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A COMPARISON OP ASSOCIATIVE LEARNING RATES 

OF BRIGHT, NORMAL AND RETARDED CHILDREN

CHAPTER I 

INTRODUCTION

We have  d e a l t  w i th  t h e  whole "business  o f  l e a r n i n g  

i n  e d u c a t i o n  f o r  so  l o n g  t h a t  we "bel ieve  t h a t  we u n d e r s t a n d  

t h e  l e a r n i n g  p r o c e s s  f a r  b e t t e r  t h a n  we a c t u a l l y  do. For  

i n s t a n c e  we have  had  b a s a l  s p e l l e r s ,  r e a d e r s  and a r i t h m e t i c  

b o o k s ,  and we have d e c e iv e d  o u r s e l v e s  i n t o  t h i n k i n g  we know 

how l e a r n i n g  t a k e s  p l a c e .  As we s t o p  t o  a n a l y z e  th e  l e a r n ­

i n g  p r o c e s s  we r e a l i z e  how l i t t l e  we know a b o u t  t h e  c o n d i ­

t i o n s  u n d e r  which  l e a r n i n g  t a k e s  p l a c e .

Much o f  th e  b a s i c  and  f u n d a m e n ta l  r e s e a r c h  i n t o  t h e  

l e a r n i n g  p r o c e s s  has  been  done by p s y c h o l o g i s t s .  P s y c h o l o ­

g i s t s  a r e  i n t e r e s t e d  i n  human b e h a v i o r  and a lm o s t  f rom t h e  

o u t s e t  t h e y  have  b e en  aware t h a t  t h e  bulR- o f  human b e h a v i o r  

i s  l e a r n e d .  P s y c h o l o g i s t s  have  a t t a c k e d  t h e  c o re  o f  t h e  

p ro b lem  and have  a t t e m p t e d  t o  a n a l y z e  t h e  l e a r n i n g  p r o c e s s  

and l e a r n  a b o u t  t h e  c o n d i t i o n s  u n d e r  which l e a r n i n g  t a k e s  

p l a c e .  E d u c a t o r s  have  b e e n - i n t e r e s t e d  i n  and have  s o u g h t  t o  

p r o v i d e  e x p e r i e n c e s  t h r o u g h  which  c h i l d r e n  m ig h t  l e a r n .  I n
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g e n e r a l  one m ig h t  e x p e c t  t h e  f i r s t  p r e o c c u p a t i o n  o f  e d u c a t o r s  

t o  he w i t h  t h e  n a t u r e  o f  t h e  l e a r n i n g  p r o c e s s ,  and  i t  would 

a p p e a r  t h a t  t h e  h u l k  o f  r e s e a r c h  i n  e d u c a t i o n  s h o u l d  have 

heen  o r  s h o u l d  he r e s e a r c h  i n t o  l e a r n i n g .  Yet t h i s ■i s  n o t  

t h e  ca se  a t  a l l .  What l e a r n i n g  t h e o r y  t h e r e  i s  i n  e d u c a t i o n  

h a s  grown up a lm o s t  a p a r t  f rom e x p e r i m e n t a t i o n  w i t h  t h e  

l e a r n i n g  p r o c e s s e s .

P s y c h o l o g i s t s  have  h e e n  c o n c e rn e d  w i t h  t h e  m u l t i p l e  

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

R e s e a r c h  h a s  l e d  them i n t o  e x h a u s t i v e  s t u d i e s  s e e k i n g  e v i ­

d en ces  of  c u l t u r a l  d e p r i v a t i o n ,  h e r e d i t a r y  f a c t o r s ,  o r  o rgan-  

i c i t y  as  a h a s i s  f o r  r e t a r d a t i o n .  A r e c e n t  and i n i t i a l  s u r ­

v ey  o f  t h e  f i e l d  o f  s u h n o r m a l i t y  b r i n g s  i n t o  f o c u s  t h e  d i v e r ­

gence  o f  o p i n i o n  t h a t  e x i s t s  among p s y c h o l o g i s t s  c o n c e r n i n g  

s u h n o r m a l i t y  i n  i n d i v i d u a l s .  At t h e  same t im e  t h e  s e v e r a l  

a u t h o r s  m ak ing  t h e  s u r v e y  were f o r c e d  t o  a  s h a r p  r e c o g n i t i o n  

o f  t h e  f a c t  t h a t :

No c a s e  o f  m e n ta l  s u h n o r m a l i t y  c o u ld  he f u l l y  u n d e r ­
s t o o d  on th e  h a s i s  o f  b i o l o g i c a l  o r  o f  e n v i r o n m e n t a l  
i n f l u e n c e s  a l o n e . ^

There  i s  a g re em e n t  among p s y c h o l o g i s t s  t h a t  m e n t a l  

r e t a r d a t i o n  r e f e r s  t o  t h e  o v e r a l l  e f f i c i e n c y  o f  t h e  f u n c ­

t i o n i n g  o rg a n i s m  from  b o t h  q u a n t i t a t i v e  and q u a l i t a t i v e  

p o i n t s  o f  v i e w .  M e n ta l  r e t a r d a t i o n  r e f e r s  t o  t h e  m a t u r a ­

t i o n ,  l e a r n i n g  c a p a c i t y  and s o c i a l  a d j u s t m e n t  o f  t h e  i n d i ­

v i d u a l .  No one knows w h e th e r  o r  n o t  t h e  known phenomena o f

^ R i c h a r d  L. M asland ,  Seymour B. S a r a s o n ,  Thomas 
Gladwin,  M e n ta l  S u h n o r m a l i t y  (New York: B a s i c  Book, I n c . ,
1 9 5 8 ) ,  p . " T :
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l e a r n i n g  a p p l y  t o  s low l e a r n e r s  and m e n t a l l y  r e t a r d e d  sub­

j e c t s  i n  t h e  same way a s  t h e y  a p p l y  t o  n o r m a l s .  Masland,  

S a r a s o n ,  and Gladwin s t a t e :

S tu d y  o f  t h e  subnorm al  i n d i v i d u a l  s u g g e s t s  s u b c l i n i c a l  
o r g a n i c . d e f i c i t s  which c o n t r i b u t e  t o  v a r i a t i o n s  i n  i n ­
t e l l e c t  w i t h i n  t h e  normal r a n g e .  S i m i l a r l y ,  s t u d i e s  
o f  l e a r n i n g  i n  r e t a r d e d  c h i l d r e n  have  i m p o r t a n t  i m p l i ­
c a t i o n s  f o r  u n d e r s t a n d i n g  t h e  d e v e lo pm en t  and  s t r u c t u r e  
o f  i n t e l l e c t  i n  n o rm a ls ,  and  a l s o  f o c u s  our  a t t e n t i o n  
on a l m o s t  c o m p l e t e ly  n e g l e c t e d  s u b j e c t ,  t h e  k in d s  of 
i n t e l l e c t u a l  s k i l l s  which a r e  a c t u a l l y  needed  t o  f u n c ­
t i o n  i n  o u r  c u l t u r e ,  p a r t i c u l a r l y  o u t s i d e  o f  t h e  s c h o o l  
s i t u a t i o n .

P r e s u m a b ly ,  a s s o c i a t i v e  l e a r n i n g  i s  a  f u n c t i o n  o f  i n t e l l i ­

g e n c e .  McGeoch c o n c e iv e s  l e a r n i n g  as  t h e  improvement i n  

p e r f o r m a n c e  r e s u l t i n g  from r e p e t i t i v e  p r a c t i c e  i n  r e s p o n s e  

t o  s t i m u l i  h e l d  c o n s t a n t  t h r o u g h o u t  t h e  l e a r n i n g  p e r i o d . ^  

T h is  i n v o l v e s  changes  i n  the  r a t e ,  amount ,  and mode o f  a c ­

q u i s i t i o n .

