t  o f  f u z z i n e s s  in  s o m e  of  t h e  
d a t a  a n d  r e s u l t s .  

I w o u l d  l i k e  to  m e n t i o n  f o u r  a r e a s  of  r e s e a r c h  on  h u m a n  r e s o u r c e s :  
T h e  f i r s t  i s  t h e  n e e d  f o r  m o r e  a n d  b e t t e r  i n f o r m a t i o n  a b o u t  t h e  s u p p l y  
of  m a n p o w e r ,  t h e  s u p p l y  of  i n t e l l i g e n c e  a n d  a b i l i t y ,  and  t h e  u s e  a n d  
d e m a n d  f o r  p e o p l e  of  v a r i o u s  q u a l i f i c a t i o n s .  We h a v e  o n l y  r e c e n t l y  
r e a l i z e d  t h a t  we  n e e d  t h a t  k i n d  of  i n f o r m a t i o n .  F i f t e e n  y e a r s  a g o  t h e  
D e p a r t m e n t  o f  A g r i c u l t u r e  c o u l d  t e l l  f a i r l y  e x a c t l y  n o w  m a n y  p i g s  
t h e r e  w e r e  in  t h e  U n i t e d  S t a t e s ,  b u t  n o b o d y  k n e w  h o w  m a n y  p h y s i c i s t s  
t h e r e  w e r e ,  o r  m a t h e m a t i c i a n s ,  o r  e l e c t r o n i c  e n g i n e e r s .  N o b o d y  h a d  
t h o u g h t  t o  t r y  to  c o u n t  t h o s e  w i t h  t h e  a c c u r a c y  w i t h  w h i c h  we  c a n  c o u n t  
o u r  l i v e s t o c k .  R e c e n t l y ,  h o w e v e r ,  t h e  D e p a r t m e n t  o f  t h e  C e n s u s  h a s  
b e e n  a t t e m p t i n g  to  g e t  i n f o r m a t i o n  of  t h a t  k i n d  a n d  h a s  e x t e n d e d  t h e  
w o r k  of t h e  C e n s u s  B u r e a u  a c c o r d i n g l y .  

F o r  f o u r  y e a r s ,  f r o m  1950 to  1954,  I h a d  t h e  p l e a s u r e  of  s e r v i n g  
a s  d i r e c t o r  o f  a n  o r g a n i z a t i o n  t h a t  w a s  e s t a b l i s h e d  to  m a k e  a r a t h e r  
t h o r o u g h g o i n g  s t u d y  of  t h e  s u p p l y  of  s p e c i a l i s t s  in  e n g i n e e r i n g ,  s c i e n c e ,  
l a w ,  m e d i c i n e ,  n u r s i n g ,  b u s i n e s s  m a n a g e m e n t ,  and  o t h e r  f i e l d s ;  h o w  
t h o s e  s p e c i a l i s t s  w e r e  u s e d ;  and  w h a t  t h e  d e m a n d s  f o r  t h e m  s e e m e d  to  
b e  a n d  w e r e  l i k e l y  t o  be  in  t h e  f u t u r e .  

T h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n  h a s ,  in  t h e  l a s t  f e w  y e a r s ,  a s -  
s u m e d  r e s p o n s i b i l i t y  f o r  c o l l e c t i n g  a n d  p u b l i s h i n g  i n f o r m a t i o n  a b o u t  
t h e  s u p p l y  and  d e m a n d  f o r  p e o p l e  i n  t h e  s c i e n c e s  a n d  h a s  b e c o m e  t h e  
b e s t  s o u r c e  o f  i n f o r m a t i o n  on  t h a t  t o p i c .  

O t h e r  a g e n c i e s  a r e  w o r k i n g  on  t h e  s u p p l y  of  s t u d e n t s  a n d  t h e  q u a l i -  
f i c a t i o n s  of  s t u d e n t s ,  and  a r e  m e a s u r i n g  a n d  p r e d i c t i n g  t h e  f l o w  of  
s t u d e n t s  t h r o u g h  t h e  v a r i o u s  s c h o o l  l e v e l s  a n d  o u t  t h r o u g h  c o l l e g e s  a n d  
u n i v e r s i t i e s  i n t o  t h e  l a b o r  f o r c e .  

I m i g h t . m e n t i o n  a f u n d a m e n t a l  l a c k  t h a t  e x i s t s  in  t h i s  a r e a  of  
s t a t i s t i c a l  i n f o r m a t i o n  a b o u t  o u r  m a n p o w e r  s u p p l y .  We . n e e d  to  k n o w  
m u c h  b e t t e r  t h a n  we  do  h o w  to  m a k e  s u c h  s t u d i e s .  We n e e d  s o m e  
b a s i c  m e t h o d o l o g i c a l  i n v e s t i g a t i o n s  of  m e t h o d s  of  f o r e c a s t i n g  m a n p o w e r  
s u p p l y  a n d  d e m a n d  t r e n d s .  T h e r e  h a s  b e e n  a l i t t l e  w o r k  in  t h i s  f i e l d ,  
b u t  on  t h e  w h o l e  t h e r e  h a s  b e e n  v e r y  l i t t l e ,  a n d  i t  h a s  n o t  b e e n  s a t i s -  
f a c t o r y .  We a r e  s t i l l  d o i n g  a g r e a t  d e a l  of  g u e s s i n g  a n d  o u r  m e t h o d s  
of  f o r e c a s t i n g  a r e  s t i l l  v e r y  c r u d e .  
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T u r n i n g  now to the o t h e r  a r e a s  of r e s e a r c h  on h u m a n  r e s o u r c e s ,  
I wi l l  m e n t i o n  f i r s t  the s e l e c t i o n  p r o b l e m ,  then  the  p r o b l e m  of t r a i n -  
ing ,  and f i n a l l y  the top ic  of h u m a n  e n g i n e e r i n g ,  o r  the d e s i g n  of e q u i p -  
m e n t  to fi t  h u m a n  c a p a c i t i e s .  T h e s e  t h r e e - - s e l e c t i o n ,  t r a i n i n g ,  and 
e q u i p m e n t  d e s i g n - - a r e  the f a m i l i a r  h e a d i n g s  u n d e r  wh ich  th i s  b r o a d  
a r e a  of s t u d y  is  u s u a l l y  c l a s s i f i e d .  

P e o p l e  d i f f e r  in p r a c t i c a l l y  e v e r y  way  in w h i c h  t h e y  c a n  be 
m e a s u r e d ;  o b v i o u s l y ,  in h e i g h t  and w e i g h t  and co lo r ;  l e s s  o b v i o u s l y  
in g e n e r a l  i n t e l l i g e n c e  and ab i l i t y ,  and a l l  k i n d s  of s p e c i a l  a b i l i t i e s .  
It  s e e m s  c o m m o n  s e n s e  tha t  when  t h e r e  is  a job tha t  c a l l s  fo r  a c e r -  
t a i n  type  of ab i l i t y ,  we should  look  fo r  p e o p l e  who have  tha t  a b i l i t y  
i n s t e a d  of t a k i n g  anyone  who h a p p e n s  to be  a v a i l a b l e .  

M i l i t a r y  a c c e p t a n c e  of th i s  type  of s e l e c t i o n  p h i l o s o p h y ,  and the 
d e v e l o p m e n t  of t e s t s  to m e a s u r e  a b i l i t y  and a s s i g n  peop l e  to a r e a s  of 
w o r k  in w h i c h  t h e y  cou ld  be m o s t  u s e f u l l y  e n g a g e d ,  got  i t s  s t a r t  in 
W o r l d  W a r  I. D u r i n g  and s i n c e  W o r l d  W a r  II it  ha s  e x p a n d e d  so  tha t  
we now h a v e  g r e a t  v a r i e t i e s  of t e s t s  fo r  a l l  s o r t s  of m a i n t e n a n c e  
o p e r a t i o n s  and o p e r a t i n g  r e s p o n s i b i l i t i e s .  

I s a y  it got  i t s  s t a r t  in  W o r l d  W a r  I in the m i l i t a r y  a r e a .  F i v e  
y e a r s  ago  in a c o n f e r e n c e  on the s e l e c t i o n  of m i l i t a r y  m a n p o w e r ,  one 
of the s p e a k e r s  c a l l e d  the a t t e n t i o n  of the a u d i e n c e  to a v e r y  m u c h  
o l d e r  s t o r y  of the  e x p e r i m e n t a l  s e l e c t i o n  of m i l i t a r y  m a n p o w e r .  T h e  
s p e a k e r  who b r o u g h t  th i s  old s t o r y  to ou r  a t t e n t i o n  was  W a l l a c e  F e n n ,  a 
p h y s i o l o g i s t  f r o m  R o c h e s t e r ,  who wen t  b a c k  to c h a p t e r s  6 to 8 in the  
Book  of J u d g e s  and a n a l y z e d  the s t o r y  of G ideon .  I would l i ke  to r e a d  
you  a p a r a g r a p h  or  two of D r .  F e n n ' s  l e c t u r e -  

"It is recorded how Gideon was called upon by God to raise 
an army to smite the Midianites. Gideon responded by raising 
an army of 32,000 Israel i tes .  But the Lord told him that was 
too large and that its success would be impaired by the cowards 
within the ranks. So Gideon told all those who were afraid to fight 
the Midianites to go home. He was left with 10,000 men. This 
may be regarded as the first  use of the personal interview or 
personal preference that we find today. 

