
231 

E D U C A T I O N  AND NATIONAL S T R E N G T H  

4 D e c e m b e r  1963 

CONTENTS 

[ N T R O D U C T I O N - - C o l o n e l  E d g a r  J .  I n g m i r e ,  USA, 
M e m b e r  of the F a c u l t y ,  I C A F  . . . . . . . . .  

~ P E A K E R - - D r .  J a m e s  E.  R u s s e l l ,  S e c r e t a r y ,  E d u c a t i o n a l  
P o l i c i e s  C o m m i s s i o n ,  N a t i o n a l  E d u c a t i o n  A s s o -  
c i a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GENERA L DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . .  

P a g e  

1 

15 

NOTIC E 

Th i s  i s  a t r a n s c r i p t  of m a t e r i a l  p r e s e n t e d  to the r e s i d e n t  s t u -  
dents  and the I n d u s t r i a l  C o l l e g e  of the A r m e d  F o r c e s .  As s u c h  i t  
r e p r e s e n t s  the v i e w s  of the a u t h o r  and not  n e c e s s a r i l y  t h o s e  of the 
[ n d u s t r i a l  C o l l e g e  o r  the D e p a r t m e n t  of D e f e n s e .  M e m b e r s  of the 
3 o l l e g e  m a y  quote  i t  only  in s t u d e n t  r e p o r t s  o r  p u b l i c a t i o n s  f o r  u se  
~ i th in  the  C o l l e g e .  O t h e r  p e r s o n s  m a y  not  quote  o r  e x t r a c t  f o r  pub-  
[ i ca t ion ,  r e p r o d u c e ,  o r  o t h e r w i s e  copy  this  m a t e r i a l  wi thou t  s p e -  
~_ific p e r m i s s i o n  f r o m  the a u t h o r  and  f r o m  the C o m m a n d a n t ,  I C A F ,  
in each  c a s e .  

P u b l i c a t i o n  No.  L 6 4 -  78 

I N D U S T R I A L  C O L L E G E  O F  T H E  A R M E D  F O R C E S  

W a s h i n g t o n ,  D . C .  



Z32 

Dr. James E. Russell, Secretary, Educational Policies Com- 
mission, National Education Association, was born 18 September 
1916 in Nashville, Tennessee. He received his A.B. (1938) from 
Princeton University and A.M. (1939) Colombia Normale Superieure, 
Paris. He was instructor in government and assistant to the Dean 
of Columbia College, Columbia, University, 194S-1949, and as- 
sistant professor of political science, Johns Hopkins University, 
1949. In 1950, he returned to Columbia University where he served 
as professor of education and deputy director of the Citizenship Ed- 
ucation Project at Teachers College until the summer of 1957 when 
he accepted his present position with the National Education Associa- 
tion. He has served in the Federal Government several times. In 
1941 and 1942 he was executive assistant of the National Citizenship 
Education Program, Department of Justice. Since 1951 he has been 
in charge of the revision of citizenship materials for use in all 
services, and consultant to the Departments of Defense, Army, Navy 
and Air Force. He has served as consultant to SHAPE on problems 
of orienting U.S. and Allied service men to their present missions, 
and recently served as special assistant to the Assistant Secretary 
of Defense for Manpower and Personnel. During World War II be 
was senior assistant to the deputy commander, U.S. Naval Forces 
in Europe. Dr. Russell is author of '~'ederal Activities in Higher 
Education after the Second World War," (New York, King's Crown 
Press, 1951) and editor, '~National Policies for Education, Health 
and Social Services," (New York, Doubleday, 1955). He was a mem- 
ber of the International Affairs Committee of The National War Col- 
lege during the first semester 1952-1953, and a visiting lecturer on 
several occasions. This is his first lecture at the Industrial College. 

ii 



2:33 

EDUCATION AND NATIONAL S T R E N G T H  

4 D e c e m b e r  1963 

C O L O N E L  INGMIRE:  In o u r  s tudy  of r e s o u r c e s  we wi l l  con -  
s i d e r  th is  p e r i o d  a s o m e w h a t  i n t a n g i b l e ,  but n e v e r t h e l e s s  r e a l  a s -  
se t :  E d u c a t i o n .  

Our  s p e a k e r  on the s u b j e c t  is  Dr .  J a m e s  E. R u s s e l l ,  S e c r e t a r y  
of the E d u c a t i o n a l  P o l i c i e s  C o m m i s s i o n .  Th i s  C o m m i s s i o n ,  f o r m e d  
in 1935 as  a 2 0 - m e m b e r  d e l i b e r a t i v e  body  of e d u c a t o r - s t a t e s m e n ,  
f u n c t i o n s  u n d e r  the a u s p i c e s  of the  N a t i o n a l  E d u c a t i o n  A s s o c i a t i o n  
and  the A m e r i c a n  A s s o c i a t i o n  of Schoo l  A d m i n i s t r a t o r s .  A m o n g  
the  m e m b e r s  of the C o m m i s s i o n  h a v e  been  s u c h  w e l l - k n o w n  s t a t e s -  
m e n  and  e d u c a t o r s  as  Dr .  J a m e s  B. Conant ;  M r .  Ra lph  Bunche ;  
P r e s i d e n t  Dwight  D. E i s e n h o w e r - - o f  C o l u m b i a  U n i v e r s i t y ,  that  is ;  
D r .  J a m e s  D. K i l l i a n ,  and Dr .  B e n j a m i n  C. W i l l i s ,  G e n e r a l  S u p e r -  
i n t e n d e n t  of S c h o o l s ,  in  C h i c a g o .  

O b v i o u s l y ,  the s t a t e m e n t s  of the po l i cy  of the C o m m i s s i o n  in -  
f l u e n c e  A m e r i c a n  e d u c a t i o n  b e c a u s e  of the c o n t r i b u t i o n s  of the 
d i s t i n g u i s h e d  A m e r i c a n s  who s e r v e  on the  C o m m i s s i o n .  

T h e  p o s i t i o n  of ou r  s p e a k e r  today ,  i~ a t e r m  c l e a r  to th is  
a u d i e n c e ,  can  be d e s c r i b e d  as  "Chie f  of S ta f f '  to the C o m m i s s i o n .  
D r .  R u s s e l l  b r o u g h t  to m y  a t t e n t i o n  that  w h i l e  h is  b i o g r a p h y  s a y s  
tha t  th is  is  h i s  f i r s t  l e c t u r e  a t  the I n d u s t r i a l  C o l l e g e ,  i t  is  not  h i s  
f i r s t  l e c t u r e  to the I n d u s t r i a l  C o l l e g e .  F o r  m a n y  y e a r s ,  at  J o i n t  
S e s s i o n s  of the  W a r  C o l l e g e  he spoke  to both the  N a t i o n a l  W a r  Co l -  
l e g e  and the I n d u s t r i a l  C o l l e g e .  

D r .  R u s s e l l ,  we a r e  i n d e e d  p l e a s e d  to have  you  s p e a k  to the 
c l a s s  on the s u b j e c t  of " E d u c a t i o n  and  N a t i o n a l  S t r e n g t h . "  

DR. R U S S E L L :  G e n e r a l  Stoughton;  Mr .  C h a i r m a n ,  G e n t l e m e n :  
It  is  a p l e a s u r e  to be a s k e d  to a p p e a r  h e r e  in J o h n  M i l l e t t ' s  
p l a c e .  I a m  s o r r y  he canno t  be h e r e ,  but  I w e l c o m e  the o p p o r t u n i t y  
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to  s p e a k  to y o u  o n  t h i s  s u b j e c t .  I t h i n k  i t  i s  u n u s u a l - - i n  f a c t  I k n o w  
i t  i s - - t h a t  y o u  w o u l d  b e  a s k e d  to l i s t e n  to  a s p e a k e r ,  s o m e  of  w h o s e  
e f f u s i o n s  y o u  h a v e  a l r e a d y  r e a d .  I k n o w  t h a t  y o u  h a v e  r e c e i v e d  a 
r e v i s e d  v e r s i o n  of  a l e c t u r e  t h a t  I g a v e  a f e w  y e a r s  a g o  a t  t h e  
n e i g h b o r i n g  d a y  s c h o o l .  I do  n o t  i n t e n d  to  s a y  a n y t h i n g  I s a i d  i n  
t h a t  l e c t u r e ,  b u t  to t a k e  of f  f r o m  t h a t  p o i n t ,  a n d  go on  a n d  s a y  a 
f e w  t h i n g s  t h a t  h a v e  c o m e  to m y  m i n d  in  t h e  i n t e r v e n i n g  y e a r s .  

In  s p e a k i n g  of  t h e  r e l a t i v e  s t r e n g t h s  o f  A m e r i c a n  e d u c a t i o n  
a n d  how i t  c o n t r i b u t e s  to o r  i s  a s s o c i a t e d  w i t h  n a t i o n a l  s e c u r i t y ,  
I do  n o t  i n t e n d  to s a y  m u c h  a b o u t  t h e  S o v i e t  s c h o o l s .  I h a v e  s a i d  
s o m e t h i n g  in  t h e  l e c t u r e  y o u  a l r e a d y  h a v e .  I w o u l d  a d d  o n e  p o i n t .  
T h e r e  i s  a n  a p p a l l i n g  a m o u n t  of  m i s i n f o r m a t i o n  a b o u t  S o v i e t  e d u c a -  
t i o n  w h i c h  i s  b e i n g  d e l i b e r a t e l y  p r o p a g a t e d  w i t h i n  t h e  U n i t e d  S t aLes .  

N o t  l o n g  a g o - - w i t h i n  t h e  l a s t  c o u p l e  of  y e a r s - - a  c e r t a i n  A m e r -  
i c a n  c r i t i c  a p p e a r e d  b e f o r e  a C o n g r e s s i o n a l  C o m m i t t e e  a n d  p r e -  
s e n t e d  a s e r i e s  o f  e x a m i n a t i o n  q u e s t i o n s  i n  t h e  f i e l d  o f  t r i g o n o m -  
e t r y  w h i c h  w e r e  g i v e n  to  S o v i e t  s t u d e n t s  a t  t h e  e n d  of  t h e  T e n - Y e a r -  
S c h o o l ,  f o r  t h e i r  c e r t i f i c a t e .  A n d  h e  a s k e d  t h e m  to a s k  t h e i r  
t e a c h e r s  i f  A m e r i c a n  c h i l d r e n  c o u l d  do  t h e  s a m e  p r o b l e m s .  T h e  
q u e s t i o n s  w e r e  c l e a r l y  a b o v e  t h e  a b i l i t i e s  of  m o s t  A m e r i c a n  h i g h  
s c h o o l  p u p i l s .  H e  n o t  o n l y  s h o w e d  t h e  e x a m s ,  h e  a l s o  s t a t e d  t h a t  
t h e  S o v i e t  s t u d e n t s  w h o  t o o k  t h e s e  e x a m s  h a v e  " m a s t e r e d  t h e  s u b -  
j e c t  a n d  i t  i s  t h e i r s  f o r  l i f e . "  Y o u  c a n  i m a g i n e  h o w  t h i s  s t a t e m e n t  
l o o k s  to  p e r s o n s  w h o  k n o w  t h e  a c t u a l  S o v i e t  s i t u a t i o n .  T h e  m a j o r  
j o u r n a l  o f  t h e  S o v i e t  e d u c a t o r s  i s  S o v i e t s k a y a  P . e d a g o g i k a  p u b l i s h e d  
by  t h e  A c a d e m y  of  P e d a g o g i c a l  S c i e n c e s  o f  t h e  R S F S R .  In  t h e  i s -  
s u e  f o r  t h e  m o n t h  i n  w h i c h  t h i s  s t a t e m e n t  w a s  m a d e  by t h i s  c r i t i c  
t h e r e  w a s  a n  a r t i c l e  by N .  K.  G o n c h a r o v ,  w h o  i s  t h e  V i c e  P r e s i -  
d e n t  of  t h e  A c a d e m y ,  s a y i n g  of  t h e  t y p i c a l  S o v i e t  s t u d e n t  t h a t  w h a t  
h e  d o e s  i s  m e m o r i z e  a n s w e r s  to  q u e s t i o n s  w h i c h  h e  t h e n  f o r g e t s  
a s  s o o n  a s  t he  e x a m  i s  p a s s e d  a n d  t h a t  t h i s  i s  t h e  t y p i c a l  S o v i e t  
s i t u a t i o n .  

I w o n d e r  w h e t h e r  a m a n  w h o  i s  t h e  V i c e  P r e s i d e n t  o f  t h e  
A c a d e m y  of  T e a c h i n g  S c i e n c e s  of  t h e  R S F S R  i s  l e s s  w e l l - i n f o r m e d  
t h a n  a n  A m e r i c a n  c r i t i c .  I a l s o  w o n d e r  w h y ,  w h e n  t h i s  m a t e r i a l  
w a s  p r e s e n t e d  to t h e  C o n g r e s s i o n a l  C o m m i t t e e ,  i t  w a s  n o t  a l s o  
s a i d  t h a t  t h e s e  q u e s t i o n s  a r e  p r i n t e d  i n  b o o k l e t s  w h i c h  a r e  s o l d  in  
S o v i e t  b o o k s t o r e s  f r o m  3 m o n t h s  to  6 w e e k s  in  a d v a n c e  of  t h e  
e x a m i n a t i o n ,  a n d  t h a t  t h e  s t u d e n t s  k n o w  n o t  o n l y  t h a t  t h e s e  q u e s -  
t i o n s  a r e  g o i n g  to  a p p e a r  on  t he  e x a m  b u t  t h a t  t h e y  a r e  g o i n g  to 
h a v e  a c h o i c e  of  t h e  q u e s t i o n s .  
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The  u s u a l  e x a m i n i n g  p r o c e s s  i s  one in  w h i c h  a s t u d e n t  c o m e s  

to the t e a c h e r ' s  d e s k ,  t akes  a p i e c e  of p a p e r  by lot ,  and looks  at  
the q u e s t i o n s .  If he  does  not  l i ke  t h e m ,  he  puts  t h e m  down and  
t akes  a n o t h e r  p i e c e  of p a p e r .  And on t h e s e  p i e c e s  of p a p e r  t h e r e  
w i l l  t y p i c a l l y  be t h r e e  q u e s t i o n s ,  two of w h i c h  w i l l  be d r a w n  f r o m  
t h e s e  b o o k l e t s  w h i c h  have  been  p u b l i s h e d  in a d v a n c e .  The  e f f ec t  
of th is  s y s t e m  i s ,  of c o u r s e ,  s i m p l y  to p r o d u c e  a m e m o r i t e r  l e a r n -  
ing  s i t u a t i o n ,  in  wh ich  the pupi l  s p e n d s  m o n t h s  in a d v a n c e  of the 
e x a m  m e m o r i z i n g  a n s w e r s  to q u e s t i o n s .  Do you  r e a l l y  th ink  th is  
i s  a s i g n i f i c a n t  type  of l e a r n i n g  or  tha t  i t  p r o d u c e s  m a s t e r y  of a 
subject and it is '},is for life ?" 