The p a u c i t y  of  r e s e a r c h  i n t o  c a u s a l  f a c t o r s  o f  r e ­

t a r d a t i o n  l e a d s  t o  t h e  n e c e s s i t y  o f  i n v e s t i g a t i n g  l e a r n i n g  

r a t e  a s  w e l l  a s  i n t e l l e c t u a l  l e v e l .  A c o m p a r i s o n  o f  a s s o ­

c i a t i v e  l e a r n i n g  r a t e s  o f  r e t a r d e d  c h i l d r e n ,  and w i th  t h o s e  

o f  b r i g h t  c h i l d r e n ,  sh o u ld  p r o v e  t o  be  a  s t e p  n e a r e r  t o  i s o ­

l a t i n g  some o f  t h e  f a c t o r s  o p e r a t i n g  i n  i n d i v i d u a l s  whose 

i n t e l l i g e n c e  s c o r e s  p l a c e  them i n  t h e  r a n g e  o f  t h e  m e n t a l l y  

r e t a r d e d  g r o u p .

E d u c a t o r s  a r e  p r i m a r i l y  c o n c e rn e d  w i th  p r o v i d i n g

^ I b i d . , p .  7 .

^ J .  A. McGeoch, The P s y c h o lo g y  o f  Human L e a r n in g  
(New York:  Longmans, Green and C o . , 1 9 4 2 ) ,  p .  $28.
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l e a r n i n g  e x p e r i e n c e s  which  w i l l  r e s u l t  i n  d e s i r a b l e  changes  

i n  b e h a v i o r .  The b u l k  o f  t h e  t h e o r y  and  o f  t h e  m ethods  i n  

p r o v i d i n g  t h e s e  e x p e r i e n c e s  f o r  r e t a r d e d  c h i l d r e n  i s  b a s e d  

upon what i s  known a b o u t  normal  c h i l d r e n .  T h is  p r a c t i c e  em­

p h a s i z e s  t h e  g r e a t  ne ed  f o r  e x p e r i m e n t a l  r e s e a r c h  to  be done 

w i th  r e t a r d e d  c h i l d r e n .

" I n  t h e  a b s e n c e  o f  any  d e t e c t a b l e  p a t h o l o g y  t h e r e  i s  
a t  p r e s e n t  no v a l i d  e x p l a n a t i o n  o f  a c h i l d ' s  r e t a r d a ­
t i o n  e x c e p t  a d e f i c i t  i n  l e a r n i n g .

Review o f  t h e  E x p e r im e n ta l  L i t e r a t u r e  

In  1 9 4 8 , McPherson rev ie w ed  t h e  e x p e r i m e n t a l  s t u d i e s  

of  l e a r n i n g  i n  r e t a r d e d  i n d i v i d u a l s  which had  b e en  done d u r ­

i n g  t h e  p e r i o d  o f  1907 t o  1945.  I n c l u d e d  i n  h e r  r e v i e w  were 

o n ly  t h o s e  s t u d i e s  c o n c e rn e d  w i th  s u b j e c t s  who had  b e e n  dem­

o n s t r a t e d  by p s y c h o m e t r i c  c r i t e r i a  t o  be su b n o r m a l .  These 

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

m a t i o n  o f  c o n d i t i o n e d  r e s p o n s e s ,  l e a r n i n g  s im p le  t a s k s ,  and 

p ro b le m  s o l v i n g .  None o f  t h e  l e a r n i n g  t a s k s  i n v o l v e d  were 

r e l a t e d  to  s c h o o l - t y p e  e x p e r i e n c e s .  I n  summary, McPherson 

s t a t e s  :

The o u t s t a n d i n g  i m p r e s s i o n  g a in e d  f rom  t h i s  r e v i e w  of  
l e a r n i n g  i n  t h e  su b n o rm a l  i s  one o f  l a c k  o f  i n f o r m a t i o n .  
The a c t u a l  e x p e r i m e n t s  have  been  few, t h e  number o f  
s u b j e c t s  s m a l l ,  t h e  t a s k s  to  be l e a r n e d  h e t e r o g e n e o u s  
w i t h i n  a n a r ro w  r a n g e ,  and t h e  m o t i v a t i o n a l  f a c t o r s  i n ­
a d e q u a t e l y  c o n t r o l l e d .  The r e s u l t s  o f  t h i s  r e v i e w  
s e r v e  n o t  so  much as  an  a i d  t o  t h e  t e c h n i c i a n  i n  m e e t i n g

^Masland,  e t  a l . ,  p p .  290-291 .
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c l i n i c a l  p ro b le m s  b u t  a s  a rem inder ,  t o  t h e  e x p e r i ­
m e n t a l i s t  . ^

I n  1 9 5 8 , McPherson r e v ie w ed  t h e  s t u d i e s  on l e a r n i n g

i n  m e n ta l  d e f e c t i v e s  c o v e r i n g  t h e  p e r i o d  from 1943 t o  1957 .

This  r e v i e w  c o v e r e d  f o u r t e e n  s t u d i e s ,  f o u r  o f  which  i n v o l v e d

v e r b a l  l e a r n i n g .  The t a s k s  in  t h e s e  f o u r  s t u d i e s  c o n s i s t e d

of  l e a r n i n g  n o n s e n s e  s y l l a b l e s ,  o r  l e a r n i n g  l i s t s  of  common

words .  ■ None of t h e  s t u d i e s  used  p a i r e d - a s s o c i a t e  t a s k s ,  and

a g a i n  t h e  s t u d i e s  were u n r e l a t e d  t o  s c h o o l - t y p e  l e a r n i n g .

McPherson s t a t e s  i n  t h e  i n t r o d u c t i o n :

The f i r s t  s u r v e y  i n d i c a t e d  t h a t  t h e  r e l a t i o n s h i p  b e -  
. tw een  t h e s e  two v a r i a b l e s  r e p r e s e n t e d  an a r e a  o f  l i m i t e d  

i n f o r m a t i o n  and t h a t  th e  l e a r n i n g  o f  m e n t a l  d e f e c t i v e s  
i s  n o t  c o n s i s t e n t l y  i n f e r i o r  t o  t h a t g o f  i n d i v i d u a l s  who 
a c h i e v e  no rm al  i n t e l l e c t u a l  r a t i n g s .

I n  summary of  t h e  s t u d i e s  r e v ie w e d ,  McPherson w r i t e s :

. The r e v i e w  r e v e a l s  a d i v e r s i t y  o f  m e th o d o lo g y  and o f  
r e s u l t s . Some p a p e r s  h i g h l i g h t  a s lo w ,  a rd u o u s  l e a r n ­
i n g  p r o c e s s  among m e n ta l  d e f e c t i v e s  w h e reas  o t h e r s  
p o i n t  t o  more s k i l l  i n  a c q u i s i t i o n  t h a n  i s  o r d i n a r i l y  
a ssum ed .  There  i s  ev id e n ce  t h a t  i n t e l l e c t u a l  l e v e l  i s  
n o t  an  a d e q u a t e  p r e d i c t o r  o f  t h e  l e a r n i n g  o f  m e n t a l  „ 
d e f e c t i v e s  and t h a t  t h e i r  l e a r n i n g  p e r  se  i s  v a r i a b l e . '

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

norm al  and e d u c a b le  m e n t a l l y  r e t a r d e d  c h i l d r e n  a p p e a r  i n  t h e

l i t e r a t u r e  s i n c e  M cPherson’ s 19 58 r e v i e w .  Eisman u s e d  t h e

^Marion White  McPherson,  "A S u rvey  o f  E x p e r i m e n t a l  
S t u d i e s  o f  l e a r n i n g  i n  I n d i v i d u a l s  Who A ch ieve  Subnormal 
E a t i n g s  on S t a n d a r d i z e d  P s y c h o m e t r i c  M e a s u r e s . "  American  
J o u r n a l  o f  M e n ta l  D e f i c i e n c y , L I I - L I I I ,  ( 1 9 4 8 ) ,  p"! 25$.

^ I b i d . , I n t r o d u c t i o n ,  p .  1.