"The Lord then told Gideon that his army was still too large 
and designed a performance test to screen out those recruits  who 
were most alert to their soldierly duties. To this end, Gideon led 
his men to the river for a drink, where he eliminated those who 
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c a r e l e s s l y  t h r e w  d o w n  t h e i r  s h i e l d s  a n d  s p e a r s  a n d  l a p p e d  u p  t h e  
w a t e r  l i k e  d o g s ,  w i t h  t h e i r  b a c k s  to  t h e  p o s s i b l e  e n e m y .  H e  r e -  
t a i n e d  o n l y  300 m e n  w h o  k e p t  a w a r y  e y e  on  t h e  b u s h e s ,  a n d  w i t h  
t h e  s p e a r  h e l d  r e a d y  in  o n e  h a n d ,  s c o o p e d  a h a s t y  g u l p  of  w a t e r  
w i t h  t h e  o t h e r .  

"This ingenious psychological performance test was pro- 
claimed a success because the Midian camp was duly liquidated 
in the night when Gideon's 300 men smashed their pitchers, re- 

vealed their circle of light, blew their war trumpets, and rushed 

upon the unsuspecting sleepers. " 

Dr. Fenn went on to say: 

"I can't vouch for the accuracy of this story, but I can point 
out that, while it may have been effective, it was not a research 
study. It lacked a control. There is no proof that the well-hy- 
drated who drank on their knees wouldn't have killed even more of 

the enemy than the more cautious segment. So that is why Gideon's 
11 

divinely inspired test is no longer in use. 

T h e  i l l u s t r a t i o n  p o i n t s  ou t  t h e  m a j o r  d i f f e r e n c e  b e t w e e n  ad  h o c  
m e t h o d s  to  a c c o m p l i s h  a p u r p o s e  and  t h e  e x p e r i m e n t a l  r e s e a r c h  t e c h -  
n i q u e  of  s e t t i n g  up  a c o n t r o l  s i t u a t i o n  in  w h i c h  y o u  a r e  a b l e  t o  c o m p a r e  
d i f f e r e n t  r e s u l t s ,  a n d  b y  m a k i n g  c o m p a r i s o n s  c a n  d e t e r m i n e  t h e  e f -  
f e c t i v e n e s s  of  t h e  m e t h o d s  y o u  h a v e  t r i e d  ou t .  

In selecting men for military duty or for a civilian occupation, if 

one wants to know how successful the selection methods have been, it 
is necessary to have a criterion. A criterion provides a method of 
finding out at the end of an experiment whether or not your guesses 
were right. For example, if one is selecting salesmen, actual sales 
records, after the men have been hired, provide a criterion for cheek- 

ing on the value of the selection methods used. 

The need for a criterion, the need to have at the end of a study 

some method of determining how good a job has been done, is the hall- 
mark of a research study. But it is most difficult to get a good crite- 

rion in a practical situation dealing with human beings in all their 
variety and in all the variety of circumstances under which they work. 

It is a serious problem in civilian selection as well as military selec- 

tion. We can select men who do a pretty good job of getting through 

%_ 

k. 
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a m i l i t a r y  s c h o o l ,  b u t  g e t t i n g  t h r o u g h  t h e  s c h o o l  i s  n o t  t h e  s a m e  t h i n g  
a s  s u c c e s s f u l  l e a d e r s h i p  and  s u c c e s s f u l  w o r k  l a t e r  on .  We c a n  do  a 
p r e t t y  g o o d  job  of  s e l e c t i n g  m e n  w h o  c a n  l e a r n  r e l a t i v e l y  q u i c k l y  r a d i o  
c o d e  o r  m a i n t e n a n c e  r e s p o n s i b i l i t i e s  in  e l e c t r o n i c  e q u i p m e n t ,  b u t  
g e t t i n g  t h r o u g h  t h e  t r a i n i n g  p r o g r a m  i s n ' t  t h e  s a m e  t h i n g  a s  e f f e c t i v e -  
n e s s  on  t h e  job .  

T o  t u r n  to  a c i v i l i a n  e x a m p l e :  N e x t  m o n t h  I w i l l  s p e n d  a c o u p l e  o f  
d a y s  w i t h  r e p r e s e n t a t i v e s  of  t h e  A m e r i c a n  A s s o c i a t i o n  of  M e d i c a l  
C o l l e g e s .  T h e  m e d i c a l  s c h o o l s  a r e  v e r y  m u c h  c o n c e r n e d  o v e r  t h e  
s u p p l y  of  c a n d i d a t e s  w a n t i n g  to  e n t e r  m e d i c i n e .  M e d i c a l  s c h o o l s  u s e d  
to  be  a b l e  t o  s e l e c t  t h e i r  f r e s h m e n  m e d i c a l  c l a s s e s  f r o m  t h r e e  o r  f o u r  
o r  f i v e  o r  t e n  t i m e s  a s  m a n y  a p p l i c a n t s  a s  w e r e  p l a c e d  in  t h e  c l a s s .  
N o w ,  in  t h e  c o u n t r y  a s  a w h o l e ,  t h e r e  a r e  l e s s  t h a n  t w i c e  a s  m a n y  
a p p l i c a n t s  a s  a r e  a c t u a l l y  a d m i t t e d .  A f e w  of  t h e  m e d i c a l  s c h o o l s  a r e  
a c c e p t i n g  a l m o s t  e v e r y  a p p l i c a n t  w h o  w a n t s  to  c o m e  to  t h a t  s c h o o l .  
M e d i c i n e  i s  v e r y  m u c h  c o n c e r n e d  a b o u t  t h i s  p r o b l e m  of  s u p p l y  of  
m e d i c a l  p e r s o n n e l  f o r  t h e  f u t u r e .  

T h e y  a l s o  f a c e  t h e  p r o b l e m  of  a g o o d  c r i t e r i o n .  I t  i s  p o s s i b l e  t o  
s e l e c t  s t u d e n t s  w h o  g e t  t h r o u g h  m e d i c a l  s c h o o l ,  b u t  a f t e r  t h a t  w h a t  i s  
i t  t h a t  m a k e s  a g o o d  d o c t o r ?  E a r n i n g s ?  T h e  n u m b e r  of  p a t i e n t s  ? 
N a m e  a n y t h i n g  y o u  l i k e  a n d  i t  i s  d i f f i c u l t  to  u s e  t h a t  a s  a m e a s u r e  of  
e f f e c t i v e n e s s  of  t h e  p h y s i c i a n .  

P e r s o n n e l  s e l e c t i o n  i s  t h e  a r e a  o f  p e r s o n n e l  r e s e a r c h  w h i c h  i s  
b e s t  d e v e l o p e d  and  on  w h i c h  t h e r e  i s  t h e  m o s t  e n c o u r a g i n g  a n d  s u c c e s s -  
f u l  b o d y  of  r e s u l t s ;  y e t  i t  i s  a l w a y s  p l a g u e d  by  t h e  d i f f i c u l t y  of  g e t t i n g  
a g o o d  c r i t e r i o n  a g a i n s t  w h i c h  t o  a s s e s s  w h a t e v e r  s e l e c t i o n  m e t h o d s  
a r e  b e i n g  i n v e s t i g a t e d .  I p o i n t  t h i s  o u t  b e c a u s e  i t  i s  a p r a c t i c a l  p r o b -  
l e m  in  a l l  m i l i t a r y  r e s e a r c h  on  s e l e c t i o n .  

T h e  s e c o n d  of  t h e  t r a d i t i o n a l  a r e a s  o f  p e r s o n n e l  r e s e a r c h  i s  t h a t  of  
t r a i n i n g .  T h e r e  h a s  b e e n  a s u b s t a n t i a l  b o d y ,  b u t  o n l y  w i t h i n  r e l a t i v e l y  
r e c e n t  y e a r s ,  of  m i l i t a r y  r e s e a r c h  w o r k  o n  t r a i n i n g .  P r a c t i c a l  w o r k ,  
o f  c o u r s e ,  g o e s  b a c k  a s  f a r  in  h i s t o r y  a s  t h e r e  h a s  b e e n  m i l i t a r y  o r g a n -  
i z a t i o n ,  b e c a u s e  t r a i n i n g  h a s  b e e n  a p r i m a r y  and  m a j o r  r e s p o n s i b i l i t y  
of  t h e  m i l i t a r y  s e r v i c e s ;  b u t  r e s e a r c h  on  h o w  e f f e c t i v e l y  t r a i n i n g  c a n  
be  g i v e n  f o r  t h i s  o r  t h a t  j o b  i s  o n l y  of  W o r l d  W a r  II r e c e n c y .  S i n c e  
W o r l d  W a r  I I ,  h o w e v e r ,  t h e r e  h a s  b e e n  e x t e n s i v e  w o r k  on  t h e  t r a i n i n g  
of  p i l o t s ,  c o d e  o p e r a t o r s ,  a n d  m a i n t e n a n c e  p e r s o n n e l  of  v a r i o u s  k i n d s .  
S u c h  s t u d i e s  h a v e  b e e n  c a r r i e d  o u t  in  a l l  of  t h e  s e r v i c e s .  A g a i n ,  I 
w o u l d  l i k e  t o  c a l l  a t t e n t i o n  t o  t h e  i m p o r t a n c e  of  a c r i t e r i o n  in  d e t e r m i n -  
i n g  w h e t h e r  o r  n o t  t h e  t r a i n i n g  g i v e n  h a s  b e e n  e f f e c t i v e .  