235 

So m u c h  f o r  th is .  The  t r u t h  is  tha t  the  Sovie t  T e n - Y e a r -  
Schoo l  is  not  a c h a l l e n g e  to the A m e r i c a n  s c h o o l ,  and  the n e w e r  
Sov ie t  E l e v e n - Y e a r - S c h o o l ,  w h i c h  r e p r e s e n t s ,  as a m a t t e r  of f ac t ,  
a sh i f t  t o w a r d  the d i r e c t i o n  in  which  A m e r i c a n  e d u c a t i o n  g r e w ,  is  
a l s o  not  a s e r i o u s  c h a l l e n g e  to A m e r i c a n  educa t ion .  T h e  Sov ie t  
d e v o t i o n  to and  s u p p o r t  of e d u c a t i o n  m a y  be a c h a l l e n g e  to us ,  but 
no th ing  going  on in  Sov ie t  c l a s s r o o m s  is  a s e r i o u s  c h a l l e n g e .  And 
we wou ld  not  be t a lk ing  about  i t  w e r e  i t  not  f o r  p o l i t i c i a n s  and  p e r -  
sons  who a r e  s e e k i n g  to have  an i m p a c t  on the g e n e r a l  p a t t e r n  of 
A m e r i c a n  e d u c a t i o n  by p o l i t i c a l  i n f l u e n c e  and  h e a d l i n e - h u n t i n g .  I 
t h e r e f o r e  p a s s  f r o m  th is  s u b j e c t ,  w h i c h  I th ink  not  w o r t h y  of s i g -  
n i f i c a n t  a t t e n t i o n  at  the I n d u s t r i a l  C o l l e g e ,  to one w h i c h  I th ink  i s .  

This is not to identify the specific characteristics of American 
education--they are, I am sure, better known to you than they are 
to me--but to try to evaluate it. Take our system of education-- 
the whole structure--the enterprise of education; public and private; 
higher and lower; pluralized as it is with its multiple goals and its 
fantastic diversity; does this system work? Well, how are you 
going to tell? You can ask yourself some questions: "Does it con- 
tribute to the well-being of an individual?" "Do people who have 
more schooling make more money?" '~s the nation better off?" 
And the answer is yes. In fact, you can measure it out and prove 
it. There is what we call a linear correlation. The more years 
that a human being spends in an American school, the more money 
he makes, on the average. You can prove it in terms of produc- 
tivity of the p e r s o n .  And the th ing  c h e c k s  out; i t  l i t e r a l l y  c h e c k s  
out y e a r  fo r  y e a r .  Six y e a r s  of s c h o o l i n g  is b e t t e r  than  f ive .  F i v e  
is  b e t t e r  than  four .  
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Or you can take it in terms of military effectiveness. Look at 
draft rejections or any other measure of military effectiveness. 
This linear correlation recurs. Now, since this correlation is 
there, you have to say, '~Vell, irrespective of its quality, no mat- 
ter what it is that they seem to be doing in these schools, for all 
their diversity, the fact is that the more time people spend there 
the better off we are. Therefore it must be okay." There is a 
whole school of people who argue this way. I suppose there is 
some validity to the argument. This is the same kind of argument 
that is made by the people who are talking about the carcinogenic 
effects of cigarette smoking. They establish these relationships 
and that proves their case. The only trouble with this Hue of 
argument is that it has proved the wrong case. 

What  i t  p r o v e s  i s  tha t  the  p l a n n i n g  we did for  A m e r i c a n  e d u c a -  
t ion in ,  l e t ' s  s ay ,  1918, was  sound .  Tha t  was  a g r e a t  w a t e r s h e d  
y e a r  in A m e r i c a n  educa t ion ;  i t  was  the y e a r  a l i t t l e  book le t  c a l l e d  
" C a r d i n a l  P r i n c i p l e s  of S e c o n d a r y  E d u c a t i o n "  e m e r g e d .  Th i s  was  
the h i g h w a t e r  m a r k  of wha t  I c a l l  the ' B e h a v i o r a l  m o v e m e n t "  in  
A m e r i c a n  e d u c a t i o n .  It  s a i d  tha t  the g r e a t  goa l s  of e d u c a t i o n  a r e :  
c o m m a n d  of f u n d a m e n t a l  p r o c e s s e s ;  e f f e c t i v e  c i t i z e n s h i p ;  good u s e  
of l e i s u r e  t ime ;  e t h i c a l  c h a r a c t e r ;  v o c a t i o n a l  c o m p e t e n c e ;  th ings  of 
tha t  s o r t .  The  p l u r a l i z i n g  of the p h i l o s o p h y  of A m e r i c a n  e d u c a t i o n  
da t e s  f r o m  that  t i m e .  

Was  i t  w r o n g ?  Wel l ,  f r o m  the f ac t  tha t  we h a v e  p r o v e d  tha t  the  
s c h o o l s  we bui l t  on tha t  p h i l o s o p h y  a r e  p r o d u c i n g ,  in  s o m e  s e n s e ,  
w e l l  f o r  us ,  I t ake  i t  tha t  i t  c o u l d  not  be w r o n g .  It  had  to be,  in 
s o m e  p a r t ,  r i g h t  fo r  then .  But  if you  s t a r t  to ta lk  abou t  po l i cy ;  if  
you  t ake  e d u c a t i o n  f r o m  the poin t  of v iew f r o m  w h i c h  you  g e n t l e m e n  
m u s t  t ake  i t ,  you  get  a d i f f e r e n t  a n s w e r .  We m u s t  a s k  d i f f e r e n t  
q u e s t i o n s .  It i s  not  enough  to a s k  w h e t h e r  th ings  tha t  we did 50 
y e a r s  ago have  b e e n  of bene f i t  to o u r  c o u n t r y .  O u r  r e a l  c o n c e r n  
i s  to d e c i d e  wha t  w i l l  we  do now that  w i l l  b e n e f i t  o u r  c o u n t r y  in the 
f u t u r e .  

F u r t h e r m o r e ,  the f u t u r e  we m u s t  look at  i s  not  c l o s e .  If  you  
a r e  p r o p o s i n g  s o m e  kind of s t r u c t u r a l  i m p r o v e m e n t  w h i c h  you  
m i g h t  m a k e  in  s c h o o l s  wi th in  a p r a c t i c a b l e  f u t u r e ,  you  a r e  r e f e r -  
r i n g  to a r a t h e r  d i s t a n t  f u t u r e .  If you  knew what  to do n o w - - a s  
of this  m i n u t e - - h o w  long  would  i t  t ake  b e f o r e  you  cou ld  have  c o n -  
s t r u c t e d  the l e g i s l a t i v e  c o n s e n s u s  at  the n a t i o n a l ,  s t a t e ,  and l o c a l  
l e v e l s  tha t  would  e n a b l e  you  a c t u a l l y  to i m p a c t  what  i s  done in 
schools. '? How m u c h  t i m e  would  go by b e f o r e  you had  p o l i t i c a l  



5 

e f f e c t i v e n e s s  ? L e t  us be undu ly  o p t i m i s t i c  and say  that  if  you  a r e  
r e a l l y  c l e v e r  at  i t ,  you  c o u l d  do i t  in  5 y e a r s .  I do not  th ink  so ,  
but j u s t  f o r  the s a k e  of a r g u m e n t  l e t ' s  s a y  5 y e a r s .  How long ,  then ,  
would  i t  be b e f o r e  you  r e a l l y  c h a n g e d  the s c h o o l  s t r u c t u r e  in any  
i m p o r t a n t  w a y ?  P r o b a b l y  a n o t h e r  5 y e a r s .  

2,32 

How long  would  i t  t hen  be b e f o r e  the c h i l d r e n  who a r e  go ing  to 
h a v e  this  i m p r o v e d  e d u c a t i o n  would  be t h r o u g h  t h e s e  s c h o o l s  ? 
C e r t a i n l y  a n o t h e r  d e c a d e .  And how long  then  b e f o r e  they  wou ld  
have  e s t a b l i s h e d  a s u f f i c i e n t  p o s i t i o n  fo r  t h e m s e l v e s  that  the  i m -  
p r o v e d  e d u c a t i o n  tha t  you  gave  t h e m  wou ld  m a k e  any  d i f f e r e n c e  in 
A m e r i c a n  Hfe?  At l e a s t  a n o t h e r  5 y e a r s .  So, even  on t h e s e  m i n -  
i m u m  p r o j e c t i o n s - - a l l  of w h i c h  s t r i k e  m e  as r i d i c u l o u s l y  t i g h t - -  
you  a r e  t a l k ing  about  s o m e t h i n g  a q u a r t e r  of a c e n t u r y  away .  

The  s c i e n t i s t s  t e l l  us tha t  they  h a v e  l e a r n e d  ha l f  of a l l  tha t  
they  know in  the l a s t  d e c a d e .  And they  e x p e c t  in the next  d e c a d e  
a g a i n  to double  wha t  i s  known.  C h a n g e s  a r e  go ing  on at  a p a c e  
w h i c h  t e l l s  us tha t  o u r  c h i l d r e n  a r e  go ing  to l i ve  in a d i f f e r e n t  k ind  
of w o r l d  f r o m  the  one  we l ive  in.  Is  t h e r e  s o m e  d e v i c e  by w h i c h  
we m i g h t  look  a t  wha t  we  th ink  w i l l  be the k inds  of c h a l l e n g e s  o u r  
c h i l d r e n  a r e  go ing  to be  f a c i n g  a q u a r t e r  of a c e n t u r y  h e n c e  ? If 
we  c a n  take  tha t  k ind  of a look ,  w i l l  we  then  s e e  s o m e t h i n g  we 
ought  to know about  wha t  ou r  s c h o o l s  s h o u l d  be do ing?  

I a m  a s k i n g  you to sh i f t  the f r a m e  of r e f e r e n c e  wi th  m e ;  to 
t ake  a look at  the long  f u t u r e  and  then  a s k  w h e t h e r  wha t  we a r e  
do ing  now in  A m e r i c a n  s c h o o l s  o f f e r s  p r o m i s e  of m e e t i n g  the c h a l -  
l e n g e s  of the f u t u r e  wi th  a d e g r e e  of e f f e c t i v e n e s s  p a r a l l e l  to that  
w h i c h  we h a v e  a l r e a d y  e s t a b l i s h e d  fo r  the pas t .  

I th ink  t h e r e  is  a way  to look at  wha t  i s  go ing  on in the w o r l d  
and  to r e a d  out  of i t  the e d u c a t i o n a l  c h a l l e n g e s .  If you  look  at  
wha t  i s  c h a n g i n g  the w o r l d  today ,  wha t  you  f ind  is  a s e r i e s  of 
c h a n g e s  w h i c h  we c a l l  p r o f o u n d .  I a m  th ink ing  of th ings  l ike  the 
t e c h n o l o g i c a l  r e v o l u t i o n ;  r e v o l u t i o n s  in  c o m m u n i c a t i o n  and  t r a n s -  
p o r t a t i o n ;  the c h a n g i n g  c h a r a c t e r  of the  A m e r i c a n  popu la t ion ;  the 
m o v e m e n t s  of peop l e  f r o m  r u r a l  a r e a s  to u r b a n  a r e a s ,  and f r o m  
u r b a n  to s u b u r b a n  a r e a s .  I a m  th ink ing  of the r a c e  fo r  s p a c e  and  
the h a r n e s s i n g  of the a t o m  and  the co ld  w a r  and the  r i s i n g  e x p e c t a -  
t ions of the u n d e r d e v e l o p e d  p e o p l e s ;  p ick  y o u r  c h a n g e s ,  any  of 
t h e m .  T h e s e  a r e  th ings  tha t  we  c a l l  p ro found .  None  of t h e s e  
c h a n g e s  ought  to be c a l l e d  p r o f o u n d - - a n y  one of t h e m .  E v e r y  one  
of t h e m  is  no th ing  but  a s u r f a c e  r e f l e c t i o n  of a s i n g l e  c h a n g e .  T h e r e  
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i s  one th ing  c h a n g i n g ,  one only;  that  one th ing  is  the  r o l e  of the  
h u m a n  m i n d  in ou r  l i v e s .  It is  the r o l e  of the r a t i o n a l  p a r t  of the 
h u m a n  mind .  

T h e r e  a r e  a g r e a t  m a n y  th ings  in l i fe  that  a r e  not  c h a n g i n g  in  
any  a p p r e c i a b l e  d e g r e e .  Th i s  has  to do, fo r  e x a m p l e ,  wi th  the  r e -  
l i g ious  a s p e c t s  of l i fe .  I t  has  to do wi th  the s u p e r s t i t i o n a l  a s p e c t s ;  
wi th  the  a e s t h e t i c  a s p e c t s ;  wi th  the e m o t i o n a l  a s p e c t s .  I th ink  that  
h u m a n  be ings  a r e  go ing  to con t inue  to w o r s h i p  God, f a l l  in  love ,  
a d m i r e  b e a u t y ,  and  avo id  b l a c k  c a t s .  But  the ab i l i t y  to th ink  is  a 
a g r o w i n g  th ing  in  o u r  l i v e s .  And i t  i s  h a v i n g  an e v e r - i n c r e a s i n g  
i m p a c t .  L e t  m e  i l l u s t r a t e  the point .  

T a k e ,  f o r  e x a m p l e ,  the d e t e r i o r a t i o n  of the c i t i e s .  Look  at 
W a s h i n g t o n ,  D . C .  What  is  i t  that  i s  h a p p e n i n g  h e r e ?  What  i s  
h a p p e n i n g  is  that  the  whi t e  m i d d l e  c l a s s e s  in  W a s h i n g t o n  a r e  m o v i n g  
out of the c i ty .  T h e y  a r e ,  in e f f ec t ,  f l e e i n g .  Wel l ,  why do they  go?  
The  r e a l  r e a s o n  is  the inf lux  into  the c e n t r a l  c i ty  of p e o p l e  w h o m  we 
a r e  c a l l i n g  " d i s a d v a n t a g e d . "  T h e y  a r e  not  a l l  N e g r o ,  but  t hey  a r e  
l a r g e l y  N e g r o .  T h e y  a r e  peop le  who m o v e  off the  l and  of the  South  
and b r i n g  into  the c i ty  c u l t u r e s  w h i c h  canno t  be r e c o n s t i t u t e d  in  the  
c i ty .  T h e s e  peop le  canno t  m a k e  a s a t i s f a c t o r y  a d a p t a t i o n ,  and they  
a r e  p r o d u c i n g  a p r o b l e m  wh ich  is e a t i n g  at  the v i t a l s  of e v e r y  
A m e r i c a n  c i ty .  

Wel l ,  if they  c a n n o t  m a k e  a s u c c e s s f u l  a d a p t a t i o n  to the c i t y ,  
why,  you m a y  a s k ,  do they  c o m e ?  The  r e a s o n  they  c o m e  to the 
c i ty  is tha t  they  have  l o s t  t h e i r  e c o n o m i c  r o l e  in the p l a c e s  they  
c o m e  f r o m .  W e l l ,  why h a v e  they  l o s t  t h e i r  e c o n o m i c  r o l e ?  T h e y  
l o s t  i t  b e c a u s e  i t  has  b e c o m e  m o r e  p r o f i t a b l e  to h a r v e s t  the s t a p l e  
c r o p s  of the South  by m a c h i n e  than by hand .  The  c r o p s  a r e  h a r -  
v e s t e d  b e t t e r ;  t h e r e  is  b e t t e r  qua l i ty  c o n t r o l ;  and  you  m a k e  
m o r e  m o n e y .  C o n s e q u e n t l y ,  wha t  h a p p e n s  is  that  the p e r s o n  who 
owns  the l and  e n c l o s e s  i t  and  f o r c e s  t h e s e  peop le  off the l and .  T h e y  
l e a v e  the  land ,  and  they  show up in  the c i t i e s .  