7M ar ion  White  McPherson,  " L e a r n i n g  and M e n ta l  D e f i ­
c i e n c y , "  A m er ican  J o u r n a l  o f  M enta l  D e f i c i e n c y ,  LXII ,
( 1 9 5 8 ) ,  p p .  8 7 0 , 8 7 7 .
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p a i r e d - a s s o c i a t e s  t e c h n i q u e  f o r  s t u d y i n g  d i f f e r e n c e s  i n  

l e a r n i n g ,  g e n e r a l i z a t i o n ,  and r e t e n t i o n  b e tw e e n  r e t a r d e d ,  

a v e r a g e ,  and s u p e r i o r  g ro u p s  o f  c h i l d r e n .  The l e a r n i n g  t a s k  

c o n s i s t e d  of  a s e r i e s  o f  s e v e n  p a i r s  o f  p i c t u r e s  t o  he 

l e a r n e d  t o  a c r i t e r i o n  o f  f o u r  c o n s e c u t i v e ,  c o r r e c t  t r i a l s .  

Group I  c o n s i s t e d  o f  tw e n ty  t h r e e  e d u c a h l e  m e n t a l l y  r e t a r d e d  

c h i l d r e n .  Group I I  c o n s i s t e d  o f  t w e n ty  t h r e e  i n t e l l e c t u a l l y  

a v e r a g e  c h i l d r e n ,  and Group I I I  c o n s i s t e d  o f  t w e n ty  t h r e e  

i n t e l l e c t u a l l y  s u p e r i o r  c h i l d r e n .  E isman f o u n d :  "A com­

p a r i s o n  o f  Groups I ,  I I ,  and I I I  on number o f  t r i a l s  to
O

l e a r n . . . r e v e a l e d  no s i g n i f i c a n t  d i f f e r e n c e s . "

B e rk so n  and C a n to r  u se d  t h e  p a i r e d - a s s o c i a t e s  method 

f o r  c o m p ar ing  l e a r n i n g  a b i l i t y  b e tw e e n  no rm al  and r e t a r d e d  

c h i l d r e n .  They u s e d  t h i r t y  norm al  c h i l d r e n  whose I Q ' s  

r a n g e d  from 86 t o  11.5, and tw e n ty  f o u r  r e t a r d e d  c h i l d r e n  

whose I Q ' s  r a n g e d  from 55 t o  85.  These two g ro u p s  were s u b ­

d i v i d e d  i n t o  e x p e r i m e n t a l  and c o n t r o l  g r o u p s  f o r  t h e  p u rp o se  

o f  s t u d y i n g  t h e  m e d i a t i o n  phenomenon i n  l e a r n i n g ,  a  t h e o r e t i ­

c a l  q u e s t i o n  v h i c h  i s  n o t  p e r t i n e n t  t o  t h i s  r e v i e w .  The 

m a t e r i a l  t o  be l e a r n e d  was t h r e e  l i s t s  o f  p a i r e d  s t i m u l i  con­

s i s t i n g  o f  v a r i o u s  a r r a n g e m e n t s  o f  a r a b i c  n u m e r a l s ,  p i c t u r e s  

o f  common o b j e c t s ,  and hexagons  v a r y i n g  i n  c o l o r .  The l i s t s  

were l e a r n e d  to  a c r i t e r i o n  o f  f i v e  s u c c e s s i v e  c o r r e c t  r e p e ­

t i t i o n s .  B e rk so n  and C a n to r  r e p o r t ;

^ B e r n i c e  S. E isman,  " P a i r e d  A s s o c i a t e  L e a r n i n g ,  
G e n e r a l i z a t i o n ,  and R e t e n t i o n , "  A m erican  J o u r n a l  o f  M enta l  
D e f i c i e n c y , L X I I I ,  ( 1 9 5 8 ) ,  p .  484.
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"The a n a l y s i s  o f  v a r i a n c e  r e v e a l e d  no s i g n i f i c a n t  d i f ­
f e r e n c e s  i n  t h e  l e a r n i n g  o f  l i s t  I  e i t h e r  f o r  t r i a l s  t o  
c r i t e r i o n  o r  number o f  e r r o r s . . . .  The r e s u l t s  o f  l i s t  
I I  show a  s l i g h t l y  d i f f e r e n t  p a t t e r n  t h a n  d id  t h o s e  o f  
l i s t  I . . . .  While  f o r  t h e  t r i a l s  -measure t h e r e  were 
a g a i n  no s i g n i f i c a n t  d i f f e r e n c e s  b e tw e e n  any  g r o u p s ,  
t h e  no rm al  Ss d i d  make s i g n i f i c a n t l y  f e w e r  e r r o r s  i n  

-  l e a r n i n g  l i s t  I I . . . .  I n  l i s t  I I I ,  t h e  e x p e r i m e n t a l  Ss 
• l e a r n e d  s i g n i f i c a n t l y  more q u i c k l y  and  w i t h  f e w e r  e r r o r s  
t h a n  d i d  t h e  c o n t r o l  Ss .  I t  may a l s o  be s e e n  t h a t  on 
b o t h  m e a s u re s  t h e  no rm als  were more e f f i c i e n t  t h a n  were 
t h e  r e t a r d e d  S s .

Ring and Pa lerm o a t t e m p t e d  t o  i n v e s t i g a t e  f u r t h e r  t h e  

r e l a t i o n s h i p  b e tw e e n  i n t e l l e c t i v e  l e v e l  and t h e  a b i l i t y  t o  

l e a r n  p a i r e d - a s s o c i a t e s  w h i le  i n t r o d u c i n g  g r e a t e r  c o n t r o l  i n  

t h e  e x p e r i m e n t a l  d e s i g n .  T h e i r  s t i m u l u s  m a t e r i a l s  c o n s i s t e d  

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

duced by a  Thermo-Pax p r o c e s s .  They m atched  a  g roup  of  f o u r ­

t e e n  m e n t a l l y  r e t a r d e d  a d o l e s c e n t s  w i th  f o u r t e e n  no rm al  ado­

l e s c e n t s  a c c o r d i n g  t o  c h r o n o l o g i c a l  a g e ,  and w i th  a  group o f  

n o rm a l  e l e m e n t a r y  s c h o o l  c h i l d r e n  a c c o r d i n g  t o  m e n t a l  a g e .  

R ing  and Pa le rm o  w r i t e ;

"The r e s u l t s  o f  t h e  p r e s e n t  s t u d y  d i f f e r  f rom  E i s m a n ' s  
f i n d i n g  t h a t  r e t a r d e d  Ss were no t  s i g n i f i c a n t l y  i n f e r i o r  
i n  p e r f o r m a n c e  on t h i s  l e a r n i n g  t a s k ,  a l t h o u g h  h e r  r e ­
s u l t s  were i n  t h e  same d i r e c t i o n .  The f i n d i n g s  of  t h i s  
s t u d y  s u p p o r t e d  t h e  h y p o t h e s i s  t h a t  r e t a r d e d  Ss would 
p e r f o r m  l e s s  w e l l  t h a n  norm al  i n d i v i d u a l s  o f  t h e  same 
C. A. The two g roups  o f  m atched  m e n t a l  age d i d  n o t  d i f ­
f e r  s i g n i f i c a n t l y ,  and when t h e  two n o rm a l  g ro u p s  were 
com pared ,  t h e  o l d e r  g roup  was s u p e r i o r  t o  t h e  youn g e r  
i n  p e r f o r m a n c e .  These r e s u l t s  would be e x p e c t e d  i f  men­
t a l  a g e ^ i s  a v a r i a b l e  a f f e c t i n g  p e r f o r m a n c e  on t h i s
t a s k . "10

^ G e rs h o n  B erkson  and Gordon N. C a n t o r ,  "A Study of  
M e d i a t i o n  i n  M e n t a l l y  R e ta r d e d  and  Normal Schoo l  C h i l d r e n , "  
J o u r n a l  o f  E d u c a t i o n a l  P s y c h o lo g y ,  L I ,  ( I 9 6 0 ) ,  p .  8 5 .