F i f t e e n  y e a r s  o r  s o  a g o ,  i t  s e e m e d  j u s t  p l a i n  c o m m o n  s e n s e  t h a t  
g i v i n g  a e r i a l  g u n n e r s  p r a c t i c e  in  s k e e t  s h o o t i n g  w o u l d  h e l p  t h e m  to  b e  
b e t t e r  a e r i a l  g u n n e r s .  I t  s e e m e d  g o o d  c o m m o n  s e n s e ,  and  l o t s  of  t h e m  
w e r e  g i v e n  l o t s  of  p r a c t i c e  in  s k e e t  s h o o t i n g ;  b u t  n o b o d y  h a s  e v e r  d e m -  
o n s t r a t e d  t h a t  i t  h e l p e d  t h e i r  s h o o t i n g  o n e  b i t .  F r o m  t h e  l a s t  r e p o r t  I 
h e a r d ,  t h e  i d e a  h a d  b e e n  c o m p l e t e l y  d r o p p e d .  

We a r e  s p e n d i n g  t r e m e n d o u s  a m o u n t s  of  m o n e y  in  m a n u f a c t u r i n g  
a n d  u s i n g  c o m p l e x  s y n t h e t i c  t r a i n i n g  d e v i c e s ,  a n d  I a m  s u r e  t h a t  m a n y  
of  t h e s e  d e v i c e s  a r e  e f f e c t i v e  and  e c o n o m i c a l .  B u t  t o  a c o n s i d e r a b l e  
e x t e n t  t h i s  b e l i e f  i s  j u s t  a s o r t  o f  a r t i c l e  of  f a i t h  o n  m y  p a r t ,  b e c a u s e  
m o s t  of  t h e  s y n t h e t i c  t r a i n i n g  d e v i c e s  h a v e  n o t  b e e n  t r i e d  o u t  in  c a r e -  
f u l l y  c o n t r o l l e d  e x p e r i m e n t a l  c o n d i t i o n s  to  d e t e r m i n e  h o w  e f f e c t i v e l y  
t h e y  a d d  to  t h e  s k i l l  of t h e  t r a i n e e .  T h i s  i s  n o t  t r u e  of  a l l  t r a i n i n g  d e -  
v i c e s ,  f o r  t h i s  i s  a n  a c t i v e  a r e a  of  r e s e a r c h  a n d  t h e r e  h a v e  b e e n  s o m e  
i n t e r e s t i n g  and  w e l l - c o n t r o l l e d  s t u d i e s  o f  t h e  u s e f u l n e s s  o f  s y n t h e t i c  
t r a i n e r  s .  

T h e  f i n a l  and  m o s t  r e c e n t l y  d e v e l o p e d  of  t h e  a r e a s  of  p e r s o n n e l  o r  
h u m a n  r e s o u r c e s  r e s e a r c h  i s  t h e  a r e a  t h a t  i s  s o m e t i m e s  c a l l e d  h u m a n  
e n g i n e e r i n g ,  o r  w o r k  on t h e  m a n - m a c h i n e  c o m b i n a t i o n .  H u m a n  e n g i -  
n e e r i n g  c o v e r s  t h e  e f f o r t  t o  d e s i g n  e q u i p m e n t  s o  t h a t  i t  c a n  b e  m o s t  
r e a d i l y  u s e d  b y  h u m a n  b e i n g s ,  w i t h  a l l  o f  t h e i r  s h o r t c o m i n g s  a n d  l i m i t a -  
t i o n s  a n d  p e c u l i a r i t i e s  a n d  t e n d e n c i e s  to  b e h a v e  in  o n e  w a y  o r  a n o t h e r .  
H e r e  i s  an  a r e a  in  w h i c h  t h e  m i l i t a r y  s e r v i c e s ,  i n s t e a d  of  t a k i n g  o v e r  
f r o m  c i v i l i a n  l i f e ,  h a v e  l e d  t h e  w a y ,  b e c a u s e  t h e  r e a l  s t a r t  o f  w o r k  of  
t h i s  k i n d  t o o k  p l a c e  u n d e r  m i l i t a r y  a u s p i c e s .  

The Air Force has done a great deal of work on cockpit design and 
on the design of instruments by which data come to the pilot or other 
crew members.  These studies have investigated the location of instru- 
ments, the ease with which they can be read, the accuracy with which 
they can be read, how easily one can be differentiated from another, 
and so on. Experimental work on shape coding or color coding of air- 
plane controls has made it easier to discriminate one from another. 
The other services are also carrying on human engineering studies, for 
they all have dozens of problems of designing the materials with which 
a man works partly in terms of.how easily, how accurately, and how 
er ror less ly  an ordinary human being can handle them. 

The three fields of selection, training, and design of equipment all 
fit together, because they are all part of the broader problem of deter- 
mining how a human being can work more effectively. Any improvement 
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we m a k e  in  a n y  one  of t he  t h r e e  m a k e s  t h e  o t h e r  two  e a s i e r .  If  we  
d e s i g n  e q u i p m e n t  so  t h a t  i t  i s  e a s i e r  to  u s e  a c c u r a t e l y  and  e f f e c t i v e l y ,  
we t h e r e b y  s i m p l i f y  t he  p r o b l e m  of s e l e c t i n g  and  t r a i n i n g  m e n  to  u s e  
t h a t  e q u i p m e n t .  If  we s e l e c t  m o r e  e f f i c i e n t l y ,  we m a k e  the  t r a i n i n g  
p r o b l e m  e a s i e r  and  m a k e  u t i l i z a t i o n  e a s i e r  a l s o .  If  we  c a n  i m p r o v e  
o u r  t r a i n i n g  m e t h o d s ,  we c a n  e a s e  up on s e l e c t i o n  r e s t r i c t i o n s .  

I f  we  a s k  h o w  m u c h  p r o g r e s s  h a s  b e e n  m a d e  in  h u m a n  r e s o u r c e s  
r e s e a r c h ,  i t  s e e m s  o n l y  f a i r  to  t r y  to  a n s w e r  in  t e r m s  of t he  t i m e  
s c a l e .  W o r k  on  s e l e c t i o n  in c i v i l i a n  l i f e  s t a r t e d  p e r h a p s  50 y e a r s  ago .  
In  the  m i l i t a r y  s p h e r e ,  i t  s t a r t e d  in W o r l d  W a r  I, bu t  w a s  d r o p p e d  
i m m e d i a t e l y  a f t e r w a r d s  and  no  m o r e  w a s  d o n e  u n t i l  W o r l d  W a r  II. 
In  t e r m s  of  t h a t  k ind  of  a t i m e  s c a l e ,  m y  own a p p r a i s a l  is  t h a t  we  h a v e  
done  a p r e t t y  good  job f o r  i m m e d i a t e  c r i t e r i a ,  s u c h  a s  s e l e c t i n g  m e n  
f o r  s c h o o l s  and  t r a i n i n g  p r o g r a m s .  I a m  m o r e  d o u b t f u l  a b o u t  t he  e f -  
f e c t i v e n e s s  w i t h  w h i c h  we s e l e c t  t h e m  f o r  m o r e  r e m o t e  c r i t e r i a ,  s u c h  
a s  e f f e c t i v e n e s s  on the  job a f t e r  t r a i n i n g .  

On t r a i n i n g  r e s e a r c h  t h e  c i v i l i a n  e x p e r i e n c e  g o e s  b a c k  p e r h a p s  50 
y e a r s  a n d  m i l i t a r y  e x p e r i e n c e  p e r h a p s  15. We h a v e  had  s o m e  s u c c e s s ;  
we k n o w  s o m e  of the  b a s i c  p r i n c i p l e s  on w h i c h  to  d e v e l o p  t r a i n i n g  p r o -  
g r a m s ;  bu t  we h a v e  a l o n g  w a y  to  go.  

On t h e  d e s i g n  of  e q u i p m e n t ,  m i l i t a r y  e x p e r i e n c e  g o e s  b a c k  p e r -  
h a p s  a d o z e n  y e a r s  and  c i v i l i a n  e x p e r i e n c e  l e s s ;  and  t h e r e  we h a v e  a 
good  s t a r t  bu t  no t  m u c h  m o r e .  

On t h e  f i r s t  a r e a  of r e s e a r c h  I m e n t i o n e d ,  t h a t  of  s e c u r i n g  b a s i c  
s t a t i s t i c a l  i n f o r m a t i o n  on the  s u p p l y  and  d e m a n d  c o n c e r n i n g  the  h u m a n  
r e s o u r c e s  of  the  N a t i o n ,  t h e r e  a l s o  we h a v e  s i m p l y  g o t t e n  s t a r t e d .  

In  s u m m a r y  of o u r  p r o g r e s s ,  I t h i n k  we  s h o u l d  f e e l  e n c o u r a g e d  
bu t  we  c a n ' t  be  s a t i s f i e d .  T h e r e  i s  s t i l l  t oo  m u c h  i g n o r a n c e  and  t o o  
m u c h  t h a t  i s  d e s i r a b l e  f o r  u s  to  know.  T h e r e  i s  a m p l e  r o o m  f o r  l o t s  
and  l o t s  of  f u r t h e r  w o r k .  