Wel l ,  why,  you  m a y  a sk ,  a f t e r  2 5 , 0 0 0  y e a r s  of t e c h n o l o g y  is  
i t  on ly  now that  m a n k i n d  has  c o m e  to the d e v e l o p m e n t  of t h e s e  
m a c h i n e s  ? C l e a r l y  th is  i s  b e c a u s e  of the d e v e l o p m e n t  of the  m o r e  
b a s i c  s c i e n c e s  upon w h i c h  t e c h n o l o g y  d e p e n d s .  Why,  you  m a y  then  
a s k ,  do we  c o m e  only  now to s c i e n t i f i c  d e v e l o p m e n t s  of th is  s o r t ?  
And wha t  you f ind  as  you  go back  down th is  r o u t e  is  tha t  you  c o m e  
at  l a s t  to a s y s t e m  of thought .  What  you  a r e  l ook ing  at  i s  the 
r a t i o n a l  t r a d i t i o n  of the Wes t .  I t  i s  tha t  f o r c e  of the  m i n d  w h i c h  
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u n d e r l i e s  m o d e r n  s c i e n c e ;  u n d e r l i e s  m o d e r n  m i l i t a r y  s c i e n c e  too; 
u n d e r l i e s  the f o r c e s  of c h a n g e  in  j u r i s p r u d e n c e ,  i n t e r n a t i o n a l  r e -  
l a t i o n s  and  c o m p a r a t i v e  theo logy ;  and any  f i e ld  you  can  th ink  of. 

T h i s  i s  a t r a d i t i o n  w h i c h  we  c a n  i d e n t i f y  in  t e r m s  of c e r t a i n  
c o m m o n  s y m b o l s ;  th ings  w h i c h  the peop le  who use  t h e s e  s y m b o l s  
u n d e r s t a n d  in  c o m m o n ;  c e r t a i n  c o m m o n  p r o c e s s e s  of the m i n d  s u c h  
as s y n t h e s i s  and  deduc t ion ;  and c e r t a i n  c o m m o n  s t a n d a r d s  of a c -  
c u r a c y - - u n d e r s t a n d i n g  of the m e a n i n g  of s u c h  t e r m s  as  c o n s i s t e n c y  
and  r e l a t i o n ;  and  c o m m o n  v i e w s  of what  c o n s t i t u t e s  l og ic ,  l o g i c a l  
c o n s i s t e n c y ,  and the a p p l i c a b i l i t y  of a v a i l a b l e  e v i d e n c e .  I t  is  th is  
t r a d i t i o n  w h i c h  is  c h a n g i n g  o u r  l i v e s ,  and a t  s u c h  a r a t e  that  we a r e  
u n a b l e  to k e e p  up wi th  i t  o u r s e l v e s .  I can  i l l u s t r a t e  the way  i t  i s  

do ing  i t .  

T a k e  an o b j e c t  in one d i m e n s i o n .  You s a y  the d i m e n s i o n  is  X. 
I u n d e r s t a n d  tha t  what  you  a r e  t a l k ing  about  i s  l eng th ,  and I a m  
happy  wi th  l eng th .  I have  the  s e n s e  that  I h a v e  d e a l t  wi th  p i e c e s  of 
s t r i n g  and  I know wha t  i t  i s .  T a k e  an o b j e c t  in two d i m e n s i o n s  e a c h  
of w h i c h  is  X, and  you s a y  X 2. You a r e  t a l k i n g  about  the a r e a  of 
s o m e t h i n g ,  and  I a m  c o m f o r t a b l e  wi th  you .  I have  bought  and so ld  
l and  and  h a n d l e d  p i e c e s  of p a p e r .  You  t ake  an o b j e c t  in t h r e e  d i m e n -  
s i o n s  e a c h  of wh ich  is  X, and  you  say  X 3 And I s a y  y e s ,  you a r e  
d e s c r i b i n g  the v o l u m e  of a cube ;  I a m  happy  wi th  that ;  I m a k e  
m a r t i n i s  too. T h e n  you  s a y ,  a l l  r i g h t ,  l e t  us t ake  an  a d d i t i o n a l  d i -  
m e n s i o n ,  to m a k e  f o u r ,  e a c h  of w h i c h  is  X. And you  s a y  X 4. Now 
you  a r e  d e s c r i b i n g  the v o l u m e ,  o r  w h a t e v e r  you  wan t  to ca l l  i t ,  of 

s o m e t h i n g  in fou r  d i m e n s i o n s .  

But  now you  a r e  no l o n g e r  t a l k ing  about  an  ob j ec t .  Th i s  i s  not  
s o m e t h i n g  tha t  a n y b o d y  e v e r  s aw,  o r  f e l t ,  o r  h e a r d ;  th is  i s  a r a -  
t i o n a l  c o n s t r u c t ;  s o m e t h i n g  in  and  of the m i n d .  Now,  t h e r e  was  
a c o n c e p t  v e r y  s i m i l a r  to X 4 w h i c h  E i n s t e i n  d e r i v e d  f r o m  the m a t h e -  
m a t i c s  of M i n k o w s k y  w h e n  he  m a d e  the sh i f t  f r o m  the s p e c i a l  
t h e o r y  to the g e n e r a l  t h e o r y  of r e l a t i v i t y .  He u s e d  s p e c i f i c a l l y - -  
of c o u r s e ,  he  was  u s i n g  C a r t e s i a n  c o o r d i n a t e s - - a  f o u r t h  c o o r d i n a t e  
w h i c h  he  h a n d l e d  p r e c i s e l y  as  if he  had  gone up to X to the f o u r t h  
p o w e r .  And i t  was  th i s  i n s i g h t  w h i c h  l ed  to the a d d i t i o n a l  i n s i g h t  
tha t  t h e r e  w o u l d  be g r a v i t a t i o n a l  e f f ec t s  on l igh t  p a s s i n g  t h r o u g h  
s u f f i c i e n t l y  s t r o n g  g r a v i t a t i o n a l  f i e l d s ,  and tha t  l ed  to the hypo th -  
e s i s  tha t  if  you  cou ld  s o m e h o w  blot  out  the sun  you  would  s e e  ap-  
p a r e n t  d i s p l a c e m e n t s  of the s t a r s  at  i t s  m a r g i n ,  b e c a u s e  t h e i r  
l igh t  w o u l d  be bent  as  i t  w e n t  p a s t  the sun.  
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And th is  l ed ,  of c o u r s e ,  to the e x p e d i t i o n s  to W e s t  A f r i c a  and  

B r a z i l  in  1919 when  Edd ing ton  and o t h e r  a s t r o n o m e r s  w e n t  out ,  got  
the sun  b lo t t ed  out ,  m e a s u r e d ,  and  found t h e s e  d i s p l a c e m e n t s .  T h i s  
was  m o r e  than j u s t  a n o t h e r  u s e f u l  idea .  It was  not  m e r e l y  a p r a g -  
m a t i c  a p p l i c a t i o n  o f  s o m e t h i n g ;  this  was  an even t  that  to ld  m a n  the 
w a y  to look at  the w o r l d  and know what  i s  r e a l l y  t h e r e  is  not  to fo l -  
low c o m m o n s e n s e ;  not  to fo l low the e v i d e n c e  of the s e n s e s  a lone ;  
but  to look wi th  i n s t r u m e n t a l i t i e s  that  a r e  i n d e p e n d e n t  of s e n s e ;  
tha t  a r e  not r e l a t e d  to h u m a n  b e h a v i o r ;  that  d e r i v e  d i r e c t l y  f r o m  
the  r a t i o n a l  t r a d i t i o n .  

Th i s  p a r t i c u l a r  w o r k  was  done b e t w e e n  1913 and  1915. The  
e l u c i d a t i o n  of i t  o c c u r r e d  in 1919. Ye t ,  i t  was  in 1918 tha t  A m e r i -  
can  e d u c a t i o n  put i t s e l f  f i r m l y  on the b e h a v i o r a l  f r on t .  T h i s  was  
wha t  I have  c a l l e d  the "20th C e n t u r y  F a l l a c y . "  It was  a f u n d a m e n t a l  
e r r o r  fo r  p u r p o s e s  of ou r  own f u t u r e .  I a m  not  s a y i n g  i t  was  an 
e r r o r  at  tha t  t ime ;  I a m  s a y i n g  it  is  an  e r r o r  now. 

You look  at  the f o r c e  of the r a t i o n a l  t r a d i t i o n  and t r y  to exp l a i n  
to y o u r s e l f  why is  i t  tha t  this  th ing  has  this  p o w e r  ? P a r t l y ,  of 
c o u r s e ,  i t  i s  b e c a u s e  peop le  who bui ld  b r i d g e s ,  if  they  fo l low t h e s e  
l i n e s ,  bui ld  b r i d g e s  that  s t and  up. Th i s  i s  a good way  to o r g a n i z e  
p r o d u c t i o n  and win w a r s .  But  t h e r e  is m o r e  to i t  than  th i s .  

On the one hand  t h e r e  is  the ab i l i t y  of the r a t i o n a l  t r a d i t i o n  to 
c r o s s  c u l t u r a l  l i n e s .  L e t  m e  i l l u s t r a t e .  If you  u s e  t e r m s  l ike  
beau ty ,  d e c e n c y ,  j u s t i c e  and f r e e d o m ,  you  a r e  u s i n g  w o r d s  wi th  
w h i c h  we cou ld  d i s a g r e e  as  to s p e c i f i c s ,  but I a m  s u r e  we wou ld  
a l l  a g r e e  tha t  t h e s e  w o r d s  m e a n  s o m e t h i n g  in  o u r  c u l t u r e .  

You can  c r o s s  o v e r  in to  the C o m m u n i s t  c u l t u r e  and  you  w i l l  
f ind  they  u s e  the s a m e  w o r d s .  But  you  wi l l  f ind that  a l t h o u g h  t h o s e  
w o r d s  h a v e  s u b s t a n c e  t h e r e ,  the s u b s t a n c e s  a r e  not  p a r a l l e l .  Con-  
s e q u e n t l y ,  f o r  p u r p o s e s  of c r o s s - c u l t u r a l  c o m m u n i c a t i o n  the u s e  
of t h e s e  v a l u e - l a d e n  t e r m s ,  f a r  f r o m  i n t r o d u c i n g  a f a c t o r  of c o m -  
m u n i c a t i o n ,  a c t u a l l y  i n t r o d u c e s  what  the c o m m u n i c a t o r s  c a l l  "no i s e .  
T h e y  a r e  a p o s i t i v e  s o u r c e  of con fus ion .  

But  look wha t  happens  w h e n  you  m o v e  in to  n o n v e r b a l  s y s t e m s  
of c o m m u n i c a t i o n .  The  w o r k e r s  on the A s w a n  D a m  a r e  w o r k i n g  
f r o m  e n g i n e e r i n g  d r a w i n g s  m a d e  in  the Sov ie t  Union.  To the ex-  
ten t  that  they  have  any w o r d s  on t h e m ,  they  a r e  R u s s i a n  w o r d s .  
T h e s e  peop le  s p e a k  no R u s s i a n ,  but  t hey  bui ld  d a m s .  O r  look at  
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the  I n t e r n a t i o n a l  G e o p h y s i c a l  Y e a r  in  w h i c h  s c i e n t i s t s  f r o m  o v e r  
50 n a t i o n s  w e r e  a b l e  to ge t  t o g e t h e r  and  e s t a b l i s h  an  a g r e e m e n t  as  
to w h a t  t h e y  w e r e  g o i n g  to l ook  f o r ;  w h a t  k i n d s  of da t a  t h e y  w o u l d  
s e e k ;  how they  w o u l d  e v a l u a t e  the  da ta ;  and  wha t  t hey  u n d e r s t o o d  
they  m e a n t ;  a l l  of t h i s ,  p u l l i n g  t o g e t h e r  a c r o s s  c u l t u r a l  l i n e s  2 O r ,  
to u s e  an  e v e n  m o r e  a b s t r u s e  e x a m p l e ,  the  e x p r e s s i o n  E = m c  , 
m e a n s  in  P e k i n g  e x a c t l y  w h a t  i t  m e a n s  in  W a s h i n g t o n .  It  is  d e r i v e d  
the  s a m e  way;  i t  h a s  p r e c i s e l y  the  s a m e  f u n c t i o n ;  i t  m e a n s  the  s a m e  
t h i n g .  

Not  on ly  do you  h a v e  a s o r t  of u n i v e r s a l  s y s t e m  of c o m m u n i c a -  
t i on  in  the  r a t i o n a l  t r a d i t i o n ,  you  a l s o  h a v e  a c o m m o n  po in t  of v i e w  
as  to w h a t  is  r e a l .  T h e r e  i s  a s o r t  of m e t a p h y s i c a l  un i t y  w i t h i n  the  
r a t i o n a l  t r a d i t i o n .  T h i s  was  o n c e  no t  t r u e .  You  r e c a l l  w h e n  
Dr .  J o h n s o n  and  B i s h o p  B e r k e l e y  w e r e  a r g u i n g  abou t  the  n a t u r e  of 
r e a l i t y  and  the  B i s h o p  s a i d ,  "My good  d o c t o r ,  tha t  s t o n e  t h e r e ,  how 
do you  know t h a t ' s  a r e a l  s t o n e ? "  T h e  d o c t o r  r e a r e d  b a c k  a n d  k i c k e d  
i t  and  s a i d ,  " T h a t ,  s i r ,  i s  how I know i t . "  He b r o k e  h i s  toe  in  the  
p r o c e s s .  And  th i s  w a s  a l w a y s  t h o u g h t  by h i s t o r y  to be the  p r o p e r  
r i p o s t e ;  Dr .  J o h n s o n  h a s  t r a d i t i o n a l l y  b e e n  t hough t  to h a v e  won  the  
a r g u m e n t .  

Bu t  Dr .  J o h n s o n  d id  no t  w in  th i s  a r g u m e n t ;  he  l o s t  i t .  He was  
j u s t  p l a i n  w r o n g .  B i s h o p  B e r k e l e y  w a s  a lo t  c l o s e r  to the  m a r k .  
W h a t  a m o d e r n  m i n d  wi l l  t e l l  you  t oday  i s ,  '~¢e m a y  no t  know w h a t  
r e a l i t y  i s ,  but  we do know tha t  i t  i s  c e r t a i n l y  not  w h a t  m o s t  p e o p l e  
t h i n k  i t  i s . "  M o s t  p e o p l e  i m p u t e  r e a l i t y  to t h e i r  own s e n s e s ,  to 
e x a c t l y  D r .  J o h n s o n ' s  a n s w e r .  '~ know tha t  s tone  is  r e a l  b e c a u s e  
I c a n  f e e l  i t . "  T h i s  is  c o m m o n s e n s e .  

E i n s t e i n  s a i d  of c o m m o n s e n s e  t ha t  i t  i s  a l a y e r  of p r e j u d i c e  
l a i d  d o w n  b e f o r e  the  age  of 18. To  the  e x t e n t  t ha t  a m a t t e r  i s  
c o m m o n s e n s e ,  in  E i n s t e i n ' s  p a r l a n c e ,  t h i s  i s  p r i m a  f a c i e  e v i d e n c e  
t ha t  the  t h ing  i s  p r o b a b l y  w r o n g .  T h e  c h a n c e s  of i t s  b e i n g  r i g h t  a r e  
no t  good  e n o u g h  to t ake  s e r i o u s l y .  