^ ^ E l i z a b e t h  M. Ring and David  S. P a le rm o ,  " P a i r e d
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S t a t e m e n t  o f  t h e  P ro b le m

The p u r p o s e  o f  t h i s  s t u d y  was t o  compare t h e  l e a r n i n g  

r a t e s  on a  p a i r e d - a s s o c i a t e s  l e a r n i n g  t a s k  o f  b r i g h t ,  n o r m a l ,  

and m e n t a l l y  r e t a r d e d  c h i l d r e n .  I t s  p u r p o s e ,  a l s o ,  was t o  

i n v e s t i g a t e  t h e  d i f f e r e n c e s  i n  t h e  number o f  e r r o r s  made by 

e a c h  g roup  i n  r e a c h i n g  t h e  l e a r n i n g  c r i t e r i o n  chosen  f o r  t h e  

l e a r n i n g  t a s k .  The a s s o c i a t i v e  l e a r n i n g  t a s k  was s e l e c t e d  

b e c a u se  o f  i t s  s i m i l a r i t y  t o  s c h o o l  t y p e  l e a r n i n g  s i t u a t i o n s .

I n  o r d e r  t o  d e te r m in e  t h e  d i f f e r e n c e s ,  i f  any ,  i n  t h e  

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

e s e s  w e r e . t e s t e d :

1 .  There  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  

i n  t h e  number o f  t r i a l s  r e q u i r e d  t o  meet  t h e  c r i t e r i o n  o f  

l e a r n i n g  i n  a  p a i r e d - a s s o c i a t i v e  l e a r n i n g  t a s k  o f  b r i g h t  

c h i l d r e n  whose I Q ' s  f a l l  w i t h i n  t h e  r a n g e  o f  120 t o  156 and 

t h a t  o f  a g roup  o f  c h i l d r e n  whose I Q ' s  f a l l  w i t h i n  th e  r a n g e  

o f  52 t o  75 .

2.  There  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  

i n  t h e  number o f  t r i a l s  r e q u i r e d  t o  m eet  t h e  c r i t e r i o n  o f  

l e a r n i n g  i n  a p a i r e d - a s s o c i a t i v e  l e a r n i n g  t a s k  o f  norm al  

c h i l d r e n  whose I Q ' s  f a l l  w i t h i n  t h e  r a n g e  o f  90 t o  110 and 

t h a t  o f  a  g roup  o f  c h i l d r e n  whose I Q ' s  f a l l  w i t h i n  t h e  r a n g e  

o f  52 t o  75 .

3.  There  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  

i n  t h e  number o f  t r i a l s  r e q u i r e d  t o  m eet  t h e  c r i t e r i o n  o f

A s s o c i a t e  L e a r n i n g  o f  R e ta r d e d  and Normal C h i l d r e n , "  Ameri­
can  J o u r n a l  o f  M e n ta l  D e f i c i e n c y ,  LXVI, ( J u l y ,  1 9 69) ,  p .  10 5.
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l e a r n i n g  i n  a p a i r e d - a s s o c i a t i v e  l e a r n i n g  t a s k  o f  b r i g h t  

c h i l d r e n  whose I Q ' s  f a l l  w i t h i n  t h e  r a n g e  o f  120 t o  156 and 

t h a t  o f  a  g roup  o f  n o rm al  c h i l d r e n  whose I Q ' s  f a l l  w i t h i n  

t h e  r a n g e  o f  90 t o  110 .

4 .  There  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r - '  

ence  i n  t h e  number o f  e r r o r s  made i n  r e a c h i n g  t h e  c r i t e r i o n  

of  l e a r n i n g  on a  p a i r e d - a s s o c i a t i v e . l e a r n i n g  t a s k  by a g roup  

o f  b r i g h t  c h i l d r e n  and th e  number made by a  g roup  o f  r e t a r d ­

ed c h i l d r e n .

5. There  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r ­

ence  i n  t h e  number o f  e r r o r s  made i n  r e a c h i n g  t h e  c r i t e r i o n  

o f  l e a r n i n g  on a p a i r e d - a s s o c i a t i v e  l e a r n i n g  t a s k  by  a g roup 

of  n o rm al  c h i l d r e n  and t h e  number made by a g roup  o f  r e t a r d ­

ed c h i l d r e n .

6. There  i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r ­

ence  i n  t h e  number o f  e r r o r s  made i n  r e a c h i n g  t h e  c r i t e r i o n  

o f  l e a r n i n g  on a  p a i r e d - a s s o c i a t i v e  l e a r n i n g  t a s k  by a g roup 

o f  b r i g h t  c h i l d r e n  and  th e  number made by a  g roup  o f  norm al  

c h i l d r e n .

The P i l o t  S tudy

An a s s o c i a t i v e  l e a r n i n g  t a s k  was c h o se n  f o r  t h e  

p i l o t  s t u d y  b e c a u s e  a s s o c i a t i v e  l e a r n i n g  i s  one o f  t h e  

most  commonly u s e d  t y p e s  of l e a r n i n g  i n  t h e  p u b l i c  s c h o o l s .  

E a r l y  i n  t h e i r  s c h o o l  e x p e r i e n c e s  c h i l d r e n  l e a r n  t h a t  c e r ­

t a i n  sym bols  go t o g e t h e r  to  make a  word .  They l e a r n  t o  a s s o ­

c i a t e  t h e s e  p r i n t e d  symbols ,  or  t h e  v e r b a l i z a t i o n  o f  them,
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t o  t h e  o b j e c t  t o  which  t h e  word r e f e r s .  Much o f  t h e  r e a d i n g  

p r o c e s s  t a k e s  p l a c e  hy  means o f  su c h  a s s o c i a t i o n .  Examples 

i n v o l v i n g  t h e  a s s o c i a t i v e  p r o c e s s  a r e :  ( l )  a s s o c i a t i n g  th e

p o s i t i o n s  o f  m u s i c a l  n o t e s  on a s t a f f  w i t h  c e r t a i n  t o n e s ;

( 2 )  l i n k i n g  v a r i o u s  h i s t o r i c a l  e v e n t s  w i t h  s p e c i f i e d  p e r i o d s  

o f  t i m e ;  (3)  p a r a l l e l i n g  t h e  n u m e r i c a l  and m o n e t a r y  sy s te m ;  

(4 )  l e a r n i n g  t h a t  d i f f e r e n t  c o n f i g u r a t i o n s  o f  t h e  same chem­

i c a l  symbols d e n o te  v a r i o u s  compounds;  and (5)  l e a r n i n g  the  

g e o g ra p h y  o f  t h e  New E n g la n d  s t a t e s  i n  c o n n e c t i o n  w i t h  the  

c o l o n i a l  p e r i o d  o f  h i s t o r y .

The a s s o c i a t i v e  l e a r n i n g  t a s k  f o r  t h e  p i l o t  s t u d y

was l e a r n i n g  p a i r s  o f  p i c t u r e s  which were p a i r e d  t o g e t h e r

on f i v e - i n c h  by  e i g h t - i n c h  c a r d s .  The s u b j e c t s  were g iv e n

t h e s e  i n s t r u c t i o n s :

Here a r e  a number o f  c a r d s .  E ach  c a r d  h a s  two p i c t u r e s  
on i t .  Look a t  b o t h  p i c t u r e s  on eac h  c a r d  c a r e f u l l y .  
Then, I  w i l l  show you a  s e t  o f  c a r d s  l i k e  t h i s .  (The 
Examiner  shows t h e  S u b j e c t  a sam ple  c a r d  w i t h  o n l y  the  
f i r s t  p i c t u r e  o f  t h e  p a i r  on i t . )  You a r e  t o  t e l l  me 
what was t h e  o t h e r  p i c t u r e  on e a c h  o f  t h e s e  c a r d s .