In  c o n c l u s i o n ,  l e t  m e  t r y  in  a b o u t  one  m i n u t e  to  s u m m a r i z e .  D u r i n g  
t h e  p a s t  d e c a d e  o r  so  we  h a v e  h a d  a s w e e p i n g  and  f u n d a m e n t a l l y  i m p o r t a n t  
c h a n g e  in  t he  a t t i t u d e  we  h a v e  t a k e n  t o w a r d  the  i n t e l l e c t u a l  and  h u m a n  
r e s o u r c e s  of t he  c o u n t r y ,  a c h a n g e  f r o m  a c o m p a r a t i v e  l a c k  of c o n c e r n  
a b o u t  o u r  m a n p o w e r  r e s o u r c e s  to  one  of g r e a t  c o n c e r n .  T h e  a t t i t u d e  
h a s  c h a n g e d  f r o m  one  of :  " T h e r e  is  p l e n t y ;  we  d o n ' t  h a v e  to  w o r r y  a b o u t  
the supply" to one of: "There is a shortage and the shortage is likely 
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to  c o n t i n u e .  We do h a v e  to  w o r r y  a b o u t  t h e  s u p p l y  and  t h e r e f o r e  we  
m u s t  l e a r n  as  m u c h  a s  we  c a n  a b o u t  h o w  to u s e  t h e  s u p p l y  m o s t  e f -  
f e c t i v e l y .  " 

T h e r e  i s  a c o r r e l a t i v e  c h a n g e  f r o m  an  a t t i t u d e  t h a t  s t r e s s e s  i n t e r -  
c h a n g e a b i l i t y  of m e n  to  an  e m p h a s i s  on  s p e c i a l i z a t i o n .  Y o u  a r e  m u c h  
b e t t e r  a c q u a i n t e d  w i t h ,  and  I a m  s u r e  m u c h  l e s s  c o n f u s e d  t h a n  I a m  
b y  the  g r o w i n g  n u m b e r  of  m i l i t a r y  s p e c i a l t y  n u m b e r s ,  c a r e e r  l a d d e r s ,  
a n d  p a t h s  of m i l i t a r y  s p e c i a l i z a t i o n .  

T h e  t r e n d  t o w a r d  i n d u s t r i a l  s p e c i a l i z a t i o n  and  the  p r e s s u r e  f o r  
h i g h e r  s t a n d a r d s  of l i v i n g  p o i n t  to  a c o n t i n u a t i o n  of  t h e  d e m a n d  f o r  m e n  
and  w o m e n  w i t h  s p e c i a l i z e d  e d u c a t i o n  and  s p e c i a l i z e d  s k i l l s .  

C o m p a r i s o n s  of  t he  U n i t e d  S t a t e s  w i th  R u s s i a  in  t e r m s  of e d u c a t i o n ,  
t e c h n o l o g y ,  and  m i l i t a r y ,  p o l i t i c a l ,  and  e c o n o m i c  s t r e n g t h  d i c t a t e  an  
i n c r e a s e d  e m p h a s i s  u p o n  good  u t i l i z a t i o n  of o u r  m a n p o w e r ,  f o r  o u r  own 
e c o n o m i c  and  s o c i a l  d e v e l o p m e n t ,  and  f o r  o u r  n a t i o n a l  s u r v i v a l .  

In  t h i s  s i t u a t i o n  t h e r e  a r e  two  e s s e n t i a l  e l e m e n t s  f o r  s o u n d  m a n -  
p o w e r  p o l i c y .  One  i s  t he  o b v i o u s  one  of m a k i n g  the  b e s t  u t i l i z a t i o n  of 
a v a i l a b l e  h u m a n  r e s o u r c e s .  T h e  o t h e r ,  and  the  one  I h a v e  e m p h a s i z e d  
m o r e  h e a v i l y  t o d a y ,  i s  t h e  r e s p o n s i b i l i t y  to  s u p p o r t  and  to  c a r r y  ou t  
r e s e a r c h  on h u m a n  r e s o u r c e s  so  t h a t  in t he  f u t u r e  we w i l l  be  a b l e  to  
m a k e  b e t t e r  u t i l i z a t i o n  t h a n  we c a n  now.  

Q U E S T I O N :  We h a v e  h e a r d  a lo t  of l a t e  a b o u t  t h e  g r o w i n g  d e -  
p e n d e n c y  of  t h e  o l d e r  a g e  g r o u p s .  It s e e m s  to  m e  t h a t  s o m e  a r b i t r a r y  
d e t e r m i n a t i o n  of the  a g e  b e y o n d  w h i c h  we  a r e  u s e l e s s  i s  a s o m e w h a t  
o v e r s i m p l i f i c a t i o n  of t h e  c a s e .  Do y o u  h a v e  a n y  r e s e a r c h  on t h a t  t h a t  
y o u  c o u l d  r e f e r  t o ?  

DR.  W O L F L E :  D u r i n g  the  t h i r t i e s ,  w h e n  we h a d  too  m a n y  p e o p l e  
a n d  w a n t e d  to  g e t  r i d  of t h e m  j u s t  a s  s o o n  a s  we  c o u l d ,  a l o t  of  f i x e d  
r e t i r e m e n t  p o l i c i e s  w e r e  e s t a b l i s h e d .  A good  m a n y  of t h o s e  p o l i c i e s  
a r e  c h a n g i n g  and  r e t i r e m e n t  a g e s  a r e  b e i n g  r a i s e d ,  o r  a r e  b e i n g  m a d e  
m o r e  f l e x i b l e .  

P e o p l e  in  m e d i c i n e  w i t h  w h o m  I h a v e  d i s c u s s e d  t h i s  p r o b l e m  p o i n t  
ou t  t h a t  one  of the  m a j o r  c h a n g e s  of  b e t t e r  h e a l t h  is  t h a t  p e o p l e  g e t  to  
a g e  65 o r  a g e  70 wi th  f e w e r  s c a r s  t h a n  t h e y  u s e d  to  h a v e ;  t h a t  i s ,  t h e y  
h a v e  h a d  f e w e r  d i s e a s e s .  T h e y  a r e  in  b e t t e r  h e a l t h  t h a n  65-  o r  7 0 - y e a r -  
o ld  p e o p l e  m i g h t  h a v e  b e e n  in an  e a r l i e r  a g e .  So we no t  o n l y  h a v e  a 
l e n g t h e n i n g  of  l i f e ,  bu t  a l e n g t h e n i n g  a l s o  of t he  s p a n  of l i f e  in  w h i c h  a 
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person is still useful and retains his physical and mental ability. The 
obvious thing to do is to make better use of older people. 

T h e r e  a r e ,  h o w e v e r ,  a d m i n i s t r a t i v e  p r o b l e m s .  I t  i s  m u c h  e a s i e r  
t o  s a y  t o  a g r o u p  of e m p l o y e e s ,  " R e t i r e m e n t  a g e  i s  65"  o r  68,  o r  
w h a t e v e r  i t  i s  in  a p a r t i c u l a r  c o n c e r n .  T h i s  i s  a r b i t r a r y ;  t h i s  i s  s i m p l e ;  
t h i s  i s  e a s y  t o  a p p l y .  I t  i s  h a r d e r  to  a p p l y  a f l e x i b l e  p o l i c y  w h e n  to  
o n e  6 8 - y e a r - o l d  y o u  s a y ,  " Y o u  a r e  t h r o u g h "  a n d  to  a n o t h e r  6 8 - y e a r - o l d  
y o u  s a y ,  " Y o u ' r e  o k a y ;  y o u  c a n  c o n t i n u e  f o r  a f e w  y e a r s . "  T h i s  r a i s e s  
l o t s  of  h e a d a c h e s .  W h e n e v e r  y o u  m a k e  s u c h  a d i s t i n c t i o n ,  y o u  a r e  
b o u n d  t o  h a v e  c o m p l a i n t s  f r o m  one  o r  t h e  o t h e r  o r  b o t h  of t h e  p e o p l e .  
B u t  i t  m a k e s  g o o d  s e n s e ,  and  I a m  s u r e  i t  i s  g o i n g  to  be  m o r e  g e n e r a l l y  
t h e  p o l i c y  to  h a v e  m o r e  f l e x i b l e  a n d  h i g h e r  r e t i r e m e n t  a g e s .  

QUESTION: Doctor, you mentioned cases in which specialists 
who had been diverted from their original field of training had been re- 
turned to this field to meet an outstanding requirement. Could you 
expand on this action, perhaps giving additional information regarding 
the availability of data upon which the knowledge of this digression was 
predicated, perhaps the means by which these people were induced or 
forced or otherwise returned to their field of specialty, and your ideas 
as to how we might go into an increased effort to return to their field 
of specialty those who have been diverted? 