M o s t  m o d e r n  t h i n k e r s  w o u l d  a g r e e  t ha t  t r u t h  is  no t  a b s o l u t e  
bu t  r e l a t i v e  to p o i n t  of v i ew;  tha t  t h e r e  a r e  m a n y  w a y s  to l o o k  a t  
t h i n g s ;  t ha t ,  f o r  e x a m p l e ,  a p r o p o s i t i o n  d e r i v e d  f r o m  s e n s e  ex-  
p e r i e n c e - - l e t  us  s a y ,  '~rhat  i s  a c h a i r " - - s u c h  a p r o p o s i t i o n  c a n  be 
t r u e  on ly  w i t h i n  the  r e a l m  of s e n s e  e x p e r i e n c e .  In e f f ec t ,  i t  is  a 
c h a i r  to  the  p e r s o n  who  s i t s  on  i t .  B u t  a p h y s i c i s t  c a n n o t  l ook  a t  
i t  a nd  s a y  i t  i s  a c h a i r .  Wha t  he  s a y s  i s ,  '~ft is  a p h e n o m e n o n  of 
w a v e s  and  p a r t i c l e s  in  s o m e  p r o b a b l i s t i c  r e l a t i o n s h i p .  " He w o u l d  

241 
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poin t  to a p r o b a b l i s t i c  u n i v e r s e ,  s a y i n g  tha t ,  

" In  e f fec t ,  t hose  p a r t i c l e s  only  m a k e  up a n y t h i n g  that  is  
tha t  f i r m  s i m p l y  b e c a u s e  t h e r e  a r e  so  m a n y  p a r t i c l e s  
t h e r e  that  the  c h a n c e s  of t h e i r  be ing  in the s t a t e  tha t  they  
a p p e a r  to be in  a r e  the  o v e r w e a n i n g  c h a n c e s ,  and  you a r e  

V! not c o n s c i o u s  of the r e m a i n i n g  o n e s .  

Wha t  e m e r g e s  is a p r o b a b l i s t i c  u n i v e r s e  in  w h i c h  t r u t h - - t o  the 
ex ten t  t h e r e  is  a n y - - i s  a p r o p e r t y  no t  of s o m e t h i n g  o b j e c t i v e ,  but  of 
the m i n d  of m a n .  As N o r b e r t  W i e n e r  s a i d ,  in tha t  e l e g a n t  and 
t r e n c h a n t  p h r a s e ,  a v iew of the w o r l d  is  e m e r g i n g  ". . on w h i c h  
B i s h o p  B e r k e l e y  m i g h t  have  s m i l e d  wi th  p l e a s u r e . "  

Th i s  c o m m o n  v iew as to what  is  r e a l  a l s o  u n d e r l i e s  the  r a t i o n a l  
t r a d i t i o n .  A t y p i c a l  a s s e r t i o n  of th is  v iew would  be:  E--mc 2 m a y  
not  be t r u e ,  but i t  i s  t r u e r  than any  p r e c e d i n g  e x p l a n a t i o n  of the 
s a m e  da ta .  T h i s  wou ld  be a m o d e r n  s t a t e m e n t  c o n s i s t e n t  wi th  th is  
v i ew of the w o r l d .  

B e h i n d  a l l  t h e s e  s h a r e d  p o w e r s  i s  a s y s t e m  of th ink ing .  And 
this  s y s t e m  of th ink ing  i s  u n i v e r s a l  in  i t s  a p p l i c a t i o n .  H e r e  is  an  
e x a m p l e .  It is  not  a p r o p o s i t i o n ,  but c o n c e r n s  how the f o r m u l a  
E = m c  2 was  d e r i v e d .  Th i s  is  a p a r t  a l s o  of the  w o r k  done  in  de -  
v e l o p i n g  the g e n e r a l  t h e o r y  of r e l a t i v i t y .  I t  i s  a d i f f e r e n t  p r o c e s s  
of thought  f r o m  that  wh ich  wen t  in to  the  s p e c i a l  t h e o r y .  

In i t ,  d e r i v i n g  f r o m  w o r k  done in  r e l a t i o n  to the s p e c i a l  t h e o r y ,  
E i n s t e i n  had  s o m e  e q u i v a l e n c i e s ,  in  w h i c h  the  f a c t o r  E a p p e a r e d  and  
the f a c t o r  mc2  a p p e a r e d ;  and t h e r e  w e r e  a lot  of o t h e r  f a c t o r s .  And 
he  s o l v e d  t h e s e  e q u a t i o n s  fo r  E so that  he  had  an E on one s i d e  and  
the  o t h e r  s tuff  on the o t h e r  s i de  of the equa l  s i d e .  And then ,  t h ink -  
ing  abou t  t h e s e  v a r i o u s  f a c t o r s  he  s a i d  of t h e m - - a n d  i n c i d e n t a l l y ,  
th is  i s  one of the r a r e  c a s e s  w h e r e  the m a n  who did i t  has  w r i t t e n  
a d e s c r i p t i o n  of i t :  h i s  own e s s a y  c a l l e d  "Re l a t i v i t y ;  the G e n e r a l  
and  S p e c i a l  T h e o r y , "  w h i c h  he w r o t e  in 1919. It  i s  a v a i l a b l e  in  
p a p e r b a c k .  You can  buy it  in  any p a p e r b a c k  b o o k s t o r e .  T h e r e  is  
a good t r a n s l a t i o n  of i t .  

What  he  c o n c l u d e d  was  tha t  c e r t a i n  of t h e s e  r a d i c a l s  w e r e  c a p a -  
b le  of be ing  z e r o .  S p e c i f i c a l l y ,  the v e l o c i t y  wou ld  be z e r o  in the  
c a s e  of two bod i e s  that  w e r e  at  r e s t  wi th  r e s p e c t  to e a c h  o t h e r .  Al l  
of the r a d i c a l s  in  the f o r m u l a  c o n t a i n e d  a v e l o c i t y  f a c t o r  e x c e p t  the  
E on one s i d e  of the equa l  s i gn  and  the  m c 2  on the o t h e r .  T h e r e f o r e ,  
E i n s t e i n  r e a s o n e d ,  m c  2 m u s t  equa l  the  l a t e n t  e n e r g y  of an  o b j e c t  a t  
r e s t ,  and t h e r e f o r e  e n e r g y  and  m a s s  m u s t  be e q u i v a l e n t  in th is  c o n -  
s t a n t  r e l a t i o n s h i p .  
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T h e n  h e  s a i d  i n  t h i s  1919 e s s a y  t h a t  h e  w a s  c o n v i n c e d  of  t h e  

v a l i d i t y  of  t h e  f o r m u l a ;  bu t ,  o f  c o u r s e ,  i t  c o u l d  n e v e r  be  p u t  to  
e m p i r i c a l  t e s t  b e c a u s e  t he  m a g n i t u d e s  i n v o l v e d  w e r e  s o  f a r  b e y o n d  
h u m a n  c a p a b i l i t i e s .  W h a t  i r o n y .  I i m a g i n e  t h a t ,  of  a l l  of  t h e  t h i n k -  
i n g  of  E i n s t e i n ,  t h i s  p a r t i c u l a r  t h i n g  i s  t h e  o n e  f o r  w h i c h  t h e  g r e a t -  
e s t  e m p i r i c a l  e v i d e n c e  e x i s t s .  I t  m u s t ,  I s u p p o s e ,  h a v e  m a d e  a s  
l a r g e  a c h a n g e  i n  t h e  a f f a i r s  of m a n  a s  a n y  s i n g l e  a c t  o f  t h e  h u m a n  
s p i r i t .  I t  i s ,  a s  I s a i d  b e f o r e ,  a u n i v e r s a l  p h e n o m e n o n ,  i n d e p e n d e n t  
i n  s o m e  s e n s e ,  of  c u l t u r a l  t r a d i t i o n s .  O r ,  a t  l e a s t  i f  i t  i s  n o t  i n -  
d e p e n d e n t  of  t h e m  i t  i s  i n t e r n a l  to a t r a d i t i o n  w h i c h  i s  i t s e l f  s h a r e d  
a c r o s s  a l l  c u l t u r e s .  A n d  if  w e  c a n  b e l i e v e  t h e  e v i d e n c e  of  o u r  e y e s ,  
e v e r y  c u l t u r e  i n  t h e  w o r l d  i s  m o v i n g  in  t h e  d i r e c t i o n  of  m a x i m i z i n g  
t h e  r o l e  of  t h i s  p a r t i c u l a r  t r a d i t i o n  in  i t s  o w n  a f f a i r s .  T h i s  i s  t r u e  
e v e n  i n  t h o s e  c u l t u r e s  w h e r e  the  l e a d e r s  d e n y  t h e y  a r e  d o i n g  i t .  I t  
i s  a s  i f  e v e r y  s o c i e t y  i n  t h e  w o r l d  w e r e  t r y i n g  to c l i m b  t he  s a m e  
m o u n t a i n ;  w e  a r e  a l l  s e e k i n g  o u r  w a y  up;  we  a r e  a l l  r e v o l u t i o n i z i n g  
o u r  o w n  l i v e s  a s  w e  go a b o u t  i t .  

W h a t  d o e s  t h i s  m e a n  f o r  e d u c a t i o n ?  W e  do  n o t  k n o w  w h a t  o u r  
c h i l d r e n  w i l l  f a c e .  A l l  w e  k n o w  i s  t h a t  i t  w i l l  be  d i f f e r e n t  f r o m  
w h a t  w e  f a c e .  T h e r e  w i l l  be  w h o l l y  n o v e l  p r o b l e m s  p r e s e n t e d  to 
t h e m  p r e d i c t a b l y  w i t h i n  t h e  l i v e s  of  c h i l d r e n  n o w  a l i v e .  A n d  i t  
m a y ,  f o r  a l l  w e  k n o w ,  be  e q u a l l y  t r u e  f o r  o u r s e l v e s .  

W h e n  t h e y  c o m e  to  t h e  n o v e l  w h a t  w i l l  t h e y  do  ? T h e y  w i l l  n o t  
b e  a b l e  to  l o o k  to t h e i r  o w n  e x p e r i e n c e .  T h e r e  w i l l  n o t  be  a n y  r e l e -  
v a n t  e x p e r i e n c e  by  w h i c h  t h e y  c a n  s o l v e  t h e s e  p r o b l e m s .  T h e y  w i l l  
n o t  be  a b l e  to  l o o k  to o u r  e x p e r i e n c e .  T h e y  w i l l  n o t  be  a b l e  to  l o o k  
e v e n  to t h e  a c c u m u l a t e d  e x p e r i e n c e  of  t h e  h u m a n  r a c e .  I t  w i l l  do  
t h e m  n o  g o o d  to  p a n i c .  I t  w i l l  do  t h e m  n o  g o o d  to w i t h d r a w  f r o m  t h e  
s i t u a t i o n .  W h e t h e r  t h e y  c a n  a p p r e c i a t e  i t s  a e s t h e t i c  o r  m o r a l  a s -  
p e c t s  w i l l  m a k e  no  d i f f e r e n c e .  I t  w i l l  n o t  e v e n  be  g o o d  e n o u g h  to  
p r a y .  T h e y  w i l l  h a v e  to t h i n k .  

T h e  m a c h i n e  w h i c h  i s  c r a n k i n g  u p  t h e  c h a n g e s  i n  t h e  m o d e r n  
w o r l d  i s  t h e  h u m a n  m i n d .  T h e  c h i l d  w h o  w i l l  i n  t h e  f u t u r e  e s t a b l i s h  
f o r  h i m s e l f  t h e  c o n d i t i o n s  o f  h i s  o w n  d i g n i t y  w i l l  be  a p e r s o n  w h o  
c a n  h a r n e s s  t h a t  m a c h i n e .  H e  w i l l  be  a t h i n k i n g  m a n .  

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

A g a i n s t  t h a t  s o r t  of  r e q u i r e m e n t ,  h o w  do y o u  e v a l u a t e  A m e r i c a n  
educa t ion . ' ?  T h a t  s o m e  p e o p l e  b e c o m e  t h i n k i n g  b e i n g s  t h r o u g h  A m e r i -  
c a n  e d u c a t i o n  I f i n d  i n c o n t e s t a b l e .  B u t  do  a l l ?  Do a n y t h i n g  l i k e  t h e  
n u m b e r  w h o  n e e d  t o ?  

I c o u l d  t a k e  y o u  to a s c h o o l  h e r e  i n  W a s h i n g t o n  w h e r e  I c o u l d  
s h o w  y o u  a l a r g e  n u m b e r  of 1 6 - y e a r  o l d s  l e a r n i n g  a u t o m o t i v e  m a i n -  
t e n a n c e  a n d  r e p a i r .  W e l l ,  I a m  g l a d  s o m e b o d y  l e a r n s  i t  b e c a u s e  I 
c e r t a i n l y  c a n n o t  m a i n t a i n  a n d  r e p a i r  a n y  of  m y  c a r s ;  t h e y  a r e  f a r  
t oo  s o p h i s t i c a t e d .  B u t  t he  m o d e r n  c a r  w h i c h  t h e s e  p e o p l e  r e p a i r  i s  
a n  e x p r e s s i o n  of t he  n a t u r e  of  t h e  i n t e r n a l  c o m b u s t i o n  e n g i n e ,  w h i c h  
h a s  c e r t a i n  c h a r a c t e r i s t i c s .  I t  i s  h e a v y ,  a n d  t h i s  m e a n s  y o u  h a v e  
to h a v e  a l l  s o r t s  of  b o o s t e r s ,  s t e e r i n g  a r r a n g e m e n t s  a n d  t h e  r e s t  of  
i t .  A n d  t h e  e n g i n e  c a n  o n l y  go  in  o n e  d i r e c t i o n .  So ,  t h a t  m e a n s  y o u  
h a v e  to h a v e  b r a k e s  a n d  b o o s t e r s  o n  t h a t  e n d  a s  w e l l .  A n d  w h a t  y o u  
e n d  u p  w i t h  i s  s o m e  of t h e s e  o v e r - b l o w n  D e t r o i t  b u b b l e s  of  t h e  t y p e  
w e  a l l  d r i v e .  

T h e  i n s t r u m e n t a l i t y  w h i c h  w i l l  o b s o l e t e  t h i s  p a r t i c u l a r  v e h i c l e  
i s  p r o b a b l y  a l r e a d y  in  e x i s t e n c e .  T h e r e  a r e  s o m e  t h e o r e t i c a l  a d -  
v a n t a g e s  i n  t h e  g a s  t u r b i n e  w h i c h  I t h i n k  a r e  g o i n g  to c h a n g e  t h i n g s .  
W h a t  w i l l  h a p p e n  i s  t h a t  y o u  w i l l  h a v e  a d e v i c e  w h i c h  p a c k s  a l o t  
m o r e  p o w e r  w i t h  a l o t  l e s s  w e i g h t .  T h i s  m e a n s  t h e  e l i m i n a t i o n  of  
t h e  b o o s t e r  a r r a n g e m e n t s .  I t  m e a n s  t he  e l i m i n a t i o n  of  a l l  t h e s e  
s o p h i s t i c a t e d  t i m i n g  d e v i c e s  t h a t  a r e  a s s o c i a t e d  w i t h  t h e  i n t e r n a l  
c o m b u s t i o n  e n g i n e .  I t  m e a n s  t he  e l i m i n a t i o n  of  t h e  b r a k e s  b e c a u s e  
y o u  h a v e  a t h i n g  y o u  c a n  s q u i r t  t h i s  w a y  o r  t h a t  w a y .  I n  o t h e r  w o r d s ,  
t h e  p o w e r  t h a t  i s  u s e d  to p r o p e l  c a n  a l s o  be  u s e d  to d e c e l e r a t e .  