A s e r i e s  o f  p a i r e d  p i c t u r e s  was p r e s e n t e d  t o  t h e  s u b j e c t s  a t

t h e  r a t e  o f  one e v e r y  t h r e e  s e c o n d s ,  t h e n ,  t h e  f i r s t  p i c t u r e

o f  each  p a i r  was p r e s e n t e d  s i n g l y  a t  t h e  r a t e  o f  one e ve ry

f i v e  s e c o n d s .  The l o n g e r  t im e  i n t e r v a l  on t h e  se c o n d  s e r ie s -

was to  g iv e  t h e  s u b j e c t  t im e  t o  r e s p o n d .  The i n t e r t r i a l

i n t e r v a l s  were t e n  se c o n d s  i n  l e n g t h .  T h is  p r o c e d u r e  was

c o n t i n u e d  u n t i l  e a c h  s u b j e c t  c o r r e c t l y  a s s o c i a t e d  t h e  f i r s t

and  second  p i c t u r e s  o f  e a c h  o f  t h e  t w e lv e  p a i r s .

A r e v i e w  o f  t h e  l i t e r a t u r e  on  p a i r e d  a s s o c i a t i v e
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s t u d i e s  o f  v e r b a l  l e a r n i n g  r e v e a l e d  t h a t  a l l  s t u d i e s  b u t

t h r e e  u s e d  e i t h e r  p a i r e d  no uns ,  p a i r e d  a d j e c t i v e s ,  or  non-
1 1 I P 1 %s e n s e  s y l l a b l e s .  ' ’ The w r i t e r  r e j e c t e d  t h e  i d e a  o f

u s i n g  p r i n t e d  words i n  t h e  p a i r e d  a s s o c i a t i v e  l e a r n i n g  t a s k  

b e c a u s e  o f  t h e s e  d i s a d v a n t a g e s ;  (1) s u b j e c t  v a r i a t i o n  i n  

t h e  amount o f  t im e  needed t o  r e c o g n i z e  w ords ;  (2)  t h e  v a r i a ­

t i o n  i n  r e a d i n g  a b i l i t y  among s c h o o l  c h i l d r e n ;  (3)  c e r t a i n  

words m ig h t  a r o u s e  s u f f i c i e n t  a f f e c t  so  t h a t  t h e  l e a r n i n g  

p r o c e s s  would be i n h i b i t e d ;  and (4)  t h e  t a s k  m ig h t  a ro u s e  

n e g a t i v e  f e e l i n g s  i f  the  s u b j e c t  had  had  u n p l e a s a n t  e x p e r i ­

e n c e s  i n  r e a d i n g .  I n  a d d i t i o n ,  many o f  t h e  s t u d i e s  r e v ie w e d  

u se d  words o f  one o r  more t h a n  one s y l l a b l e  i n  t h e  same l i s t .  

When more t h a n  one s y l l a b l e  was u s e d ,  t h i s  m ig h t  have  p r e ­

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

For  t h e  p r e s e n t  s t u d y ,  p i c t u r e s  r a t h e r  t h a n  words 

were u s e d  f o r  t h e  p a i r e d - a s s o c i a t i v e  t a s k  i n  o r d e r  t o  a v o id  

t h e  d i s a d v a n t a g e s  t h a t  were j u s t  r e v i e w e d .  I n  a d d i t i o n ,  c e r ­

t a i n  o t h e r  c r i t e r i a  were s e t  up f o r  t h e  s e l e c t i o n  o f  t h e  p i c ­

t u r e s .  The c r i t e r i a  were:  (1)  t h e  p i c t u r e s  m ust  be s im p le

o u t l i n e  d r a w in g s  o f  common o b j e c t s ;  (2 )  t h e  words r e p r e s e n t e d  

by t h e  p i c t u r e s  must  be o n e - s y l l a b l e  n o u n s ;  (3 )  t h e  p i c t u r e s  

must  be i m m e d i a t e l y  r e c o g n i z a b l e ;  (4)  t h e  p i c t u r e s  must  be 

r e a d i l y  and  c o n s i s t e n t l y  i d e n t i f i a b l e ;  t h a t  i s ,  i f  a p i c t u r e

^^E ism an ,  o p . c i t . , p .  4 8 5 .

^ ^ B e r k s o n  and C a n to r ,  o p . c i t . , p .  8 5 .

^ ^ R in g  and P a le rm o ,  op. c i t . ,  p .  105.
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o f  a h o r s e  was som etim es  c a l l e d  "pony" and som etim es " h o r s e , "  

t h e  p i c t u r e  was e l i m i n a t e d ;  and (5 )  p i c t u r e s  m ust  n o t  be 

o b v i o u s l y  p o t e n t i a l l y  a f f e c t  a r o u s i n g ,  f o r  exam ple ,  a p i c ­

t u r e  o f  a gun o r  o f  a s n a k e .  I n  o r d e r  t o  i n s u r e  im m edia te  

r e c o g n i t i o n  and c o n s i s t e n t  i d e n t i f i c a t i o n ,  t h e  p i c t u r e s  were 

shown t o  g ro u p s  o f  s e v e n t y - f i v e  k i n d e r g a r t e n  c h i l d r e n  and 

f o r t y  f o u r t h - g r a d e  c h i l d r e n .  P i c t u r e s  which d i d  n o t  m eet  

t h e  above c r i t e r i a  were e l i m i n a t e d .

An i m p o r t a n t  p a r t  o f  t h e  p i l o t  s t u d y  was th e  d e t e r ­

m i n a t i o n  o f  t h e  l e n g t h  of  t h e  t e s t ,  t h a t  i s ,  t h e  number o f  

p a i r s  which would d i f f e r e n t i a t e  b e tw een  v a r i o u s  g rade  l e v e l s  

w i th  r e s p e c t  t o  l e a r n i n g  r a t e  and r e t e n t i o n .  L i s t s  o f  e i g h t ,  

t w e l v e ,  s i x t e e n ,  t w e n ty ,  and t w e n t y - f o u r  p a i r s  were t e s t e d .

A l i s t  of  tw e lv e  p a i r s  was f i r s t  g i v e n  t o  g r o u p s  of  

tw e lv e  f i r s t ,  tw e lv e  f o u r t h ,  and tw e lv e  e i g h t h  g r a d e r s .  Us­

i n g  c h i - s q u a r e  as  t h e  t e s t  o f  s i g n i f i c a n c e ,  t h e  t w e l v e - p a i r  

l i s t  was fo u n d  t o  d i s c r i m i n a t e  b e tw ee n  t h e  t h r e e  g ro u p s  w i th  

r e s p e c t  to  l e a r n i n g  r a t e  and r e t e n t i o n .  The d i f f e r e n c e s  

were s i g n i f i c a n t  a t  t h e  .05 p e r  c e n t  l e v e l  of  s i g n i f i c a n c e .

The l i s t  was t h e n  l e n g t h e n e d  t o  s i x t e e n ,  t w e n ty ,  and 

t w e n t y - f o u r  p a i r s  i n  o r d e r  to  s e e  what e f f e c t  t e s t  l e n g t h  

h a d  on l e a r n i n g  and r e t e n t i o n .  F o r t y  s u b j e c t s  were t e s t e d  

w i th  t h e  s i x t e e n - p a i r  l i s t ,  f o r t y  s u b j e c t s  w i th  t h e  t w e n t y -  

p a i r  l i s t ,  and t h i r t y  s u b j e c t s  w i t h  t h e  t w e n t y - f o u r - p a i r  

l i s t .  None o f  t h e  t h r e e  i n c r e a s e d  t e s t  l e n g t h s  was f o u n d  t o  

be more d i s c r i m i n a t i v e  t h a n  t h e  t w e l v e - p a i r  l i s t .  An e i g h t -
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p a i r  l i s t  was t h e n  t r i e d  on t h i r t y  s u b j e c t s  t o  s e e  i f  a 

s h o r t e r  l i s t  would be as  d i s c r i m i n a t i v e  a s  t h e  t w e l v e - p a i r  

l i s t .  I t  was found  n o t  to  b e .  A p p a r e n t l y ,  t h e  t a s k  was so 

e a s y  f o r  a l l  g r a d e  l e v e l s  t h a t  i t  d i d  n o t  d i s c r i m i n a t e  be ­

tw een  th em .  E isman u s e d  e i g h t  p a i r s  and c r i t i c i z e d  h e r  

s t u d y  i n  t h a t  h e r  l i s t s  may n o t  have  be en  l o n g  enough t o  be 

d i s c r i m i n a t i v e . ^ ^  The t w e l v e - p a i r  l i s t  p r o v e d  t o  be o f  op­

timum l e n g t h  f o r  e a s y  a d m i n i s t r a t i o n  and d i s c r i m i n a b i l i t y  

i n  t h e  p i l o t  s t u d y .