D R .  W O L F L E :  I n  t h e  l a r g e ,  p r o b a b l y  t h e  p r i n c i p a l  m e a n s  i s  
s a l a r y  and  a t t r a c t i v e n e s s .  G o  b a c k  a f e w  y e a r s .  We h a v e  t a l k e d  in  
r e c e n t  y e a r s  o f  a s h o r t a g e  of  e n g i n e e r s .  In  t h e  1 9 3 0 ' s  we t a l k e d  a b o u t  
a s u r p l u s  of  e n g i n e e r s .  A c o n s i d e r a b l e  n u m b e r  of  p e o p l e  w h o  g r a d u a t e d  
f r o m  e n g i n e e r i n g  c o l l e g e s  w e r e  n o t  a b l e  to  f i n d  e n g i n e e r i n g  j o b s ,  s o  t h e y  
e n t e r e d  a l l  s o r t s  of  o t h e r  t h i n g s .  T h e n  c a m e  W o r l d  W a r  II ,  w i t h  i t s  
i n d u s t r i a l  a n d  m i l i t a r y  m o b i l i z a t i o n ;  j o b s  b e c a m e  a v a i l a b l e  a n d  d r e w  
b a c k  i n t o  e n g i n e e r i n g  w o r k  p e o p l e  w h o  h a d  h a d  s u c h  t r a i n i n g  b u t  w h o  h a d  
n o t  b e e n  p r a c t i c i n g  a s  e n g i n e e r s .  

C o n t r a s t  t h a t  w i t h  t h e  s i t u a t i o n  t h a t  o b t a i n s  n o w .  One  of  t h e  l a r g e s t  
s h o r t a g e s  of  a l l  i n  t h i s  c o u n t r y  i s  t h e  s h o r t a g e  of  w e l l - q u a l i f i e d  s c h o o l  
t e a c h e r s .  T h e  g r e a t  b a b y  b o o m  s i n c e  1940,  a n d  e v e n  m o r e  s i n c e  1950 
i s  f l o o d i n g  t h e  e l e m e n t a r y  a n d  h i g h  s c h o o l s  and  s o o n  w i l l  f l o o d  t h e  c o l -  
l e g e s .  T h e r e  a r e  l o t s  of  p e o p l e ,  m o s t l y  w o m e n ,  w h o  a r e  m i d d l e  a g e d ,  
w h o  a r e  c o l l e g e  g r a d u a t e s ,  r e a s o n a b l y  w e l l  t r a i n e d  in  s o m e  a r e a ,  a n d  
s o m e  w i t h  t e a c h i n g  e x p e r i e n c e ,  w h o  m i g h t  b e  d r a w n  b a c k  i n t o  t e a c h i n g  
i f  t h e  p o s i t i o n s  w e r e  m a d e  s u f f i c i e n t l y  a t t r a c t i v e  t o  m a k e  i t  w o r t h w h i l e  
f o r  t h e m  to  t a k e  up  t e a c h i n g  di~t ies  a g a i n .  I a m  s u r e  t h a t  i f  t e a c h i n g  w e r e  
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m a d e  m o r e  a t t r a c t i v e ,  b o t h  f i n a n c i a l l y  and  in  t e r m s  of p r e s t i g e ,  we  
c o u l d  d r a w  i n t o  t e a c h i n g  a l a r g e r  n u m b e r  o f  p e o p l e .  

N o w ,  on  a s m a l l e r  s c a l e ,  i n d i v i d u a l  c o m p a n i e s  h a v e  b e e n  w o r r i e d  
a b o u t  t h e  w a y  in  w h i c h  t h e y  h a v e  b e e n  u t i l i z i n g  e n g i n e e r s .  A c o n -  
s i d e r a b l e  n u m b e r  of  e n g i n e e r s  h a v e  m o v e d  o u t  of  t e c h n i c a l  d u t y  i n t o  
s a l e s  o r  a d m i n i s t r a t i v e  r e s p o n s i b i l i t y .  I t  i s  u n r e a l i s t i c  e v e r  t o  t r y  
t o  b r i n g  a l l  of  t h e m  b a c k  b e c a u s e  m a n y  a r e  w e l l  c o n t e n t  w i t h  w h a t  t h e y  
a r e  d o i n g  a n d  a r e  d o i n g  j o b s  t h a t  a r e  i m p o r t a n t  a n d  e f f e c t i v e .  

Q u i t e  a n u m b e r  o f  i n d u s t r i e s  h a v e  l o o k e d  o v e r  t h e i r  o w n  s t a f f s  a n d  
h a v e  s p o t t e d  a m a n  h e r e  o r  a m a n  t h e r e  w h o  w a s  n o t  d o i n g  a v e r y  
c r i t i c a l  j ob  a n d  t h e y  h a v e  s i m p l y  d o n e  s o m e  r e a s s i g n m e n t .  

T h e  e n g i n e e r i n g  s o c i e t i e s  and  t h e  E n g i n e e r i n g  M a n p o w e r  C o m m i s -  
s i o n ,  w h i c h  i s  a k i n d  of u m b r e l l a  o r g a n i z a t i o n  o v e r  t h e  m a j o r  e n g i n e e r i n g  
s o c i e t i e s ,  h a v e  g i v e n  c o n s i d e r a b l e  a t t e n t i o n  to  t h a t  p r o c e s s  i n  e n g i -  
n e e r i n g  a n d  h a v e  p u b l i s h e d  r e p o r t s  on  i t .  I t h i n k  I c a n  g i v e  y o u  a r e f e r e n c e  
o r  t w o  a f t e r w a r d s  i f  y o u  l i k e .  

Q U E S T I O N :  T h e r e  h a v e  b e e n  v a r i o u s  o p i n i o n s  e x p r e s s e d  a b o u t  
s p e e d i n g  u p  t h e  r a t e  of  e d u c a t i o n .  C o u l d  y o u  t o u c h  on  a n y  r e s e a r c h  t h a t  
h a s  b e e n  c o n d u c t e d  in  t h e  f i e l d  of  s p e e d i n g  u p  e d u c a t i o n ?  

DR. W O L F L E :  T h e r e  h a s  b e e n  q u i t e  a b i t  d o n e  in  s t u d i e s  of  s p e e d -  
i n g  u p  e d u c a t i o n .  I t  h a s  b e e n  a c o n t r o v e r s i a l  s u b j e c t ,  b e c a u s e  o f  t h e  
r e l a t i v e  v a l u e s  p e o p l e  g i v e  to  t h e  i n t e l l e c t u a l  d e v e l o p m e n t  o f  t h e  y o u n g -  
s t e r ,  on  t h e  one  h a n d ,  and  h i s  s o c i a l  a n d  p e r s o n a l i t y  d e v e l o p m e n t ,  on  
t h e  o t h e r .  

On  t h e  o n e  h a n d ,  t h e  a d v o c a t e s  o f  s p e e d e d - u p  o r  a c c e l e r a t e d  e d u c a -  
t i o n  p o i n t  t o  t h e  f a c t  t h a t  w i t h i n  t h e  w h o l e  r a n g e  of  e i g h t h  g r a d e r s ,  t e n t h  
g r a d e r s ,  o r  c o l l e g e  f r e s h m e n ,  t h e r e  i s  a s p r e a d  f r o m  t h e  v e r y  b r i g h t  
t o  t h e  p r e t t y  m e d i o c r e .  T h e  v e r y  b r i g h t  c a n  l e a r n  f a s t e r ;  t h e y  c a n  p r o -  
g r e s s  m o r e  r a p i d l y ;  m o r e o v e r ,  t h e y  do  b e t t e r  w o r k  i f  t h e y  a r e  p u s h e d  
a h e a d  m o r e  r a p i d l y .  

O c c a s i o n a l l y ,  i f  y o u  p u t  a s m a r t  y o u n g s t e r  w i t h  a g r o u p  of  c h i l d r e n  
w h o  a r e  a b o u t  t h e  s a m e  i n t e l l e c t u a l  l e v e l  a s  h e  i s  b u t  w h o  a r e  t h r e e  o r  
f o u r  o r  f i v e  y e a r s  o l d e r  and  b i g g e r  a n d  m o r e  m a t u r e  s o c i a l l y ,  t h i s  h a s  
u n h a p p y  c o n s e q u e n c e s ;  i t  m a k e s  h i m  a m i s f i t  i n  t h e  g r o u p .  T h e  p e o p l e  
w h o  p u t  f i r s t  e m p h a s i s  on  s o c i a l  a d j u s t m e n t  t e n d  to  a r g u e  a g a i n s t  a c -  
c e l e r a t i o n .  

\ 
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M y  o p i n i o n  and  m y  s u m m a r y  of  t h e  e x p e r i m e n t a l  s t u d i e s  t h a t  h a v e  
b e e n  c o n d u c t e d  w o u l d  be  s o m e t h i n g  l i k e  t h i s :  I n  t h e  m a i n ,  t h e  y o u n g -  
s t e r  w h o  i s  i n t e l l e c t u a l l y  a h e a d  of h i s  a g e  g r o u p ,  t h e  v e r y  b r i g h t  
y o u n g s t e r ,  i s  l i k e l y  to  h a v e  m o r e  m a t u r e  i n t e r e s t s  and  to  be  a b l e  t o  
t a k e  s e v e r a l  y e a r s  of a c c e l e r a t i o n  w i t h o u t  h a r m .  