T h e  c h a r a c t e r i s t i c s  of  t h i s  v e h i c l e  a r e  p r o b a b l y  n o t  f u l l y  s e e n ,  
b u t  I t a k e  i t  a s  l i k e l y  t h a t  w i t h i n  a d e c a d e  t h e y  a r e  g o i n g  to  be  o n  
t he  r o a d  in  g r e a t  n u m b e r s .  We  w i l l ,  I s u p p o s e  s u s t a i n  a n  a t t e n u a t e d  
m a n u f a c t u r e  of  i n t e r n a l  c o m b u s t i o n  e n g i n e s  f o r  t h o s e  u s e s  f o r  w h i c h  
t h i s  p a r t i c u l a r  e n g i n e  i s  d e m o n s t r a b l y  s u p e r i o r .  A n d  I a m  s u r e  
t h e r e  w i l l  be  s o m e .  W e  w i l l  m a i n t a i n  a n u m b e r  on  t h e  h i g h w a y s ,  
b u t  w e  a r e  g o i n g  to be  o b s o l e t i n g  c a r s  w i t h  i n t e r n a l - c o m b u s t i o n  e n -  
g i n e s  o v e r  t h e  c o u r s e  of  a d e c a d e  o r  m o r e ,  a n d  w e  a r e  g o i n g  to 
e l i m i n a t e  f r o m  t h e  h i g h w a y s  s o m e  s u b s t a n t i a l  s h a r e - - s o m e t h i n g  
l i k e  70 o r  80 p e r c e n t - - o f  t he  n u m b e r  w e  h a v e  p r o d u c e d .  
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W h a t  w i l l  t h i s  do  to  e m p l o y m e n t  i n  t h i s  f i e l d ?  I t  w i l l  p r o b a b l y  

m e a n  t h a t  e m p l o y m e n t  i n  the  f i e l d  of  m a i n t a i n i n g  t h e s e  p a r t i c u l a r  
v e h i c l e s  w i l l  b e c o m e  m a r g i n a l .  I n  t h e  c a s e  o f  m a r g i n a l  e m p l o y m e n t ,  
w h o  g e t s  t h e  j o b s ?  T h o s e  w i t h  s e n i o r i t y  a n d  e x p e r i e n c e .  W h o  a r e  
t h e  p e o p l e  i n  t h e s e  c i r c u m s t a n c e s  w h o  a r e  t h e  l e a s t  s e c u r e ?  T h e  
y o u n g  a n d  t h e  i n e x p e r i e n c e d .  So,  h e r e  i s  t h e  l e s s o n :  t h i s  1 6 - y e a r  
o ld  b o y  s t u d y i n g  a u t o m o t i v e  m a i n t e n a n c e  a n d  r e p a i r  i n  t h e  D i s t r i c t  
of  C o l u m b i a  i s  n o t  b e i n g  e d u c a t e d  f o r  e m p l o y m e n t ,  w h i c h  i s  w h a t  
w e  h a v e  t o l d  h i m  w e  a r e  d o i n g .  We a r e  e d u c a t i n g  h i m  f o r  u n e m -  
p l o y m e n t .  A n d  I t h i n k  t h a t  s i m p l e  h o n e s t y  w o u l d  r e q u i r e  u s  to m a k e  
t h a t  p l a i n  to  h i m .  

W e  h a v e  t o d a y  a t r a d i t i o n ,  w h i c h  w e  h a v e  a c c e p t e d ,  t h a t  i t  i s  
t h e  s c h o o l l s  j ob  to t e a c h  t h i s  c h i l d  s o m e t h i n g  t h a t  h e  c a n  u s e  f o r  
e m p l o y m e n t  on  g r a d u a t i o n .  Y e t  w e  a r e  m o v i n g  i n t o  a n  a g e  in  w h i c h  
w e  c a n n o t  s e e  t he  f u t u r e  of  a n y  s p e c i f i c  s k i l l .  We do n o t  i m p u t e  to 
a n y  s k i l l  a 1 0 - y e a r  l i f e ,  a s  of n o w .  I do  n o t  k n o w  w h a t  w e  w i l l  do 
l a t e r .  H e r e  i s  a q u e s t i o n  we  s h o u l d  a s k  o u r s e l v e s .  '~What s k i l l  c a n  
w e  t e a c h ,  of  w h i c h  w e  p r e d i c t  t h a t  i t  w i l l  h e l p  a p e r s o n  in  e m p l o y -  
m e n t  f o r  10 y e a r s ? "  

A f t e r  a r a t h e r  c o n s i d e r a b l e  s e a r c h ,  m y  o w n  a n s w e r  to  t h a t  
q u e s t i o n  i s  t h a t  t h e r e  i s  n o n e ;  t h e r e  i s  n o  s p e c i f i c  s k i l l  t h a t  i s  g o i n g  
to h o l d  a p e r s o n  f o r  10 y e a r s .  No g o a l  of  e d u c a t i o n  w h a t s o e v e r  w i l l  
be  a c h i e v e d  s h o r t  o f  a g e n e r a l  u p - g r a d i n g  of  t he  q u a l i t y  of  t h e  p e r -  
s o n .  F o r  u s  to  a c h i e v e  a n y  of  t h e  o l d  g o a l s - - v o c a t i o n ;  c i t i z e n s h i p ;  
e t h i c a l  c h a r a c t e r ;  h o m e m a k i n g ;  t he  w o r t h y  u s e  of l e i s u r e  t i m e ;  c o m -  
m a n d  of  f u n d a m e n t a l  p r o c e s s e s - - a n y  of  t h e  t r a d i t i o n a l  g o a l s  w i l l  be  
a c h i e v e d  o n l y  a s  w e  a c h i e v e  t he  d e v e l o p m e n t  o f  d i r e c t  i n t e l l e c t u a l  
p o w e r ;  t h e  d e v e l o p m e n t ,  I s h o u l d  s a y  to t h o s e  of  y o u  w h o  a r e  n o t  
p s y c h o l o g i s t s ,  o f  t r a n s f e r a b l e  i n t e l l e c t u a l  s k i l l s .  A n d  w h e n  I u s e  
t h a t  w o r d  ' t r a n s f e r a b l e , "  I s a y  to  a p r o f e s s i o n a l  w h a t  t h i s  c e n t r a l  
c h a l l e n g e  i s .  

We are operating within a pedagogical tradition which tells us 
that there is no such thing as a transferable intellectual skill. There 
was a time when people held that there was. You were supposed to 
study Latin in order how to spell English. History was supposed to 
teach patriotism and literature was to teach morals. Well, what 
we found out is that if you study Latin, what you learn is Latin; you 
do not learn how to spell. If you study history, you learn history. 
There is no such thing as transfer of training. The route to the 
abstract to most children is through the concrete. A child learns 

through specific example, and this is the only way we have to learn. 
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H o w ,  I a s k  y o u ,  a r e  y o u  g o i n g  to l e a r n  a n  a b s t r a c t i o n  f o r  w h i c h  

t h e r e  i s  n o t  a n y  c o n c r e t e ?  T h a t  i s ,  i f  t h i s  i s  y o u r  p h i l o s o p h y  o r  p s y -  
c h o l o g y .  A n d  y e t ,  t h i s  i s  t he  e x i s t i n g  p s y c h o l o g y  of  m o s t  A m e r i c a n  
e d u c a t i o n .  I t h i n k  i t  j u s t  w i l l  n o t  do .  I t  c a l l s  o n  u s  f o r  a s h i f t  o f  t h e  
f r a m e  of  r e f e r e n c e  w i t h i n  w h i c h  we  c o n d u c t  e d u c a t i o n .  A n d  I t h i n k  
t h a t  t h i s  s h i f t  o f  t h e  f r a m e  i s  b e i n g  d e m a n d e d  by  t h e  e v e n t s  a r o u n d  
u s ,  w h i c h ,  t h o u g h  w e  l o o k  a t  t h e m ,  w e  c a n n o t  s e e  t h e  s h i f t  b e c a u s e  
w e  a r e  l o o k i n g  w i t h  o u r  o l d  e y e s ;  e y e s  i n  w h i c h  t h e  l a y e r  o f  p r e j u -  
d i c e  w a s  l a i d  d o w n  b e f o r e  a g e  18, a n d  i t  i s  k e e p i n g  us  f r o m  s e e i n g  
m u c h  t h a t  i s  t h e r e  to be  " s e e n . "  

B u t ,  t h i n k  b a c k ,  a n d  t h i n k  h o p e f u l l y  a b o u t  t h e  n a t u r e  of  m a n  a s  
i t  h a s  b e e n  r e v e a l e d  in  h i s  p a s t  b e h a v i o r .  L o o k  f o r  e v i d e n c e s  of  
t h e  s h i f t s  o f  t h e  f r a m e  a n d  s e e  w h a t  t h e y  m e a n .  A s  p e r s o n s  c o n -  
c e r n e d  w i t h  w a r ,  t h i n k  of  t h e  k i l l i n g  q u e s t i o n s .  W e  a r e  t o l d  t h a t  
o u r  p r o b l e m  t o d a y  i s  r e l i g i o n ;  i t  i s  t h e i r  b e l i e f s  v e r s u s  o u r  b e l i e f s .  

T h e r e  w e r e  o t h e r  t i m e s  w h e n  t h e  g r e a t  i s s u e s  w e r e  p o s e d  in  
r e l i g i o u s  t e r m s .  W h e t h e r  y o u  w e r e  a C h r i s t i a n  o r  a M o s l e m  w a s  
a k i l l i n g  q u e s t i o n .  P e o p l e  k i l l e d  e a c h  o t h e r  o v e r  r e l i g i o n ,  a n d  
t h e n  t h e  k i l l i n g  s t o p p e d .  D i d  t h e y  s e t t l e  t h e  q u e s t i o n ?  T h e y  s e t t l e d  
n o t h i n g .  T h e  q u e s t i o n  i s  t o d a y  t h e  s a m e  q u e s t i o n  i t  w a s  t h e n ,  b u t  
t h e  k i l l i n g  s t o p p e d .  W h a t  h a p p e n e d  w a s  a c h a n g e  i n  t h e  f r a m e  o f  
r e f e r e n c e  w i t h i n  w h i c h  t h e  q u e s t i o n  r o s e .  P e o p l e  l o o k e d  a t  t h e  s a m e  
d a t a  a n d  d r e w  d i f f e r e n t  o p e r a t i n g  c o n c l u s i o n s .  

O r ,  c o n s i d e r  t h e  W a r s  of  R e f o r m a t i o n .  W h e t h e r  y o u  w e r e  a 
C a t h o l i c  o r  a P r o t e s t a n t  w a s  a k i l l i n g  q u e s t i o n .  A n d  t h e n  t h e  k i l l i n g  
s t o p p e d .  D i d  t h e y  s e t t l e  t h a t  q u e s t i o n ?  T h e y  s e t t l e d  n o t h i n g .  T h e  
q u e s t i o n  i s  t o d a y  w h a t  i t  w a s ,  b u t  t h e  f r a m e  c h a n g e d ,  a n d  p e o p l e  
a g a i n  l o o k e d  a t  t h e  s a m e  d a t a  a n d  d r e w  d i f f e r e n t  c o n c l u s i o n s .  I 
t h i n k  w h a t  i s  h a p p e n i n g  n o w  i s  t h a t  t h e  f r a m e  of  r e f e r e n c e  w i t h i n  
w h i c h  we  10ok a t  t h e s e  q u e s t i o n s  i s  u n d e r g o i n g  a s h i f t .  M a n  i s  n o w  
o n  t h e  e d g e  of  d o i n g  w i t h  h i s  m i n d  t h i n g s  t h a t  we  a l w a y s  b e l i e v e d  to 
be  i m p o s s i b l e .  

O u r  c h i l d r e n  a r e  g o i n g  to  l o o k  a t  t h e s e  m e n  w h o  do t h e s e  i m -  
p o s s i b l e  t h i n g s  a n d  s e e  s o m e t h i n g  d i f f e r e n t  f r o m  w h a t  w e  s e e .  Y o u  
a n d  I c a n  l o o k  a t  a m a n  l i k e  C o l o n e l  G l e n n ,  a n d  w h a t  w e  s e e  i n  h i m  
i s  a f e l l o w  w h o m  w e  k n o w  a s  a c o l l e a g u e .  H e  p u t s  h i s  p a n t s  o n  o n e  
l e g  a t  a t i m e ,  j u s t  a s  we  do ,  a n d  h e  s h a r e s  m u c h  of  o u r  c o m m o n  
b a c k g r o u n d .  C o n s e q u e n t l y  w e  do n o t  s e e  a n y t h i n g  v e r y  u n u s u a l .  
B u t  I h a v e  a f e e l i n g  t h a t  w h e n  a 1 3 - y e a r  o l d  l o o k s  a t  t h e s e  p e o p l e  
h e  i s  g o i n g  to l o o k  w i t h  e y e s  d i f f e r e n t  f r o m  o u r s  a n d  h e  i s  g o i n g  to  
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s e e  s o m e t h i n g  d i f f e r e n t .  What  he  w i l l  s e e  is  a new i m a g e  of wha t  a 
h u m a n  b e i n g  m i g h t  b e c o m e .  

No one  knows  wha t  m a y  be the fu l l  h u m a n  p o s s i b i l i t y .  I t  i s  
obv ious  tha t  m a n  wi l l  do wi th  h i s  m i n d  th ings  of w h i c h  we h a v e  not  
d r e a m e d .  Th i s  is  w h e r e  o u r  c h i l d r e n  a r e  going,  and this  i s  w h e r e  
I th ink  the A m e r i c a n  s c h o o l  m u s t  he lp  t h e m  to go. 

T h a n k  you  v e r y  m u c h .  

QUESTION: Dr .  R u s s e l l ,  i t  i s  not  m y  in t en t  to de f end  A d m i r a l  
R i c k o v e r  r e g a r d i n g  h is  t a lks  about  e d u c a t i o n ,  but f i r s t  I ' l l  m a k e  a 
s t a t e m e n t .  I p e r s o n a l l y  have  a l w a y s  b e e n  a m a z e d  o v e r  the f ac t  tha t  
the  e d u c a t i o n a l  p r o f e s s i o n  i t s e l f  a l w a y s  j u m p s  to i ts  own d e f e n s e .  
We in the m i l i t a r y ,  I th ink ,  a r e  s y m p a t h e t i c  b e c a u s e  we day  a f t e r  
day  in  the b u s i n e s s  m a n a g e m e n t  f i e ld ,  f o r  e x a m p l e ,  r e c e i v e  l e t t e r s  
f r o m  t e a c h e r s ,  p l u m b e r s ,  and v a r i o u s  peop le  in v a r i o u s  p r o f e s s i o n s ,  
c o m p l a i n i n g  about  how we do ou r  job fo r  w h i c h  we a r e  s p e c i f i c a l l y  
t r a i n e d ,  f o r  e x a m p l e  in  the b u s i n e s s  m a n a g e m e n t  f i e ld .  So, we  a r e  
s y m p a t h e t i c .  