D u r in g  t h e  t e s t i n g  t o  d e t e r m i n e  t e s t  l e n g t h ,  s e r i a l  

e f f e c t s  were n o t e d  i n  t h e  l e a r n i n g  c u r v e s  o f  some g r o u p s .  

T ha t  i s ,  t h e  f i r s t  and l a s t  p a i r s  o f  t h e  l i s t  t e n d e d  t o  be 

l e a r n e d  f i r s t ,  w i t h  t h e  middle  p a i r s  b e i n g  l e a r n e d  l a s t .  ' 

T h is  was e v i d e n c e  o f  t h e  w e l l -know n  phenomenon which  t a k e s  

p l a c e  when i t e m s  a r e  l e a r n e d  s e r i a l l y .  I t  was known t h a t  i f  

t h e  l e a r n i n g  c u r v e s  c o u ld  be f l a t t e n e d  so  t h a t  t h e  e n d - p a i r s  

o f  t h e  l i s t s  were n o t  l e a r n e d  more q u i c k l y  t h a n  t h e  m id d l e -  

p a i r s ,  t h e  s e r i a l  e f f e c t s  would be c o n t r o l l e d  and a random 

p r e s e n t a t i o n  o f  t h e  l i s t s  would be u n n e c e s s a r y .  T h e r e f o r e ,  

one h u n d r e d  t w e lv e  s t u d e n t s  were t h e n  t e s t e d  u s i n g  v a r i o u s  

a r r a n g e m e n t s  o f  t h e  p a i r s  u n t i l  t h e  l e a r n i n g  c u r v e s  became 

f l a t  w i t h  c e r t a i n  a r r a n g e m e n t s .  I t  was d e s i r e d  t o  keep  th e  

a r r a n g e m e n t  o f  t h e  p a i r s  c o n s t a n t ,  s i n c e  c e r t a i n  random o r ­

d e r s  m ig h t  be more d i f f i c u l t  t o  l e a r n  t h a n  o t h e r s ;  and an 

a d d i t i o n a l  v a r i a b l e  would t h e n  be i n t r o d u c e d .  A random  p r e -

^'^Eisman, op .  c i t .
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s e n t a t i o n  o f  p a i r s  c o u ld  n o t  l e  k e p t  c o n s t a n t  f ro m  s u b j e c t  

t o  s u b j e c t  s i n c e  t h e  s u b j e c t s  would v a r y  w i t h  r e s p e c t  t o  

t h e  number o f  t r i a l s  needed  t o  r e a c h  t h e  l e a r n i n g  c r i t e r i o n .

The S u b j e c t s

The s u b j e c t s  u s e d  i n  t h i s  s t u d y  were n i n e t y  boys 

and g i r l s  f rom s c h o o l s  i n  Oklahoma C i t y ,  Oklahoma. The sub­

j e c t s  were w h i t e  c h i l d r e n  whose c h r o n o l o g i c a l  age f e l l  w i th ­

i n  t h e  r a n g e  o f  one h u n d re d  f o u r t e e n  months t o  one hundred  

t w e n t y - s i x  m o n th s .

The s u b j e c t s  composing  t h e  b r i g h t  g ro u p  were e n r o l l e d  

i n  C asady  Lower S c h o o l .  The I 96O R e v i s i o n  o f  t h e  S t a n f o r d -  

B i n e t  was a d m i n i s t e r e d  t o  t h i r t y - e i g h t  p u p i l s  i n  t h i s  sch o o l  

f ro m  which th e  t h i r t y  s u b j e c t s  were c h o se n .  The s u b j e c t s  

c h o s e n  s c o r e d  i n  t h e  r a n g e  f ro m  120 t o  156 IQ. Each s u b j e c t  

i n  t h i s  g ro up  was c o n s i d e r e d  t o  be a  h i g h  a c a d e m ic  a c h i e v e r  

by  t h e  H ead m as te r  of  t h e  s c h o o l .

The s u b j e c t s  i n  th e  n o rm al  g roup  were c h o s e n  from 

t h e  l a r g e s t  e l e m e n t a r y  s c h o o l  i n  t h e  Oklahoma C i t y  P u b l i c  

S c h o o l s ,  The I 96 O R e v i s i o n  o f  t h e  S t a n f o r d - B i n e t  was a d ­

m i n i s t e r e d  t o  f o r t y  two c h i l d r e n  f rom  which  t h e  t h i r t y  sub­

j e c t s  were t a k e n .

The s u b j e c t s  composing  t h e  r e t a r d e d  g roup  were chosen  

f ro m  S p e c i a l  E d u c a t i o n  c l a s s e s  i n  t h e  Oklahoma C i t y  P u b l i c  

S c h o o l s .  R e ce n t  IQ s c o r e s  h a d  b e en  o b t a i n e d  by  a d m i n i s t r a ­

t i o n  o f  t h e  W e c h s le r  I n t e l l i g e n c e  S c a l e  f o r  C h i l d r e n  o r  the  

i 960 R e v i s i o n  o f  t h e  S t a n f o r d - B i n e t .  These s c o r e s  were r e -



15

l e a s e d  t o  t h e  w r i t e r  hy  P u p i l  S e r v i c e s  D ep ar tm en t  o f  t h e  

Oklahoma C i t y  P u b l i c  S c h o o l s .

The T e s t  I n s t r u m e n t

T e s t  m a t e r i a l s  c o n s i s t e d  o f  two b o o k l e t s .  Each 

b o o k l e t  c o n t a i n e d  s i x t e e n  f i v e - i n c h  by e i g h t - i n c h  c a r d b o a r d  

c a r d s  bound t o g e t h e r  by a f l e x i b l e  p l a s t i c  s p i r a l  band .  

B o o k l e t  One c o n t a i n e d  t h i r t e e n  c a r d s  on each  o f  which t h e r e  

was one p a i r  o f  o u t l i n e  p i c t u r e s  and t h r e e  b l a n k  c a r d s  

s e r v i n g  a s  f r o n t ,  b a c k ,  and b l a n k  page  be tw een  sample  c a r d  

and s t i m u l i  c a r d s .  One p a i r  s e r v e d  as  a sample  c a r d ;  t h e  

o t h e r  tw e lv e  p a i r s  were t h e  s t i m u l i  c a r d s .  B o o k le t  Two con­

t a i n e d  t h i r t e e n  c a r d s  on eac h  o f  which a p p e a re d  th e  f i r s t  

p i c t u r e  o f  t h e  s t i m u l u s  p a i r .  The f i r s t  p i c t u r e  c a r d  s e r v e d  

a s  a  sample  c a r d  f o r  i n s t r u c t i o n a l  p u r p o s e s  and th e  o t h e r  

t w e l v e  p i c t u r e s  as  t e s t  c a r d s .  Three  b l a n k  c a r d s  were i n ­

c lu d e d  i n  t h i s  b o o k l e t ,  a l s o .