N o w  f o r  s p e c i f i c  s t u d i e s :  A b o u t  t h e  t i m e  of t h e  r e s u m p t i o n  of  t h e  
d r a f t  d u r i n g  t h e  K o r e a n  p e r i o d ,  F o r d  F o u n d a t i o n  m o n e y  s t a r t e d  s e v e r a l  
p r o g r a m s  of  s e n d i n g  y o u n g s t e r s  t o  c o l l e g e  a t  a n  e a r l i e r  a g e .  U n d e r  
o n e  of  t h e s e  p r o g r a m s ,  b r i g h t  h i g h  s c h o o l  s o p h o m o r e s  a n d  j u n i o r s  w e r e  
a l l o w e d  to  s k i p  t h e  r e s t  o f  h i g h  s c h o o l  a n d  go  d i r e c t l y  to  c o l l e g e .  B y  
a n d  l a r g e ,  t h e  r e s u l t s  i n d i c a t e  t h a t  t h e s e  y o u n g s t e r s  do  c o n s i d e r a b l y  
b e t t e r  t h a n  a v e r a g e  c o l l e g e  w o r k ,  t h e y  g e t  d e g r e e s  s o o n e r ,  t h e y  a r e  
h a p p y  in  t h e  p r o c e s s ,  a n d  t h e y  go o u t  of  c o l l e g e  i n t o  w h a t e v e r  t h e y  d o  
a f t e r w a r d s  w i t h  n o  h a n d i c a p ,  b u t  w i t h  t h e  a d v a n t a g e  of  g e t t i n g  s t a r t e d  
t w o  o r  t h r e e  y e a r s  s o o n e r .  I a m  a l l  f o r  i t .  

I t  s e e m s  t o  m e  to  m a k e  n o  s e n s e  to  r e q u i r e  e v e r y b o d y  to  s p e n d  t h e  
s a m e  n u m b e r  of  y e a r s  i n  s c h o o l .  T h e  n u m b e r  o f  y e a r s  i s  t h e  w r o n g  
m e a s u r e  of  e d u c a t i o n ;  w h a t  y o u  k n o w  o r  w h a t  y o u  c a n  do  i s  a m o r e  u s e -  
f u l  o n e .  

Q U E S T I O N :  D o c t o r ,  y o u  m e n t i o n e d  R u s s i a ' s  s y s t e m  of  m a k i n g  
a b s t r a c t s  f r o m  s c i e n t i f i c  p a p e r s  i n  t h e  f r e e  w o r l d .  T o  w h a t  e x t e n t  
a r e  R u s s i a n  s c i e n t i f i c  p a p e r s  a v a i l a b l e  t o  u s ?  I a s s u m e  t h e i r  s y s t e m  
i s  a f u n c t i o n  of  t h e  s t a t e .  I s  o u r  s y s t e m  on  t h e  b a s i s  of  t h e  s c i e n t i f i c  
f i e l d  o r  j u s t  on  t h e  b a s i s  of  a n  i n d i v i d u a l  o b t a i n i n g  t h e s e  p a p e r s  ? 

D R .  W O L F L E :  O u r s  i s  m u c h  l e s s  w e l l  o r g a n i z e d .  We h a v e ,  h o w -  
e v e r ,  s e v e r a l  a b s t r a c t  s e r v i c e s ,  s u c h  a s  t h e  a b s t r a c t s  of  c h e m i c a l  
p a p e r s  t h a t  a r e  w i d e l y  u s e d  b y  c h e m i s t s .  T h e  e d i t o r s  s e a r c h  t h e  l i t e r a -  
t u r e  t h a t  i s  l i k e l y  t o  c o n t a i n  r e s e a r c h  s t u d i e s  in  c h e m i s t r y .  I f  t h e y  c a n  
g e t  R u s s i a n  l i t e r a t u r e ,  t h e y  i n c l u d e  i t ;  b u t  t h e y  h a v e  a l i m i t e d  b u d g e t  
a n d  c a n n o t  g i v e  c o m p l e t e  c o v e r a g e .  

T h e r e  h a v e  b e e n  s e v e r a l  f o u n d a t i o n  g r a n t s ,  and  n o w  s u p p o r t  f r o m  
t h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n ,  t o  t r y  t o  a b s t r a c t  R u s s i a n  l i t e r a t u r e  
in  c h e m i s t r y  a n d  in  p h y s i c s .  T h e r e  s o o n  w i l l  b e ,  u n d e r  N a t i o n a l  
S c i e n c e  F o u n d a t i o n  a u s p i c e s ,  s u c h  a n  a b s t r a c t i n g  s e r v i c e  in  b i o l o g y ;  
b u t  i t  i s  n o t  a s  e x t e n s i v e ,  n o t  a s  r a p i d ,  a n d  n o t  a s  w e l l  s u p p o r t e d  f i n a n -  
c i a l l y ,  a s  t h e  R u s s i a n  s e r v i c e .  

Q U E S T I O N :  D o c t o r ,  o n e  of  t h e  g r e a t  f a c t o r s  i n  s e c u r i n g  a n  e d u c a t i o n  
of  a s c i e n t i f i c  n a t u r e  o r  i n  a s p e c i a l i z e d  f i e l d ,  s u c h  a s  m e d i c i n e ,  e n g i n e e r -  
i n g ,  a n d  t h o s e  v a r i o u s  f i e l d s ,  i s  t h e  e c o n o m i c  f a c t o r .  T h a t  i s ,  i t  i s  
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u s u a l l y  a b o u t  f o u r  o r  m o r e  y e a r s  b e f o r e  t h e  i n d i v i d u a l  i s  a b l e  to  p a y  h i s  
w a y .  I s  a n y t h i n g  b e i n g  d o n e  on a n a t i o n a l  s c a l e  to  a l l e v i a t e  t h a t  c o n -  

d i t i o n  ? 

DR. WOLFLE: M a y  I a n s w e r  two  q u e s t i o n s ,  one  y o u  a s k e d  and  
one  y o u  d i d n ' t  a s k .  F i r s t ,  t he  one y o u  d i d n ' t  a s k .  I q u i t e  a g r e e  t h a t  
t h e r e  i s  a s e r i o u s  e c o n o m i c  h a n d i c a p  t h a t  k e e p s  l o t s  of b r i g h t  y o u n g -  
s t e r s  ou t  of  c o l l e g e .  T h e  son  o r  d a u g h t e r  of  a p r o f e s s i o n a l  m a n  o r  
one  w i t h  a good  i n c o m e  is  m u c h  m o r e  l i k e l y  to  go to  c o l l e g e  t h a n  i s  t h e  
s o n  o r  d a u g h t e r  of  a p o o r  m a n .  Bu t  t h e r e  a r e  s o m e  e x c e p t i o n s .  T h e  s o n  
o r  d a u g h t e r  of  a m i n i s t e r - - a n d  m i n i s t e r s  d o n ' t  r a t e  a m o n g  the  b e s t - p a i d  
m e m b e r s  of t he  p o p u l a t i o n - - i s  v e r y  l i k e l y  to  go to  c o l l e g e .  T h e  s o n  o r  
d a u g h t e r  of a s c h o o l  t e a c h e r - - a n d  s c h o o l  t e a c h e r s  d o n ' t  r a t e  a m o n g  the  
h i g h e r - p a i d  m e m b e r s  of the  p o p u l a t i o n - - i s  v e r y  l i k e l y  to  go to  c o l l e g e .  

T h e r e  i s  a v e r y  s t r o n g  f a c t o r ' h e r e  of i n t e r e s t ,  of the  d r i v e  t h a t  y o u  
d e v e l o p  in the  y o u n g s t e r ,  of the  e n c o u r a g e m e n t  y o u  g ive  h i m ,  of w h a t  
y o u  e x p e c t  of  h i m .  So f a r  a s  we c a n  t e l l  f r o m  f a i r l y  e x t e n s i v e  s t u d i e s ,  
t h i s  p e r s o n a l  m o t i v a t i o n  f a c t o r  i s  m o r e  i m p o r t a n t  t h a n  t h e  a m o u n t  of  
m o n e y  t h a t  is  a v a i l a b l e .  I wou ld  put  the  e c o n o m i c  f a c t o r  in  s e c o n d  
p l a c e  and  pu t  m o r e  e m p h a s i s  on the  d e v e l o p m e n t  of an  i n t e l l e c t u a l  i n -  

t e r e s t  on t h e  p a r t  of t he  g r o w i n g  y o u n g s t e r .  