But ,  l ook ing  at  th is  ques t i on ,  wha t  i s  w r o n g  wi th  a m a n  l ike  
A d m i r a l  R i c k o v e r  t a lk ing  about  and d e v e l o p i n g  a t h e s i s  fo r  the edu-  
c a t i o n a l  s y s t e m  of this  c o u n t r y ?  What  i s  w r o n g  wi th  t h a t ?  If,  f o r  
e x a m p l e ,  you  in y o u r  s p e e c h  p r o j e c t  wha t  as  an  e d u c a t o r  i s  go ing  
to be in the f u t u r e  of the  a u t o m o b i l e  and  the m o b i l i t y  i n s t r u m e n t  in  
A m e r i c a .  I a m  not  be ing  s a r c a s t i c .  My i n t e n t  i s ,  wha t  d i f f e r e n c e  
is  t h e r e ?  It  s e e m s  to m e  that  we  a l l  have  a r e a s  of u n d e r s t a n d i n g  
in v a r i o u s  f i e l d s .  

DR. RUSSELL: I would  have  to s a y  tha t  wha t  I s a i d  abou t  the 
a u t o m o b i l e  i s  m y  opin ion .  And if th is  g e n t l e m a n  you  n a m e d  would  
t ake  the  s a m e  a p p r o a c h ,  I would  no t  m i n d .  But I do no t  th ink  he  
d o e s .  I have  no i n t e n t i o n  of r e p l y i n g  p e r s o n a l l y  to h i m  f r o m  this  
p l a t f o r m .  But  l e t  us look  at  the f o r m  of c r i t i c i s m  t o w a r d s  w h i c h  
s o m e  e d u c a t o r s  a p p e a r  d e f e n s i v e .  I r e f e r  to h e a d l i n e - h u n t i n g ,  the 
s e a r c h  f o r  the  s e n s a t i o n a l .  Tha t  t h e r e  i s  s u c h  c r i t i c i s m  is  a s i m p l e  
Fact. I c o u l d  d o c u m e n t  i t  f o r  you  o v e r  and  o v e r  aga in .  

Now, I do not know how you deal with it. In the little lecture 
that you have already seen I tried to find a rationale for the head- 
line-hunting. I think that it is a very tragic thing, and it causes 

me a lot of concern. I worry about the nature of national communi- 
~ation in the United States. I worry about the fact that a person who 
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k n o w s  no th ing  of e d u c a t i o n  can  get  a f a r  m o r e  r e s p e c t f u l  h e a r i n g  
f r o m  the n a t i o n a l  C o n g r e s s  and the n a t i o n a l  o r g a n s  of op in ion  than  
any  e d u c a t o r  can  get .  T h e r e  i s n ' t  a p e r s o n  who h a s  r e a l  k n o w l e d g e  
of the Sov ie t  s c h o o l s  o r  of A m e r i c a n  s c h o o l s  who can  beg in  to ge t  
the a t t e n t i o n  that  t h e s e  peop le  get .  I th ink  this  is  s o m e t h i n g  tha t  i s  
w r o n g .  I th ink  i t ' s  v e r y  s e r i o u s l y  w r o n g .  

I cou ld  d o c u m e n t  i t  to an u n b e l i e v a b l e  l eng th .  L i f e  M a g a z i n e  
r a n  an a r t i c l e  on f a c i n g  p a g e s - - t h e  l i fe  of a " typ i ca l "  A m e r i c a n  boy 
c o m p a r e d  wi th  a " t yp i ca l "  R u s s i a n  boy.  It  shows  the A m e r i c a n  in  
a h igh  s c h o o l  m a r c h i n g  band ,  a t h l e t i c s ,  and  a l l  that  s tuff .  The  
l i fe  of a t y p i c a l  Sovie t  boy s h o w s  a r e a l  s tuden t ;  and  the  one  they  
p i ck  is  f r o m  the M o s c o w  s c h o o l  w h i c h  is  t h e i r  f r o n t - r a n k  s c h o o l .  
T h e y  p ick  a guy out  of the Sov ie t  u p p e r  5 p e r c e n t  and  they  p i ck  a 
f e l low out of the 50 p e r c e n t  l e v e l  of A m e r i c a n  c u l t u r e  and they  s a y  
t h e s e  th ings  a r e  c o m p a r a b l e .  Th i s  has  b e e n  done so  o f ten  tha t  i t  
i s  s i c k e n i n g .  T h e r e  is no a n s w e r  to th i s .  

I th ink  the only  a n s w e r  the e d u c a t o r s  h a v e ,  and  I do not  a g r e e  
tha t  they  a r e  undu ly  d e f e n s i v e ;  I have  n e v e r  s e e n  one I thought  too 
d e f e n s i v e .  I th ink  that  they  have  no r e a l l y  e f f e c t i v e  s p o k e s m a n  of 
any  s o r t .  T h e y  a r e  not  h e a d l i n e - h u n t i n g .  And they  a r e  f a c e d  
wi th  peop le  who a r e .  Now,  wha t  do you  do in t h e s e  c i r c u m s t a n c e s  ? 
I th ink  t h e r e  is  only  one th ing  to do, and  tha t  i s  wha t  i s ,  in  f ac t ,  
u n d e r w a y ;  i t  is  to m a k e  the d e c i s i o n s  l o c a l l y  and  m a k e  t h e m  t h r o u g h  
p e o p l e  who a r e  r e s p o n s i b l e  l o c a l l y .  You wi l l  f ind that  you  can  ge t  
a m a z i n g  s u p p o r t  this  way .  

J u s t  two w e e k s  ago; I g u e s s  i t  was  m o r e  than  that ,  p e r h a p s  a 
m o n t h  ago ,  t h e r e  was  a m e e t i n g  in  A r i z o n a ,  at  the A r i z o n a  Town  
Ha l l ,  and  they  a s k e d  m e  to c o m e  out and  ta lk  to t h e m .  Th i s  was  a 
l e a d e r s h i p  g r o u p  in the s t a t e .  W e r e  they  f o r  G o l d w a t e r ?  100 p e r -  
cen t .  T h e y  w e r e  t a l k ing  to m e  about  e d u c a t i o n  and  they  w a n t e d  to 
know wha t  I thought  n e e d e d  doing.  So, I spoke  to t h e m  and I s a i d  
s o m e  of the s a m e  th ings  I s a i d  h e r e  a w h i l e  ago.  And they  then  got 
on the q u e s t i o n  of the f i n a n c i n g  of e d u c a t i o n  and how you  a r e  go ing  
to pay f o r  i t .  And, as I s a id ,  they  w e r e  100 p e r c e n t  f o r G o l d w a t e r .  
So I d idn ' t  s ay  a n y t h i n g  about  F e d e r a l  s u p p o r t  of e d u c a t i o n .  I thought ,  
'~vVhy shou ld  I b o t h e r  ? The  a u d i e n c e  m u s t  a l r e a d y  h a v e  i ts  m i n d  

t f  m a d e  up. 

And then ,  f o l l o w i n g  m y  ta lk  a m a n  got  up and s a i d ,  "1 m o v e  tha t  
th is  c o n f e r e n c e  go on r e c o r d  as oppos ing  any  F e d e r a l  funds  f o r  
pub l ic  e d u c a t i o n  in  A r i z o n a .  Th i s  was  d e b a t e d  a bit  and  put to a 
vo te .  T h e y  v o t e d  the m o t i o n  down by an o v e r w h e l m i n g  m a j o r i t y .  
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it was  n e a r l y  u n a n i m o u s .  To s o m e  of t h e m  a f t e r w a r d  I s a i d ,  '~I do 
not u n d e r s t a n d ;  I thought  you  s a i d  you  w e r e  fo r  G o l d w a t e r .  Why 
~on't you  s u p p o r t  h i s  p o s i t i o n  on F e d e r a l  a id  to e d u c a t i o n ? "  T h e y  
~eplied:  Oh y e a h ,  but  B a r r y  d o e s n ' t  know a n y t h i n g  about  e d u c a t i o n .  
He i s  a n i c e  guy and a w o n d e r f u l  f e l l ow ,  but ,  of c o u r s e ,  we a r e  go ing  
:o have  to pay  fo r  e d u c a t i o n ,  and we m u s t  be p r a c t i c a l .  

The  poin t  is  tha t  as  you get  this  i s s u e  down to w h e r e  peop le  a r e  
: e s p o n s i b l e  f o r  i t s  p r o b l e m s ,  you get  a w a y  f r o m  s e n s a t i o n a l i z i n g a n d  
get in to  a c o n t e x t  w h e r e  you  can  r e a l l y  f ind the n e e d e d  a n s w e r s  to 
:he tough p r o b l e m s .  So I ' m  fo r  l o c a l i s m  in  educa t i on .  

QUESTION:  D o c t o r ,  y o u r  c o m m e n t s  wi th  r e l a t i o n  to the A m e r i -  
.-an s c h o o l s  and  the Sov ie t  s c h o o l s ,  t h e s e  m a y  be t r u e .  H o w e v e r ,  
Nould you  c a r e  to c o m m e n t  on the l e v e l  of t e a c h i n g  in  the A m e r i c a n  
~chool s y s t e m  at ,  s ay ,  h igh  s c h o o l  l e v e l ,  as c o m p a r e d  to o t h e r  
E u r o p e a n  s c h o o l s - - S w e d e n ,  G e r m a n y ,  H o l l a n d - - w h e r e ,  in e a c h  c a s e ,  
:he h igh  s c h o o l  g r a d u a t e  c o m e s  out  wi th  an e q u i v a l e n t  of o u r  j u n i o r  
: o l l ege  g r a d u a t e  ? 

DR. R U S S E L L :  W e l l ,  I would  c o m m e n t  f i r s t  by s a y i n g  I don ' t  
:hink t h e r e  is  e v i d e n c e  of y o u r  l a s t  a s s e r t i o n .  You h e a r  th is  a l l  the  
: ime.  And we have  s p e n t  s o m e  c o n s i d e r a b l e  t i m e  t r y i n g  to f ind  th is  
~vidence;  we  do not  f ind  any at  a l l .  What  you  do f ind is  a s y s t e m ,  
~hich  h a s  b e e n  t r a d i t i o n a l  in E u r o p e ,  of a v e r y  h igh  d e g r e e  of 
~e lec t iv i ty  r e g a r d i n g  e n t r a n c e  into  the s e c o n d a r y  s c h o o l ,  the p r o t o -  
:ype be ing ,  of c o u r s e ,  the F r e n c h  L y c e e .  But  this  e x i s t s ,  of c o u r s e ,  
n a l l  of t h e s e  E u r o p e a n  c o u n t r i e s .  T h e r e  is  no E u r o p e a n  c o u n t r y  
~ h e r e  the  p l a n n e d  p a t t e r n  of e d u c a t i o n  was  to put as  m u c h  as 20 
~e rcen t  of a g iven  age  g r o u p  in to  th is  s o - c a l l e d  L y c e e ,  G y m n a s i u m ,  
3 r a m m a r  School ,  o r  any of the n a m e s  g iven  in E u r o p e a n  na t ions  to 
~eir elite schools. 

If we  a p p l i e d  t h e  s a m e  s t a n d a r d s  of s e l e c t i v i t y  to A m e r i c a n  h igh  
~chools we wou ld  c e r t a i n l y  not c o m e  out  wi th  i n f e r i o r  p e r f o r m a n c e .  
n f ac t ,  in  the few p l a c e s  w h e r e  we can  c h e c k  it ,  wha t  we get  i s  
~ u p e r i o r  p e r f o r m a n c e .  It  i s  a good q u e s t i o n  to a s k  a m a n  who is  
r e s p o n s i b l e  f o r  a d v a n c e d  e d u c a t i o n  of a d v a n c e d  m i n d s  wha t  i s  hap -  
~ening in  A m e r i c a n  e d u c a t i o n .  T a k e ,  f o r  e x a m p l e ,  as  you  p r o b a b l y  
know, the  c a s e  of C a l T e c h .  In  the l a s t  4 y e a r s  C a l T e c h  has  e l i m i -  
ra ted  a l l  of the c o u r s e s  tha t  w e r e  f o r m e r l y  t h e i r  r e q u i r e d  f r e s h m a n  
~ o u r s e s .  T h e y  have  cu t  out f r e s h m a n  E n g l i s h  and  f r e s h m a n  c a l c u l u s .  
roday's k ids  a r e  e n t e r i n g  wi th  the m a t e r i a l  a l r e a d y  m a s t e r e d .  The  
t e c i s i o n  w a s  tha t  the n u m b e r s  tha t  r e q u i r e d  t h e s e  c o u r s e s  w e r e ' s o  
~mall  tha t  they  w o u l d  r a t h e r  not  o f f e r  t h e m  at  a l l .  
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And this  s o r t  of th ing is  going  on a l l  o v e r  the Un i t ed  S ta tes .  

I h e a r d  a P r o f e s s o r  of C h e m i s t r y  at the U n i v e r s i t y  of M i n n e s o t a  
t a lk ing  f r o m  this  v e r y  s a m e  point  of v i ew,  t e l l i ng  h is  c o l l e a g u e s ,  
'~You s i t  a r o u n d  and c r i t i c i z e  the h igh  s c h o o l s ;  what  a r e  you do ing  
to keep  up with t h e m .  We a r e  ge t t i ng  kids  c o m i n g  in to  our  a d v a n c e d  
c h e m i s t r y  c l a s s e s  r i g h t  out of h igh  s c h o o l . "  

So, I do not  th ink  the e v i d e n c e  is  by any m e a n s  o n e - s i d e d .  In 
fac t ,  if you wi l l  now go to E u r o p e  and look for  t h e i r  e v i d e n c e  of 
wha t  they  a r e  doing,  what  you wi l l  f ind i s ,  in  e v e r y  c o u n t r y  in  
E u r o p e ,  i n c l u d i n g  the Sovie t  Union,  a t r e m e n d o u s  f e r m e n t  out of 
wh ich  is  e m e r g i n g  a t r e n d  t o w a r d s  the A m e r i c a n  type of s e c o n d a r y  
s choo l .  You wi l l  get  a v e r y  good look  at th is  in  the c o u r s e  of the  
nex t  e l e c t i o n  in Eng land ,  b e c a u s e  i t  i s  go ing  to be a m a j o r  i s s u e .  
And i t  i s  go ing  to be put this  way; that  the  e x i s t e n c e  of the e l i t e  
s c h o o l  i s  d a m a g i n g  to the o t h e r  k ids ;  that  the kid  who goes  to this  
l e s s e r  s choo l ,  c a l l e d  "Mode rn  School"  in Eng land ,  is  be ing  d e p r i v e d  
of s o m e t h i n g .  Al l  of t h e s e  na t ions  a r e  i n c r e a s i n g l y  a w a r e  that  they  
n e e d  m e a n s  of m o v i n g  e a s i l y  f r o m  one k ind  of s c h o o l  to a n o t h e r .  

Th is  is  v e r y  s t r o n g  in Eng land .  In fac t ,  as  you p r o b a b l y  know,  
in  the c a s e  of London  the d i s t i n c t i o n  b e t w e e n  the G r a m m a r  School  
and  the M o d e r n  School  has  b e e n  a b o l i s h e d .  And this  i s  going  to go 
on a l so  in  o t h e r  p l a c e s .  In e f fec t ,  I th ink that  the nex t  r e v o l u t i o n  
in  E u r o p e a n  educa t ion  is  going to be to m o v e  in the d i r e c t i o n  in 
wh ich  A m e r i c a n  e d u c a t i o n  m o v e d  in  the  y e a r s  1910-1960.  Take  
that  h a l f - c e n t u r y .  The  c h a r a c t e r i s t i c s  of A m e r i c a n  e d u c a t i o n  wil l ,  
I th ink,  p r o l i f e r a t e .  