The c o n s t r u c t i o n  of  t h e  a s s o c i a t i v e  l e a r n i n g  t e s t ,  

t h e  s e l e c t i o n  o f  t h e  p i c t u r e s ,  and t h e  a r r a n g e m e n t  o f  t h e  

p a i r s  i n  t h e  t e s t  s e r i e s  have  b e e n  d i s c u s s e d  u n d e r  t h e  p r o ­

c e e d i n g  h e a d i n g  The P i l o t  S t u d y . The c r i t e r i a  f o r  s e l e c t i o n  

o f  t h e  p i c t u r e s  f o r  t h e  t e s t  s e r i e s  a r e  a g a i n  l i s t e d ;  The 

p i c t u r e s  were s im p le  o u t l i n e  d ra w in g s  o f  common o b j e c t s ;  t h e  

words r e p r e s e n t e d  by t h e  p i c t u r e s  were o n e - s y l l a b l e  nouns ;  

t h e  p i c t u r e s  were i m m e d ia t e l y  r e c o g n i z a b l e ;  t h e  p i c t u r e s  were 

c o n s i s t e n t l y  i d e n t i f i a b l e ;  and  t h e  p i c t u r e s  were n o t  o b v io u s ­

l y  p o t e n t i a l l y  a f f e c t  a r o u s i n g .
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The e x a m in e r  u se d  i n d i v i d u a l  r e c o r d  s h e e t s  f o r  each  

s u b j e c t  on w hich  a p p e a r e d  t h e  name of  t h e  s u b j e c t ,  t h e  r e c ­

o rd  o f  each  r e s p o n s e  made by t h e  s u b j e c t ,  and t h e  t o t a l  

number o f  t r i a l s  f o r  r e a c h i n g  t h e  c r i t e r i o n  o f  l e a r n i n g ,  

a l s o ,  t h e  t o t a l  number of  e r r o r s  made by th e  s u b j e c t  i n  

r e a c h i n g  t h a t  c r i t e r i o n  o f  m a s t e r y .

The e x am in e r  had a  s t o p  watch a v a i l a b l e  as  an  a i d  

i n  t h e  t i m i n g  o f  t h e  p r e s e n t a t i o n  of  t h e  s t i m u l i ,  t h e  t i m ­

i n g  o f  th e  i n t e r t r i a l  p e r i o d ,  and th e  t im i n g  o f  t h e  r e s p o n s e  

p e r i o d .

The P r o c e d u r e

Each s u b j e c t  was t e s t e d  i n d i v i d u a l l y  i n  a s m a l l ,  

c o m f o r t a b l e ,  q u i e t ,  w e l l - v e n t i l a t e d ,  and w e l l - l i g h t e d  room. 

Each s u b j e c t  was b r o u g h t  by an o f f i c e  g i r l  o r  a n o t h e r  p u p i l  

as  d i r e c t e d  t o  t h e  e x p e r i m e n t a l  room. The S u b j e c t  was a sk e d  

t o  s i t  t o  t h e  r i g h t  o f  th e  E xam iner  a t  a r i g h t  a n g le  t o  t h e  

Examiner  a t  t h e  end o f  a s m a l l  t a b l e .

The f o l l o w i n g  i n s t r u c t i o n s  were g iv e n  t o  eac h  s u b ­

j e c t  i n  t h e  s t u d y :

"Here a r e  a number o f  c a r d s .  Each c a rd  h a s  two p i c ­
t u r e s  on i t .  l o o k  a t  b o t h  p i c t u r e s  on each  c a r d  c a r e ­
f u l l y .  (The Exam iner  shows t h e  S u b j e c t  B o o k le t  Two 
t h e n ,  and s a y s : )  Then I  w i l l  show you a n o t h e r  s e t  o f  
c a r d s  l i k e  t h e s e .  (The Exam iner  shows t h e  S u b j e c t  t h e  
sample  c a r d  w i th  o n ly  t h e  f i r s t  p i c t u r e  o f  t h e  s t im u - -  
l u s  p a i r . ) You a r e  t o  t e l l  me what p i c t u r e  was w i th  
t h i s  f i r s t  p i c t u r e .  What you a r e  supposed  t o  do i s  
remember which two p i c t u r e s  go t o g e t h e r .  Now as  you 
see  t h e  two p i c t u r e s  t o g e t h e r  t r y  t o  remember what 
two p i c t u r e s  were t o g e t h e r . "

The tw e lv e  p a i r e d  p i c t u r e s  were p r e s e n t e d  t o  eac h
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s u b j e c t  v i s u a l l y  a t  t h e  r a t e  o f  one e v e r y  t h r e e  s e c o n d s .  

Then, B o o k le t  Two was opened  and th e  f i r s t  p i c t u r e  .of  e a c h  

p a i r  was p r e s e n t e d  s i n g l y  a t  t h e  r a t e  o f  one e v e r y  f i v e  

s e c o n d s .  The Examiner  r e c o r d e d  each  o r a l  r e s p o n s e  made by 

t h e  S u b j e c t .  A se co n d  t r i a l  was t h e n  g i v e n  f o l l o w i n g  t h e  

same p r o c e d u r e  and a d d i t i o n a l  t r i a l s  u n t i l  t h e  S u b j e c t  was 

a b l e  t o  make th e  tw e lv e  c o r r e c t  r e s p o n s e s .  I n t e r t r i a l  i n ­

t e r v a l s  were t e n  se c o n d s  i n  l e n g t h .  Between t r i a l s ,  t h e  

Exam iner  s a i d ;

"Now we s h a l l  l o o k  a t  t h e  p i c t u r e s  a g a i n .  Try to  
remember what two p i c t u r e s  were t o g e t h e r . "

I f  t h e  S u b j e c t  q u e s t i o n e d  t h e  Exam iner  a b o u t  t h e  t e s t ,  she

added :

"We s h a l l  keep l o o k i n g  a t  t h e  p a i r s  o f  p i c t u r e s  u n t i l  
you remember a l l  o f  th e m ."



CHAPTER I I  

THE RESULTS

N i n e t y  t o y s  and g i r l s  were u s e d  i n  t h i s  s t u d y  t o  

compare th e  r a t e - o f  l e a r n i n g  on a p a i r e d - a s s o c i a t e s  l e a r n ­

i n g  t a s k .  T h i r t y  boys and g i r l s  whose IQ r a n g e  i s  f rom 120 

t o  156  compose th e  B r i g h t  Group. T h i r t y  boys and g i r l s  

whose IQ r a n g e s  f rom 90 t o  110 compose t h e  Normal Group, 

and t h i r t y  b oys  a n d , g i r l s  whose IQ r a n g e s  from 52 t o  75 

make up t h e  R e t a r d e d  Group. The IQ s c o r e s  f o r  t h e  B r i g h t  

and t h e  Normal Groups were o b t a i n e d  by a d m i n i s t e r i n g  t h e  

i 960 R e v i s i o n  o f  t h e  S t a n f o r d - B i n e t  I n t e l l i g e n c e  Sca le  i n  

t h e  e a r l y  s t a g e s  o f  t h i s  s t u d y .  The R e t a r d e d  Group were 

members o f  S p e c i a l  E d u c a t i o n  c l a s s e s  whose IQ s c o r e s  had  

b e en  r e c e n t l y  e s t a b l i s h e d  by e i t h e r  t h e  S t a n f o r d - B i n e t  I n ­

t e l l i g e n c e  S c a l e  o r  t h e  W ech s le r  I n t e l l i g e n c e  S c a le  f o r  

C h i l d r e n .  •

Tab le  I  r e v e a l s  t h e  number o f  t r i a l s  r e q u i r e d  by 

e a c h  g roup  t o  m a s t e r  t h i s  t a s k .  I t  w i l l  be n o t e d  t h a t  t h e  

B r i g h t  Group r e q u i r e d  I 80 t r i a l s ,  t h e  Normal Group, I 85 

t r i a l s ,  and t h e  R e ta r d e d  Group,  188 t r i a l s  t o  com ple te  t h e  

t a s k .  The B r i g h t  Group made 323 e r r o r s ,  t h e  Normal Group 

299 e r r o r s ,  and  t h e  R e ta r d e d  Group 293 e r r o r s  i n  r e a c h i n g

18
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t h e  c r i t e r i o n  on t h e  l e a r n i n g  t a s k .