T h e  e c o n o m i c  p r o b l e m ,  h o w e v e r ,  i s  t he  e a s i e r  one  to  h a n d l e ,  b e -  
c a u s e  we h a v e  l o t s  of d o l l a r s  in  t he  c o u n t r y  and  f o r  good  c a u s e s  we c a n  
g e t  qu i t e  a f e w  of t h e m .  T h e r e  a r e  m a n y  i n d u s t r i a l  s c h o l a r s h i p s  f o r  
c o l l e g e  s t u d e n t s .  T h e r e  i s ,  a s  t he  s i n g l e  b i g g e s t  n e w  p r o g r a m ,  one  
s p o n s o r e d  b y  F o r d  F o u n d a t i o n  m o n e y ,  t he  N a t i o n a l  M e r i t  S c h o l a r s h i p  
P r o g r a m ,  t h a t  i s  o f f e r i n g  f o u r - y e a r  s c h o l a r s h i p s  e a c h  y e a r  to  s e v e r a l  
h u n d r e d  h i g h  s c h o o l  g r a d u a t e s .  S e v e r a l  h u n d r e d  i s  a d r o p  in  t he  b u c k e t ,  
bu t  we  h a v e  s e v e r a l  h u n d r e d  f r o m  t h i s  s o u r c e ,  h u n d r e d s  m o r e  f r o m  
v a r i o u s  i n d u s t r i a l  s o u r c e s ,  and  now t h e r e  i s  a l s o  a g r o w i n g  i n t e r e s t  in  
s t a r t i n g  a F e d e r a l  s c h o l a r s h i p  p r o g r a m .  In  t h e  l a s t  C o n g r e s s  a d o z e n  
o r  so  b i l l s  w e r e  i n t r o d u c e d  t h a t  wou ld  h a v e  c r e a t e d  a n a t i o n a l  s c h o l a r -  
sh ip  p r o g r a m .  H e a r i n g s  w e r e  h e l d  b y  the  S u b c o m m i t t e e  on M a n p o w e r  
of t he  J o i n t  C o m m i t t e e  on A t o m i c  E n e r g y  t h a t  l e d  to no l e g i s l a t i o n ,  bu t  
t h a t  i n d i c a t e  a g r o w i n g  c o n g r e s s i o n a l  i n t e r e s t .  M y  g u e s s  i s  t h a t  t h e r e  
w i l l  be  w i t h i n  t he  n e x t  two  o r  t h r e e  o r  f o u r  y e a r s  e n a c t m e n t  of a F e d e r a l  
s c h o l a r s h i p  p r o g r a m  of s u b s t a n t i a l  s i z e .  

QUESTION: Would  you  c o m m e n t  u p o n  the  u s e  of a p t i t u d e  t e s t s  in 
s e l e c t i n g  c o l l e g e  s t u d e n t s  in the  i n t e r e s t  of e f f e c t i v e l y  d i r e c t i n g  t h e i r  

p a t h s  of s t u d y ?  
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D R .  W O L F L E :  T h e  t h i n g  t h a t  a n  a p t i t u d e  t e s t  c a n  do  b e s t  i s  to  
g i v e  a g e n e r a l  m e a s u r e  of  a b i l i t y .  M u c h  l e s s  w e l l  c a n  t h e y  p o i n t  t o  a 
s p e c i f i c  f i e l d  in  w h i c h  a p e r s o n  i s  g o i n g  to  do  a b e t t e r  j ob  t h a n  h e  w o u l d  
d o  in  o t h e r  f i e l d s .  

T h e r e  h a v e  b e e n  a n u m b e r  of  e f f o r t s  to  d e v e l o p  w h a t  i s  c a l l e d  d i f -  
f e r e n t i a l  p r e d i c t i o n ,  o r  d i f f e r e n t i a l  a p t i t u d e  s e l e c t i o n ,  s o  t h a t  o n e  c o u l d  
g i v e  a b a t t e r y  of  t e s t s  to  a y o u n g s t e r ,  a n a l y z e  t h e  s c o r e s  h e  m a d e  on  
d i f f e r e n t  t e s t s ,  a n d  s a y :  " Y o u  w o u l d  be  g o o d  in  p r o f e s s i o n  A,  n o t  q u i t e  
s o  g o o d  in  B,  m u c h  b e t t e r  in  C,  and  y o u  w o u l d  be  a f l o p  in  D . "  

How much of a success a man is in a particular profession depends 
not only on his ability but also, and very importantly, on his interest. 

That is one point. The other is that within any profession there is a 

wide range of types of work. The men who graduate with degrees in 

medicine may become small town practitioners, specialists, teachers, 
or research workers. The Ph.D. in physics may become a nuclear 

expert; he may become a teacher; he may become an operations research 

analyst; he may go into a variety of kinds of work. Interest is probably 

as important as ability in explaining differences in success. Aptitude 
tests can help and help importantly in selecting fields, but I would 
never use aptitude tests alone. 

Q U E S T I O N :  D o c t o r ,  in  c o n n e c t i o n  w i t h  t h i s  s t a t e m e n t  t h a t  y o u  j u s t  
m a d e  a b o u t  i n t e r e s t ,  h a v e  y o u  b e e n  f a m i l i a r  w i t h  t h e  t e s t s  t h a t  D r .  S t o n e  
a t  S t a n f o r d  U n i v e r s i t y  s t a r t e d  s o m e  20 o r  30 y e a r s  a g o ?  

D R .  W O L F L E :  Y e s .  

Q U E S T I O N :  T h e y  s e e m e d  t o  f i l l  i n  t h a t  g a p  t h a t  y o u  m e n t i o n ,  b e -  
c a u s e  h i s  t e s t s  r e p o r t e d  n o t  a b i l i t y  b u t  o n l y  i n t e r e s t .  Do  t h e y  h a v e  a n y  
v a l u e ?  H a s  t h a t  b e e n  e x t e n d e d  a n y ?  

DR. WOLFLE: That test is a very good one in helping a young man 

to find the areas in which he is really interested. If you ask a growing 

boy of 14, 15, or 16, "What would you like to be?" he has only a limited 
basis for answering your question. He has some knowledge of some fields 
he has seen doctors, he has seen businessmen, he has seen whatever 
his father does if what his father does gets carried home at night, he has 

seen school teachers, and so on; but there are lots of professions that he 
hasn't seen. 

W h a t  D r .  S t o n e  d id  w a s  to  t a k e  g r o u p s  of  p e o p l e  in  a p a r t i c u l a r  f i e l d - - .  
a g r o u p  of  p o l i c e m e n ;  a g r o u p  of Y M C A  s e c r e t a r i e s ;  a g r o u p  of  s a l e s m e n ;  a 
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g r o u p  of  p h y s i c i s t s ;  a g r o u p  of  m i n i s t e r s ;  a g r o u p  of  f a r m e r s ,  a n d  
s o  o n - - a n d  m a k e  c a r e f u l  a n a l y s e s  of  t h e  t h i n g s  t h a t  i n t e r e s t  p e o p l e  in  
e a c h  of  t h e s e  f i e l d s  and  h o w  t h e  m e m b e r s  of  e a c h  g r o u p  s p e n d  t h e i r  
t i m e .  T h e n  b y  f i n d i n g  o u t  t h e  d e t a i l e d  l i k e s  a n d  d i s l i k e s  o f  a y o u n g  
m a n ,  t h e  S t o n e  t e s t  s a y s :  

" Y o u r  i n t e r e s t s  a g r e e  v e r y  c l o s e l y  w i t h  t h o s e  of  p e o p l e  w h o  
a r e  s u c c e s s f u l  Y M C A  s e c r e t a r i e s .  If  y o u  w a n t  t o  b e  a Y M C A  s e c -  
r e t a r y ,  y o u  d o n ' t  h a v e  a n y t h i n g  to  w o r r y  a b o u t ;  y o u  a r e  g o i n g  to  
l i k e  t h e  l i f e  of  a Y M C A  s e c r e t a r y .  B u t  I w o u l d n ' t  a d v i s e  y o u r  
b e c o m i n g  a p o l i c e m a n ,  b e c a u s e  y o u r  p a t t e r n  d o e s n ' t  f i t  t h e  p o l i c e -  
m a n ' s  l i f e  a t  a l l .  Y o u  a r e  n o t  g o i n g  to  b e  i n t e r e s t e d  in  t h e  t h i n g s  
t h a t  t h e  p o l i c e m a n  i s  i n t e r e s t e d  in .  " 

T h i s  i s  a v e r y  r e a l  h e l p  in  m a k i n g  an  o c c u p a t i o n a l  c h o i c e .  

Q U E S T I O N :  We  h e a r  m o s t l y  a b o u t  t h e  s h o r t a g e  in  c o n n e c t i o n  w i t h  
t h e  e n g i n e e r i n g  and  o t h e r  t e c h n i c a l  f i e l d s .  Y o u  m e n t i o n e d  s c h o o l  t e a c h -  
i n g .  A r e  t h e r e  s o m e  o t h e r  a r e a s  t h a t  y o u  c o u l d  n a m e ,  c o m p l e t e l y  
a p a r t  f r o m  t h o s e  we  h e a r  m o s t  a b o u t ,  t h a t  r e p r e s e n t  s e r i o u s  a r e a s  in  
t h e  g r o w i n g  s h o r t a g e s  ? 

D R .  W O L F L E  : A s  p a r t  of  t h e  w o r k  of  t h e  C o m m i s s i o n  o n  H u m a n  
R e s o u r c e s  we  t r i e d  to  s t u d y  a l l  of  t h e  m a j o r  p r o f e s s i o n a l  a r e a s ,  t o  
s i z e  u p  t h e  d e m a n d  a n d  s u p p l y  s i t u a t i o n .  I w o u l d  l i s t  a s  t h e  a r e a s  of  
g r e a t e s t  n u m e r i c a l  s h o r t a g e ,  s c h o o l  t e a c h i n g ,  n u r s i n g ,  t h e  v a r i o u s  
s c i e n t i f i c ,  and  s o m e  of  t h e  a p p l i e d  s c i e n c e  a r e a s .  At  t h e  o t h e r  e x t r e m e ,  
i t  s e e m e d  to  u s  t h a t  we n e e d  n o t  w o r r y  m u c h  a b o u t  t h e  s u p p l y  o f  people 
in  l a w ,  o r  p h a r m a c y ,  o r  a g r i c u l t u r e ,  o r  in  t h e  m i n i s t r y .  P o t e n t i a l  
s u p p l y  s e e m e d  p r o b a b l y  a d e q u a t e  in  t h o s e  a r e a s .  