But the American society is going to be moving on into its next 
major phase. Our system is much more mature and much more 
advanced, even from the point of view of basic science, which has 
been said to be the unique contribution of European education. It 
is common to hear people say that the great basic scientists 
emerged from these advanced academic schools. I think that the 
lesson to be learned is that some did; that there was unquestionably 
a form of education which did good things for some advanced minds. 
But the larger question is, how many advanced minds ? Did it 
really support the maximum benefit of the maximum number ? And 
partly, you see, that is a question of a diversified offering, of doing 
the most for each person at each level. Our thesis is that if you do 
do the most for each person at each level, you are going to get still 
l a r g e r  s c i e n t i f i c  ga ins ;  that  i s ,  g r e a t  ba s i c  s c i e n t i s t s  and g r e a t  
o t h e r  q u a l i t i e s ,  too. And I th ink  that  is what  is  be ing  d e m o n s t r a t e d  



19 
now in  A m e r i c a n  educa t ion .  T h a t  i s ,  the ab i l i t y  of the  c o m p r e h e n -  
s i v e  h igh  s c h o o l  to g e n e r a t e  on a m a s s  s c a l e ,  v e r y  a d v a n c e d  ab-  
s t r a c t  i n t e l l e c t u a l  a b i l i t i e s .  

Now, how do you  r a i s e  the a b i l i t i e s  of k ids  who a r e  not a t  th is  
v e r y  a d v a n c e d  l e v e l ?  I do not  know,  and  I do not  th ink  anybody  
e l s e  knows .  I t h ink  that  t h e r e  a r e  any n u m b e r  of t h e o r e t i c a l  p r o b -  
l e m s  h e r e  tha t  a r e  of g r a v e  d i f f i cu l ty  p r i n c i p a l l y  b e c a u s e  we know 
so  l i t t l e  abou t  the h u m a n  m i n d .  We h a v e  no s e n s e  of the s t r u c t u r e  
of the m i n d .  We a r e  unab le  to e s t a b l i s h  the e l e m e n t a l  c h a r a c t e r .  
We c a n n o t  get  down to the bi ts  and p i e c e s  of w h i c h  n e u r o l o g i c a l  
p h e n o m e n a  a r e  m a d e .  We l a c k  m o d e l s  of the m i n d .  

If  t h e r e  w e r e  in  the  s c i e n c e  of c o g n i t i o n  a s i g n i f i c a n t  b r e a k -  
t h r o u g h ,  we m i g h t  m o v e  in to  s o m e  new e r a .  I p e r s o n a l l y  f e e l  v e r y  
hope fu l  abou t  tha t .  Of c o u r s e ,  I a m  s o r r y  to say  tha t  the p r o m i s i n g  
d e v e l o p m e n t s  a r e  not  c o m i n g  f r o m  e d u c a t o r s .  I do not  know any  
e d u c a t o r s  who a r e  r e a l l y  w o r k i n g  in  th is  f i e ld .  I h a v e  on m y  s ta f f  
a few peop l e  who I a m  t r y i n g  to t r a i n .  I p e r h a p s  ought  to s a y  a 
word  about  i t ,  a l t hough  I a m  g iv ing  you  too long an a n s w e r .  

W h e n  E i n s t e i n ,  w o r k i n g  f r o m  the M i c h e l s o n - M o r l e y  e x p e r i -  
men t  d e v e l o p e d  the  S p e c i a l  T h e o r y ,  he  did not  u se  h i s  own m a t h e -  
m a t i c s ;  he  u s e d  m a t h e m a t i c a l  m o d e l s  w h i c h  had  b e e n  d e v e l o p e d  in 
s e v e r a l  p l a c e s  i n d e p e n d e n t l y - - L o r e n z  in  G e r m a n y  and F i t z g e r a l d  
in E n g l a n d  c o n c e i v e d  of a s e r i e s  of m a t h e m a t i c a l  equa t i ons  w h i c h  
~¢ould e xp l a in  the p h e n o m e n o n  tha t  t u r n e d  up in  the i n a b i l i t y  to de -  
.~ect the e t h e r  d r i f t .  But  t h e s e  m e n  who m a d e  the m o d e l s  did not  
~ake t h e m  s e r i o u s l y .  T h e y  s a i d ,  " T h e s e  a r e  m o d e l s ,  but ha  ha ,  
~ r e n ' t  t hey  r i d i c u l o u s  ?" E i n s t e i n  c o m e s  a long  and  s a y s ,  '~No, 
~hey a r e  not  r i d i c u l o u s .  B e c a u s e  t h e s e  m o d e l s  e x p l a i n  the  da ta ,  
:hey m u s t  be r i g h t . "  In o t h e r  w o r d s ,  the i n s i g h t  tha t  c a r r i e d  the 
Lesson c a m e  to the  m i n d  of a p e r s o n  d i f f e r e n t  f r o m  the g a m e s -  
) l a y e r  who c o n s t r u c t e d  the a n s w e r .  

I look f o r  s o m e t h i n g  l i ke  tha t .  I c an  s e e  t h e s e  w a y - o u t  t ypes  
~ith a l l  t h e i r  c r a z y  c o m p u t e r  c i r c u i t r y ,  i m p e d a n c e s  and o t h e r  
:hings tha t  I c a n n o t  u n d e r s t a n d ;  I c an  i m a g i n e  one of t h e s e  f e l l o w s  
l a p p e n i n g  on a w a y  to hook  a th ing  up tha t  wou ld  be a t r u e  a n a l o g  
>f s o m e  p i e c e  of m i n d  o r  s o m e  m e n t a l  p r o c e s s .  But  I can  i m a g i n e  
2ira not  k n o w i n g  it .  T h e r e  h a s  to be  a n o t h e r  f e l low who u n d e r -  
~tands th is  f e l low and  a l s o  u n d e r s t a n d s  the n a t u r e  of the p r o b l e m .  
• a m  t r y i n g  to t r a i n  s o m e  of t hose .  T h e y  a r e  going to s p e n d  s o m e  
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t i m e  in  m y  f a c t o r y  and  then  they  a r e  going to go o v e r  and w o r k  f o r  
M r .  IBM f o r  a w h i l e .  And m a y b e  by s o m e  s o r t  of m a r r i a g e  of t h e s e  
b a c k g r o u n d s  we wi l l  be ab le  to get  t h e r e .  But  pend ing  the t i m e  
w h e n  we do, the only  th ing  we can  do is  to l e a n  on e x p e r i e n c e  w h i c h ,  
as  f a r  as  we  can  t e l l ,  i s  r e l e v a n t .  And as  I a n a l y z e  what  goes  on in  
o t h e r  n a t i o n s ,  I th ink  that  v e r y  l i t t l e  of i t  i s  r e l e v a n t ;  tha t  the m o s t  
a d v a n c e d  s i t u a t i o n s  a r e  h e r e .  

QUESTION:  D o c t o r ,  in e x a m i n i n g  the 2 5 - y e a r  t i m e  tha t  i t  ha s  
d e v e l o p e d ,  and a l s o  the p o n d e r o u s  e d u c a t i o n a l  m a c h i n e r y  tha t  
s t a r t s  wi th  p a r e n t s ,  t e a c h e r s ,  s c h o o l  b o a r d s  and  a l l  the way  up to 
the n a t i o n a l  l e v e l ,  at  wha t  point  do you  app ly  a l e v e r  and how do you  
app ly  this  l e v e r  tha t  wi l l  a l low,  f i r s t ,  y o u r  p o l i c i e s  to get  c a r r i e d  
out,  and  s e c o n d ,  p r e s e n t  the c a l e n d a r  t i m e  f o r  i m p l e m e n t a t i o n ?  

DR. R U S S E L L :  I w i sh  I knew.  You know,  b a c k  20 o r  30 y e a r s  
ago  a g roup  of e d u c a t o r s  b e g a n  to s t u d y  this  q u e s t i o n  of wha t  t hey  
c a l l e d ,  "The  Di f fus ion  of P r a c t i c e ; "  wha t  is  i t  that  r e a l l y  m a k e s  
t h e s e  s c h o o l s  b e c o m e  wha t  they a r e ?  And we l e a r n e d  a lo t  about  
i t ,  o r  we thought  we did.  We l e a r n e d ,  fo r  e x a m p l e ,  tha t  you  c a n n o t  
d i f fuse  s o m e t h i n g  tha t  i s  not  p r a c t i c a l ;  you have  got to p r o v e  tha t  
i t  is  p r a c t i c a b l e  o r  i t  i s  not go ing  to go; that  the d i f fus ion  p r o c e s s  
is  one of l e a d e r s h i p ;  tha t  you do not  d i f fu se ,  f o r  e x a m p l e ,  t h r o u g h  
t e a c h e r  e d u c a t i o n .  The  new peop le  who c o m e  in to  a s c h o o l  s y s t e m  
do not  b r i n g  in  new i d e a s .  The  new i d e a s  c o m e  to p e o p l e  who a l -  
r e a d y  h a v e  s t a t u s  in the s y s t e m .  Th i s  is  a func t i on  of l e a d e r s h i p - -  
p a r t l y  of a d m i n i s t r a t i o n - - b u t  m o r e ,  of peop le  who a r e  t h e m s e l v e s  
t e a c h e r s  and  a r e  peop le  of s t a t u s  wi th in  the s c h o o l  bu i ld ing .  T h e s e  
a r e  the  i n t r o d u c e r s  of c h a n g e .  

We l l ,  we had  enough  of a b a c k g r o u n d  o n  t h i s ,  so that  w h e n  I 
s t a r t e d  wi th  the C i t i z e n s h i p  E d u c a t i o n  P r o j e c t  at  C o l u m b i a ;  w h i c h  
w a s  in 1950, we thought  that  we knew wha t  to do and how to s p r e a d  
i t  a r o u n d ,  how to m a k e  s c h o o l s  adap t .  We had  m o n e y .  We h a d  
j a c k  r u n n i n g  out of our  e a r s .  M i l l i o n s  of d o l l a r s  w e r e  put  in to  th is  
p r o j e c t .  We had  e v e r y  k ind of s u p p o r t .  You canno t  i m a g i n e  wha t  
the s i t u a t i o n  was .  E v e n  the P r e s i d e n t  of the Un i t ed  S ta te s  was  pull* 
ing  fo r  i t .  I n e v e r  got any  o p p o s i t i o n  f r o m  any  s u p e r i n t e n d e n t .  
We wen t  in to  t h o u s a n d s  of h igh  s c h o o l s .  We w e r e  w o r k i n g  wi th  
45, 000 t e a c h e r s  and p r a c t i c a l l y  e v e r y  one  of t h e m  was  so ld  on i t .  
I cou ld  g ive  you  100 e x a m p l e s  of th ings  tha t  we did in  s c h o o l s  tha t  
w e r e  s u b j e c t e d  to e x t e n s i v e  e v a l u a t i o n  by i n d e p e n d e n t  e x p e r t s ,  and  
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.~verybody w a s  s o  e n t h u s i a s t i c .  Y e t  th i s  t h i n g  t o d a y  i s  j u s t  as  d e a d  
~s a d o o r s a i l .  I t  d o e s  no t  e x i s t  in  any  s c h o o l .  T h i s  f a c t  l e a v e s  
n e  f e e l i n g  h u m b l e .  

W h e n  I l e f t  t h i s  p r o j e c t  in  1957 i t  was  a g r e a t  s u c c e s s .  And  
~ven t h e n ,  P r e s i d e n t  E i sen_hower  was  s t i l l  i n t e r e s t e d  in  i t .  T h i s  
t p p a r e n t  s u c c e s s  bu t  r e a l  f a i l u r e  m e a n s  t ha t  the  p r o c e s s  of c h a n g e  
~ccurs  a t  a d e e p e r  l e v e l  a n d  one  h a r d e r  to ge t  a t  t han  we t h o u g h t .  
~Iaybe by s o m e  m u l t i f a c e t e d  a p p r o a c h  we can  do i t .  Bu t  I do no t  
e e l  l i k e  g o i n g  ou t  and  t r y i n g  to p r o p a g a t e  a n s w e r s  to  q u e s t i o n s  i n  
k m e r i c a n  e d u c a t i o n  w h e n  I t u r n  i n w a r d  w i th  a s  m u c h  doub t  as  I t u r n  
n w a r d  w i th .  

M y  p r e s e n t  i m p r e s s i o n  i s  tha t  A m e r i c a n  e d u c a t i o n  i s  s u r r o u n d -  
:d by p e o p l e  who  a r e  a w f u l l y  s u r e  of t h e m s e l v e s .  I t h i n k  t h i s  i s  t he  
: s s e n c e  of the  p r o b l e m  of the  s e n s a t i o n - h u n t i n g  c r i t i c s .  T h e y  h a v e  
he  a n s w e r .  I know a lo t  of p e o p l e  who  h a v e  the  a n s w e r .  Bu t  as  I 
ook  a t  t he  n a t u r e  of c h a n g e ,  as  I s e e  i t  a n d  p o n d e r  the  t h i n g s  I h a v e  
:aid h e r e  t o d a y ,  w h a t  I e m e r g e  w i th  i s  a g r e a t  s e n s e  of t r a n s i e n c e .  
t h i n k  t h i n g s  a r e  c h a n g i n g  in  v e r y ,  v e r y  p r o f o u n d  w a y s .  And  i n -  
r ead  of w a n t i n g  to  go ou t  and  p r o p a g a n d i z e  f o r  m y  a n s w e r ,  I f e e l  
u s t  the  o t h e r  way;  I f e e l  I do no t  w a n t  to go ou t  and  p r o p a g a n d i z e  
o r  a n y t h i n g  e x c e p t  a few s i m p l e  t r u t h s  a b o u t  w h i c h  t h e r e  i s  s u b s t a n -  
i a l l y  no  q u e s t i o n .  

I t h i n k  t ha t  t h e s e  a r e  s o m e  t h i n g s  we  h a v e  l e a r n e d .  I w i l l  g ive  
o u  a few e x a m p l e s .  We h a v e  l e a r n e d  t h a t  l e a r n i n g  i s  the  a c t  of the  
e a r n e r  and  no t  of t he  t e a c h e r ;  t ha t  the  l e a r n e r  d o e s  h i s  l e a r n i n g  
1hen he  m a k e s  s o m e  s o r t  of r e s p o n s e ;  t ha t  t he  t h i n g  he  l e a r n s  i s  
he r e s p o n s e ;  t ha t  t he  r e s p o n s e  t e n d s  to be e l i c i t e d  t h r o u g h  h i s  own 
n e r g i e s  a nd  e n t h u s i a s m s  w h i c h  a r e  d i f f i c u l t  to  m a n i p u l a t e .  

A l s o  we h a v e  l e a r n e d  t ha t  you  c a n n o t  c u r e  an  e d u c a t i o n a l  
, a tho logy  by p a s s i n g  i t  on .  W h e n  y o u  f i nd  a k id  i n  the  9th g r a d e  
~ho c a n n o t  r e a d ,  h e  a l s o  c o u l d  no t  r e a d  in  the  8th g r a d e ,  the  7 th ,  
nd  6, 5, 4, 3, 2, a n d  1. And  t he  t i m e  to do s o m e t h i n g  a b o u t  an  
d u c a t i o n a l  p a t h o l o g y  i s  the  e a r l i e s t  t i m e  y o u  c a n  f i nd  i t .  

We h a v e  l e a r n e d  t h a t  t h e  b a s i s  of e d u c a t i o n  i s  l a i d  in  the  e l e -  
a e n t a r y  s c h o o l ;  t ha t  t he  f o r c e s  w h i c h  a r e  go ing  to  l i m i t  the  p o t e n -  
i a l i t i e s  of e v e r y  o t h e r  s c h o o l  a r e  f o r c e s  w h i c h  a r e  o p e r a t i n g  in  
he e l e m e n t a r y  s c h o o l  and  tha t  t h e r e f o r e  the  e l e m e n t a r y  s c h o o l s  
r e  m o r e  i m p o r t a n t  s c h o o l s  t h a n  any  o t h e r  s c h o o l s .  In  o t h e r  w o r d s ,  
,ha t  we n e e d  i s  an e x a c t  i n v e r s i o n  of the  p y r a m i d  of p r e s t i g e  t ha t  
,e a r e  o p e r a t i n g  on now.  
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P r o p o s i t i o n s  of th is  type  s e e m  to m e  to be th ings  to w h i c h  we 

can  and  shou ld  hue .  But  to be w a n d e r i n g  a r o u n d  the e d u c a t i o n a l  
l a n d s c a p e ,  p r o p a g a n d i z i n g  fo r  s o m e b o d y l s  g i m m i c k ;  th is  s t r i k e s  
m e  as  v e r y  poo r  po l i cy .  And I m i g h t  add ,  you  can  j u d g e  f r o m  th is  
what  I th ink  of a lot  tha t  i s  go ing  on in  A m e r i c a n  e d u c a t i o n .  I th ink  
tha t  the m o t h e r  lode  that  is  going  to g ive  us  the  a n s w e r s  is  go ing  to 
be in the d i r e c t i o n  of a s c i e n c e  of cogn i t i on .  It  i s  go ing  to be an  
u n d e r s t a n d i n g  of the s y n a p s e .  

Mos t  of us wou ld  a c c e p t  the p r o p o s i t i o n  tha t  thought  i s  n e u r o l o g -  
i c a l  i n  i t s  b a s e .  Wel l ,  how is  i t  n e u r o l o g i c a l ?  What  i s  i t  tha t  
a c c o u n t s  f o r  the f ac t  tha t  a ch i ld  of 75 IQ and a c h i l d  of 175 IQ a r e  
s t r u c t u a l l y  i d e n t i c a l ?  We c a n n o t  po in t  to d i f f e r e n c e s .  Is  t h e r e  a 
c h e m i c a l  f a c t o r  o p e r a t i n g  h e r e ?  Wha t  i s  i t  tha t  c r o s s e s  t h e s e  
s y n a p s e s  a m o n g  the n e u r o n s  ? What  i s  the n a t u r e  of the s t r u c t u r a l  
p r o c e s s  ? A r e  t h e r e  th ings  we  m i g h t  be do ing  tha t  wou ld  i n f l u e n c e  
the  e n v i r o n m e n t  in  s u c h  a way  as  to c h a n g e  the b a s i c  c a p a b i l i t i e s  
of a p e r s o n ?  Do we know how to do t h i s ?  Do we know w h e t h e r  i t  
i s  the p e r m e a b i l i t y  of s y n a p s e s ,  f o r  e x a m p l e ,  tha t  a c c o u n t s  fo r  d i f -  
f e r e n c e s  in  a p p a r e n t  l e a r n i n g  a b i l i t y ?  W h a t i s  i t  tha t  we so ld  o u r -  
s e l v e s  50 o r  100 y e a r s  ago on the  t h e s i s  tha t  a b s t r a c t  l e a r n i n g  
c o u l d  only  be by the c o n c r e t e  r o u t e  and  t h e r e f o r e  today  e v e r y  f i r s t -  
g r a d e  t e a c h e r  has  a s e t  of b l o c k s .  We t e a c h  J o h n n y  tha t  "two 
b locks  p lus  two b locks  equa l s  f ou r  b l o c k s . "  

E v e n  if J o h n n y  is  a r e a l  t h i n k e r ,  we  s e t  up a c i r c u m s t a n c e  
w h e r e  J o h n n y  ends  up t h ink ing  tha t  the n u m b e r  s y s t e m  d e r i v e s  f r o m  
e x p e r i e n c e ;  i t  is  n a t u r a l ;  i t  i s  G o d - g i v e n ,  if  you  wi l l .  What  we  thus  
do is  to t ake  a s e r i e s  of s y n t h e t i c  a b s t r a c t  d e f i n i t i o n s  and  c o n c e a l  
wha t  t hey  a r e  f r o m  this  l i t t l e  f e l l ow .  

Now,  how a r e  we going to get  o u r  s t r u c t u r a l  t h ink ing  r e v e r s e d ,  
so  tha t  we r e c o g n i z e  that  "two b locks  p lus  two b locks  equa l s  f o u r  
b l o c k s "  c o n v e y s  and  e r r o n e o u s  l e s s o n ?  What  we s h o u l d  do is  to 
t e a c h  J o h n n y  tha t  ' t w o  p lus  two equa l s  f o u r . "  I t  i s  an  a b s t r a c t  de f i -  
n i t i on  and  i t  is  p u r e l y  a r b i t r a r y .  I t  j u s t  h a p p e n s  to be the  w a y  we 
p r e s s  the s h a p e  of our  m i n d s  on t h e s e  k inds  of da ta .  When  we c a n  
go in to  th is  r e a l m  and  we can  c o m e  out  wi th  s o m e  s o l i d  c o n c l u s i o n s  
I w i l l  be r e a d y  then  to p r o p a g a n d i z e .  But  f o r  now I f e e l  v e r y  m u c h  
l e s s  s u r e  of m y s e l f .  

QUESTION: D o c t o r ,  we o c c a s i o n a l l y  s e e  l i s t s  of the 20, 30, 
o r  50 o u t s t a n d i n g  h igh  s c h o o l s  in  the  c o u n t r y ;  a l s o  the c o l l e g e s .  
F o r  i n s t a n c e  the e x a m i n i n g  b o a r d s  c l a s s i f y  c o l l e g e s  X,  Y,  and  Z.  
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/[y q u e s t i o n  i s ,  how a r e  t h e s e  s t a n d i n g s  d e r i v e d ,  and how v a l i d  a r e  
hey  in r e a l l y  m e a s u r i n g  the qua l i t y  of o u r  s c h o o l s  ? 

DR. R U S S E L L :  Wel l ,  you  m e n t i o n e d  two l i s t s ;  I wi l l  t ake  y o u r  
e c o n d  l i s t  f i r s t .  Tha t  i s  b a s e d  on e m p i r i c a l  data ;  tha t  i s ,  a c t u a l  
' e c o r d s  of peop l e  in t e r m s  of SAT s c o r e s  as  to how they  f a r e  in 
hose  s c h o o l s .  T h e s e  th ings  a r e  r a t h e r  s i m p l e  c o r r e l a t e s  to w o r k  
,ut m a t h e m a t i c a l l y .  T h e y  a r e  j u s t  s a y i n g  tha t  in th is  p a r t i c u l a r  
o l l e g e  t h e i r  s u c c e s s  r e c o r d  is s u c h  tha t  i t  i s  the span  of SAT s c o r e s  
. e tween  A and  B tha t  s e e m s  to f i t  t h e r e .  And as  you  m o v e  up to 
c h o o l s  w h i c h  m a k e  the e f fo r t  to e s t a b l i s h  m o r e  r i g o r o u s  a c a d e m i c  
t a n d a r d s  i t  b e c o m e s  p o s s i b l e  to t e l l  in  t e r m s  of t h e i r  a d m i t t i n g  and 
x c l u d i n g  p r a c t i c e s  wha t  h a p p e n s  to the k ids  when  they  a r e  in t h e r e ,  
nd i t  i s  p o s s i b l e  to get  a m a t h e m a t i c a l  f i g u r e  fo r  abou t  how they 
r e  go ing  to Work. T h i s ,  of c o u r s e ,  a s s u m e s  s o m e  c o n s t a n c y  in  
he m a r k i n g  p r o c e s s e s .  

Bu t  I th ink  that  th is  i s  a t  l e a s t  an  i n d i c a t i o n  tha t  t h e r e  is an 
.~ te l lec tual  b a s e  w h i c h  has  s o m e  v a l i d i t y .  You u n d e r s t a n d  that  in 
ny s t a t i s t i c a l  s i t u a t i o n  the r o u t e  to the s t a t i s t i c a l  r e s u l t  is  one 
,h ich  e l i m i n a t e s  the i n d i v i d u a l  c a s e ,  by s o m e  k ind  of an  a v e r a g i n g .  
o, i t  i s  a l w a y s  p o s s i b l e  fo r  J o h n n y  to be an  e x c e p t i o n  to t h e s e  
a ings ,  and  they  t r y  in t h e i r  l i t e r a t u r e  to poin t  this  out;  that  you 
anno t  be s u r e .  

I r e m e m b e r  once  I put  a k id  in to  C o l u m b i a  Law School .  He was  
s t u d e n t  of m i n e  at  Johns  Hopkins  and  he c a m e  up with  a 390, o r  

o m e t h i n g  l ike  that ,  on the law a p t i t u d e  t e s t .  And C o l u m b i a  Law 
c h o o l  wou ld  not  c o n s i d e r  anybody  u n d e r  500. B a s i c a l l y  they  would  
ot e v e n  pay  a t t e n t i o n  to peop l e  m u c h  be low 600. And this  b o y ' s  
c o r e  was  h o p e l e s s .  But  i t  a l s o  h a p p e n e d  tha t  I had  b e e n  the p r e -  
~w a d v i s o r  in  C o l u m b i a  C o l l e g e .  I had  had  a h a s s l e  wi th  the Law 
, d m i s s i o n s  C o m m i t t e e  b e c a u s e  they  had  a d m i t t e d  a s t u d e n t  of m i n e  
,ho s c o r e d  s o m e t h i n g  l ike  772, who was  an i m m a t u r e  chi ld ;  p e r -  
aps  18 y e a r s  old c h r o n o l o g i c a l l y ,  but  he  was  not  even  tha t  old.  

T h e y  a d m i t t e d  h i m  in a d v a n c e ;  that  i s ,  a f t e r  h i s  t h i r d  y e a r  of 
l n d e r g r a d u a t e  w o r k .  I to ld  t h e m  I thought  the boy was  i m m a t u r e  
~nd wou ld  not  s t a n d  up u n d e r  the d i s c i p l i n e  r e q u i r e d  in the Law 
~chool.  T h e y  a d m i t t e d  h i m  a n y w a y  and he  f l unked  r i g h t  out.  And 
~o, m y  s t o c k  was  p r e t t y  h igh .  I to ld  the Law A d m i s s i o n s  C o m -  
mi t t ee ,  

"Th i s  J o h n s  Hopkins  boy is  not  b r igh t ;  in  f ac t ,  he is  
dul l .  But  he  has  a f a n t a s t i c  h u n g e r  to be a l a w y e r  and to 
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c o m e  out  of C o l u m b i a .  He w o r k s  l ike  he l l .  I h a v e  n e v e r  
s e e n  anybody  w o r k  so h a r d .  He is  c e r t a i n l y  not  go ing  to 
m a k e  Law R e v i e w ,  but  I th ink  he  c a n  get  t h r o u g h  C o l u m b i a  
Law S c h o o l . "  

And they  took h i m .  He was  m o r e  than 100 po in t s  be low t h e i r  m i n i -  
m u m  on this  t e s t .  

I a m  not  s a y i n g  the t e s t  was  i n a c c u r a t e .  I th ink  the t e s t  had  
h i m  about  r i gh t .  But  th is  k id  d id  get  t h rough  C o l u m b i a  Law School .  
As I s a y ,  he  h a d  to do i t  by s w e a t i n g  b lood.  But  he  did go t h r o u g h .  
So, t h e r e  a r e  e x c e p t i o n s .  

Now y o u r  o t h e r  point .  I do not  know about  t h e s e  l i s t s  of 50 
h igh  s c h o o l s ,  but  I wou ld  be v e r y  s u s p i c i o u s  of any  of t h e m .  I do 
not  know wha t  the b a s i s  is  upon w h i c h  you can  judge .  What  you  tend 
to f ind when  peop le  ta lk  about  good s c h o o l s  is  s c h o o l s  w h i c h  a r e  
u n i q u e l y  f a v o r e d  by the c o m m u n i t y  e n v i r o n m e n t .  The  A m e r i c a n  
s o c i e t y  is not  c l a s s l e s s ;  i t  is  h igh ly  c l a s s - o r i e n t e d .  We h a v e  u p p e r  
c l a s s  s u b u r b a n  c o m m u n i t i e s  w h e r e  the u p p e r - c l a s s  can  and d o e s  
d o m i n a t e  the  s c h o o l s  and  w h e r e  they  th ink  of a s c h o o l  as  a c o l l e g e  
p r e p a r a t o r y  i n s t i t u t i o n ,  and w h e r e  they  a r e  a i m i n g  t h e i r  c h i l d r e n  
f o r  the p r e s t i g e  c o l l e g e s .  

I v e r y  m u c h  doubt  the  v a l u e  to the A m e r i c a n  c u l t u r e  of the  
a r i s t o c r a t i c  t r a d i t i o n  in e d u c a t i o n ,  w h i c h  is  not  on ly  s t r o n g  but 
b e c o m i n g  s t r o n g e r .  And i t  is  go ing  to be v e r y  d i f f i cu l t  to o v e r c o m e  
b e c a u s e  a c o l l e g e  w h i c h  has  p r e s t i g e  a t t r a c t s  the a b l e s t  k id s .  I t  get~ 
to p i c k  the a b l e s t  k id s .  T h e y  then  s u c c e e d  in s o c i e t y ,  w h i c h  p r o v e s  
tha t  the c o l l e g e  was  r igh t ;  thus  i t  bu i lds  i t  p r e s t i g e ,  and  so  i t  
a t t r a c t s  m o r e  of the a b l e s t  k id s .  Th i s  th ing  f e e d s  on i t s e l f .  I do 
not  know j u s t  how to c o r r e c t  i t ,  but I th ink  that  t h e r e  is  no e v i d e n c e  
that  a s c h o o l ,  s o m e  of the f a m o u s  ones  a r o u n d  h e r e ,  i s  r e a l l y  a 
b e t t e r  s c h o o l  in the s e n s e  tha t  i t  s u c c e e d s  b e t t e r  wi th  the  m a t e r i a l  
tha t  i t  ge t s .  

T h e r e  a r e  s o m e  r i d i c u l o u s  m e a s u r e s  of qua l i ty ,  f o r  e x a m p l e ,  
the n u m b e r  of n a t i o n a l  m e r i t  s c h o l a r s .  As if th is  w e r e  a m e a s u r e  
of s o m e t h i n g .  M o r e  than  a n y t h i n g  e l s e ,  i t  i s  a m e a s u r e  of the  
p r o f e s s i o n a l  s t a tu s  of the p a r e n t s  who h a p p e n  to l ive  t h e r e .  P r o -  
f e s s i o n a l  g r o u p s  a r e  the ones  that  b r e e d  up the m a j o r  s h a r e  of 
t h e s e  v e r b a l - t y p e  k ids  who s c o r e  h igh  on tha t  k ind  of t e s t .  But  th is  
does  not  p r o v e  the  qua l i ty  of a s choo l .  
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C O L O N E L  MARTHENS:  D o c t o r ,  I want  to thank  you fo r  a m o s t  

s t i m u l a t i n g  and i n t e r e s t i n g  m o r n i n g .  

DR. R U S S E L L :  T h a n k  you.  

(2 M a r c h  1 9 6 2 - - 7 , 6 0 0 ) H / e n : d c  
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