N o w ,  t h a t  l e a v e s  b u s i n e s s ,  w h i c h  i s  a w f u l l y  h a r d  to  m e a s u r e ,  b e -  
c a u s e  p e o p l e  f l o w  i n t o  b u s i n e s s  f r o m  e v e r y  a r e a  o f  c o l l e g e  t r a i n i n g  
u n d e r  t h e  s u n .  I t  l e a v e s  a l s o  t h e  b r o a d  a r e a s  o f  t h e  s o c i a l  s c i e n c e s  
a nd  t h e  h u m a n i t i e s .  T h e r e  we  h a d  to  m a k e  q u a l i f i e d  s t a t e m e n t s .  T h e r e  
a r e  g o i n g  to  be  m o r e  p e o p l e  g r a d u a t i n g  f r o m  c o l l e g e  m a j o r i n g  in  E n g -  
l i s h ,  in  L a t i n ,  i n  p s y c h o l o g y ,  in  e c o n o m i c s ,  i n  h i s t o r y ,  a n d  s o  on ,  t h a n  
t h e r e  a r e  j o b s  f o r  E n g l i s h  s c h o l a r s ,  L a t i n  e x p e r t s ,  p s y c h o l o g i s t s ,  
e c o n o m i s t s ,  and  s o  on .  B u t  a t  t he  h i g h e r  l e v e l ,  a t  t h e  t e a c h i n g  and  r e -  
s e a r c h  l e v e l s ,  a t  t h e  P h . D .  l e v e l s  in  t h e s e  f i e l d s ,  t h e  n u m b e r  i s  m u c h  
s m a l l e r  and  p r o b a b l y  n o t  a s  l a r g e  a s  we  o u g h t  to  h a v e .  

A p r i n c i p a l  r e a s o n  f o r  p r o s p e c t i v e  s h o r t a g e s  a t  t h e  P h . D .  l e v e l s  
in  t h e  f i e l d s  of  t h e  h u m a n i t i e s  a n d  s o c i a l  s c i e n c e  w i l l  be  t h e  t h e  g r e a t  

x. 

18 



% . .  . ~  

g r o w t h  in c o l l e g e  p o p u l a t i o n  and  t he  g r e a t  i n c r e a s e  in the  d e m a n d  f o r  
c o l l e g e  t e a c h e r s  t h a t  i s  j u s t  now s t a r t i n g .  We have  to p l a n  f o r  ap -  
p r o x i m a t e l y  d o u b l i n g  the  s i z e  of the  c o l l e g e  p o p u l a t i o n  in the  n e x t  15 
y e a r s ,  a s  the  b a b y  b o o m  of the  f o r t i e s  m o v e s  up in to  the  c o l l e g e  a g e .  
A s e c o n d a r y  r e a s o n  is  the  f a c t  t h a t  i n d u s t r y  and g o v e r n m e n t  a r e  m a k i n g  

l a r g e r  u s e  of p e o p l e  in  the  s o c i a l  s c i e n c e  and h u m a n i t i e s  f i e ld .  

Q U E S T I O N :  You m e n t i o n e d  an awfu l  l o t  abou t  the  s h o r t a g e  of 
e n g i n e e r s  in  the  c o u n t r y  and t h e  g r o w i n g  n u m b e r  of e n g i n e e r s  in  R u s s i a .  
Do  you  h a v e  a n y t h i n g  to  s a y  a b o u t  the  q u a l i t y  of the  e n g i n e e r s  t ha t  R u s s i a  
i s  p u t t i n g  out  c o m p a r e d  to the  q u a l i t y  of U n i t e d  S t a t e s  e n g i n e e r s  ? 

DR. W O L F L E :  It  is  a l i t t l e  h a r d  to  a n s w e r  t h a t  q u e s t i o n ,  
we a r e  no t  on so l i d  e n o u g h  g r o u n d .  I wi l l  t e l l  you wha t  I can .  

b e c a u s e  

T h e  e l e m e n t a r y  and  s e c o n d a r y  s c h o o l  s y s t e m s  of R u s s i a  p l a c e  m u c h  
m o r e  e m p h a s i s  on s c i e n c e  and m a t h e m a t i c s  t h a n  we do h e r e .  By  the  t i m e  
a R u s s i a n  b o y  h a s  got  to  the  age  of 17, he  k n o w s  c o n s i d e r a b l y  m o r e  t h a n  
wou ld  a boy  of the  s a m e  a b i l i t y  in  the  s c h o o l s  in  t h i s  c o u n t r y .  

T h e  s e l e c t i o n  of y o u n g s t e r s  g o i n g  out  of the  c o m m o n  s c h o o l  and i n t o  
t he  c o l l e g e  l e v e l  is  m o r e  r i g o r o u s  in  R u s s i a  t h a n  it  is  h e r e .  It  i s  m o r e  
d e p e n d e n t  u p o n  a b i l i t y .  Only  the  o n e s  who  m a k e  good  a r e  a l l o w e d  to  
go i n t o  the  h i g h e r  l e v e l .  I d o n ' t  m e a n  t h i s  w i t h o u t  e x c e p t i o n ,  b e c a u s e  
t h e r e  i s  a c a s t e  s y s t e m  in  R u s s i a ,  j u s t  as  t h e r e  i s  in  the  U n i t e d  S t a t e s .  
I t  i s  e a s i e r  f o r  t he  s o n  of a w e l l - t o - d o  R u s s i a n  to ge t  i n to  c o l l e g e  t h a n  
f o r  the  s o n  of a p o o r  R u s s i a n ,  j u s t  a s  it  i s  h e r e .  But ,  by  and l a r g e ,  
t he  s e l e c t i o n  i s  m o r e  r i g o r o u s .  T h e  R u s s i a n s  a l s o  h a v e  a l o n g e r  s c h o o l  
w e e k ,  wi th  m o r e  e m p h a s i s  on  s c i e n c e ,  and  t h i s  e m p h a s i s  b e g i n s  m u c h  
e a r l i e r .  Al l  of t h i s  p o i n t s  to  a m o r e  r i g o r o u s  t r a i n i n g  t h a n  we g ive  o u r  
h i g h  s c h o o l  and c o l l e g e  s t u d e n t s  in  the  s c i e n c e s .  

But there is also a higher degree of specialization. A person in 
this country is likely to go to an engineering college. Somewhere along 
the line, he decides he would like electrical engineering better than 
other kinds, so he does a little specialization. When he gets through, 
he can go into any job he wants that is offered to him. He has great 
freedom to move about. There is much less such freedom in the Russian 
schools. Boys go to schools that train people for transportation duties 
or mining engineering. The mining engineering colleges are run by the 
ministry that controls mining; and the graduates of that school are put 
into mining engineering jobs. Transportation engineering has its own set 
of schools and so does each of the other branches. So there is anarrower 
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k i n d  of  t r a i n i n g ,  w i t h  l e s s  of t h e  f l e x i b i l i t y  t h a t  we  h a v e  in  o u r  e d u c a t i o n a l  
s y s t e m .  

So in  t e r m s  of  w h e t h e r  o r  n o t  R u s s i a  d o e s  a b e t t e r  j ob  t h a n  w e ,  I 
w i l l  s a y  t h a t  t h e y  p l a c e  m o r e  e m p h a s i s  o n  s c i e n c e ,  t h e y  g i v e  m o r e  
r i g o r o u s  t r a i n i n g ,  a n d  t h e y  h a v e  b e t t e r  s e l e c t i o n .  I a m  n o t  a t  a l l  s u r e ,  
h o w e v e r ,  t h a t  in  t h e  l o n g  r u n  t h a t  h i g h  d e g r e e  of  s p e c i a l i z a t i o n  m a y  
n o t  b e  a h a n d i c a p .  One  of  t h e  s t r e n g t h s  of  t h i s  n a t i o n  h a s  b e e n  o u r  
f l e x i b i l i t y ;  we  b u i l t  u p  o u r  e l e c t r o n i c s  i n d u s t r y  a n d  o u r  a t o m i c  r e s e a r c h  
a n d  i n d u s t r y  p r i m a r i l y  ou t  of  p e o p l e  w h o  s w i t c h e d  i n t o  t h o s e  f i e l d s  f r o m  
o t h e r s  b e c a u s e  t h e y  h a d  f a i r l y  b r o a d  t r a i n i n g  a n d  w e r e  f l e x i b l e  a n d  
w i l l i n g  to  m o v e  i n t o  s o m e t h i n g  t h a t  l o o k e d  n e w  a n d  e x c i t i n g .  

C O M M A N D E R  W E H M E Y E R :  T h a n k  y o u ,  D r .  W o l f l e ,  f o r  a n  i n -  
t e r e s t i n g  t a l k  on  a v e r y  d i f f i c u l t  s u b j e c t .  

(10  D e c  1 9 5 6 - - 3 7 5 0 ) K / B / i b c  
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