I t  a p p e a r e d  d e s i r a b l e  t o  examine  t h e  p o i n t  on t h e  

l e a r n i n g  con t inuum  f rom  t r i a l  one t o  t r i a l  f o u r t e e n ,  t h a t  

t h e  c o m p l e t i o n  o f  t h e  l e a r n i n g  t a s k  o c c u r r e d  i n  each  g r o u p .  

T ab le  I I  r e v e a l s  t h i s  i n f o r m a t i o n .  F o u r t e e n  was th e  maximum 

number o f  t r i a l s  r e q u i r e d  by any  one s u b j e c t  t o  com ple te  t h e  

t a s k .  T h is  s u b j e c t  who r e q u i r e d  f o u r t e e n  t r i a l s  f e l l  w i t h ­

i n  t h e  normal  g ro u p .  One s u b j e c t  a c c o m p l i s h e d  t h e  t a s k  on 

t h e  second  t r i a l .  T h is  s u b j e c t  was a r e t a r d e d  boy who had  

a c h i e v e d  an IQ s c o r e  o f  63. I n c i d e n t a l l y ,  t h i s  s u b j e c t  was 

c o n s i d e r e d  to  be a n o n - a c h i e v e r  by h i s  c l a s s r o o m  t e a c h e r .

I t  w i l l  be n o t e d  a l s o  t h a t  t h e r e  i s  a l a r g e r  s p r e a d  . 

i n  t h e  number o f  t r i a l s  r e q u i r e d ,  i n  b o th  t h e  Normal and t h e  

R e ta r d e d  g ro up s  t h a n  e x i s t s  i n  t h e  B r i g h t  g ro u p .

Table  I I I  r e v e a l s  on which  t r i a l  t h e  e r r o r s  o c c u r r e d  

i n  r e a c h i n g  t h e  c r i t e r i o n  f o r  c o m p l e t i o n  o f  t h e  l e a r n i n g  

t a s k .  I t  i s  n o t e d  h e r e  t h a t  t h e  B r i g h t  g roup  made more e r ­

r o r s  e a r l i e r  i n  t h e i r  a t t e m p t  a t  m a s t e r i n g  t h e  t a s k  t h a n  d id  

e i t h e r  th e  Normal o r  R e ta r d e d  g r o u p s .  The c o m p o s i te  e r r o r  

c u rv e  shown i n  T ab le  V r e f l e c t s  a  g r a d u a l  d e c l i n e  i n  e r r o r s  

f o r  t h e  B r i g h t  g ro u p ,  a l l  e r r o r s  f a l l i n g  w i t h i n  t h e  r a n g e  

o f  t h e  f i r s t  and s i x t h  t r i a l s .  The Normal Group r e f l e c t e d  

t h e  l o n g e s t  e r r o r  c u r v e ,  w i th  e r r o r s  f a l l i n g  i n  t h e  r a n g e  o f  

t h e  f i r s t  t o  t h e  t w e l f t h  t r i a l .  The e r r o r  c u rv e  f o r  t h e  Re­

t a r d e d  Group d e c l i n e d  g r a d u a l l y  f rom  t r i a l  one t o  s i x  w i t h  

s t r a i g h t e n  l i n e  c u rv e  e x t e n d i n g  t o  t h e  t e n t h  t r i a l .
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TABLE I

RESULTS DE COMPARISON OP ASSOCIATIVE LEARNING 
RATES OP BRIGHT, NORMAL AND RETARDED CHILDREN

T o t a l  Number o f  T r i a l s  on L e a r n i n g  Task

and
T o t a l  Number o f  E r r o r s  on L e a r n i n g  Task

Groups T r i a l s  E r r o r s

I  B r i g h t s  180 323
( 12 0 -156  IQ)

N-30

I I  Normals I 85 299
(90-11 0  IQ)

N-30

I I I  R e ta r d e d  I 88  295
(5 2 -7 5  IQ)

N-30
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TABLE I I

THE COMPLETION OP THE LEARNING TASK TO NUMBER OP TRIALS

Number
o f

T r i a l s '

B r i g h t s  
(120-156  IQ) 

N-30

Normals 
(9 0 -1 1 0  IQ) 

N-30

R e ta r d e d  
( 5 2 -7 5  IQ)

N-30

1
2 1
3 3 2
4 5 6 5
5 9 7 3
6 5 3 6
7 4 4 5
8 3 3 3
9 2 3

10 1
11 1 I 1
12 1 1
13
14 I
15
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TABLE I I I

ERRORS IN REACHING THE CRITERION FOR 
COMPLETION OF THE LEARNING TASK

T r i a l

E r r o r  Number

B r i g h t s  
(1 2 0 -1 5 6  IQ)

N-30

Normals 
(90-110  IQ) 

N-30

R e ta r d e d  
( 5 2 - 7 5  IQ) 

N-30

1 122 106 95
2 99 61 75
3 51 44 47
4 27 35  ̂ 33
5 13 15 , 20
6 9 13 10
7 2 6 7
8 6 4
9 2 2

10 4 1
11 3 1
12 1
13 ■ 1
14
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The c o m p o s i t e  l e a r n i n g  c u rv e  f o r  t h e  t h r e e  g roups  

shown i n  T ah le  IV shows a  more e r r a t i c  c u r v e  i n  t h e  Normal 

group and t h e  R e ta r d e d  group t h a n  t h a t  o f  t h e  B r i g h t  g ro u p .  

The i n c i d e n c e  o f  more t r i a l s  t o  c o m p l e t i o n  on th e  c o m po s i te  

l e a r n i n g  c u rv e  t h a n  on t h e  c o m p os i te  e r r o r  c u rv e  i s  due t o  

th e  f a c t  t h a t  i n  r e c o r d i n g  r e s p o n s e s  t o  t h e  l e a r n i n g  t a s k  

i n  t h e  a d m i n i s t r a t i o n  o f  t h e  t e s t  i n s t r u m e n t ,  n o n - r e s p o n s e s  

as  w e l l  a s  e r r o r s  were r e c o r d e d  by t h e  e x a m in e r .  I n  o t h e r  

words ,  n o n - r e s p o n s e s  t o  t h e  s t i m u l i  o c c u r r e d  a f t e r  t h e  c e s s a ­

t i o n  o f  e r r o r s .

The s t a t i s t i c a l  t e c h n i q u e  c h o se n  f o r  t r e a t m e n t  o f

t h e  d a t a  was a  n o n p a r a m e t r i c  s t a t i s t i c ,  t h e  Kolmorogorov-
3 5Smirnov Two-Sample T e s t . "  U s ing  t h e  K o lm orogorov-S m irnov  

Two-Sample T e s t  a c o m p a r is o n  o f  t h e  r e s u l t s  i n  number o f  

t r i a l s  r e q u i r e d  t o  r e a c h  the  c r i t e r i o n  o f  l e a r n i n g  on t h e  

p a i r e d - a s s o c i a t e s  l e a r n i n g  t a s k  o f  t h e  B r i g h t  Group and t h e  

R e ta r d e d  Group i s  shown i n  T able  IV. For  a n a l y s i s  t h e s e  

d a t a  were c a s t  i n t o  two c u m u la t iv e  f r e q u e n c y  d i s t r i b u t i o n s .

To a p p l y  t h e  K olm orogorov-Sm irnov  Two-Sample T e s t ,  

we make a  c u m u l a t i v e  f r e q u e n c y  d i s t r i b u t i o n  f o r  eac h  sample  

of  o b s e r v a t i o n s ,  u s i n g  t h e  same i n t e r v a l s  f o r  b o th  d i s t r i b u ­

t i o n s .  For  e a c h  i n t e r v a l ,  t h e n ,  we s u b t r a c t  one s t e p  f u n c ­

t i o n  f rom  th e  o t h e r .  The t e s t  f o c u s e s  on t h e  l a r g e s t  o f  

t h e s e  o b s e r v e d  d e v i a t i o n s .

^ ^ S id n e y  S i e g e l ,  N o n p a ra m e t r i c  S t a t i s t i c s  f o r  t h e  
B e h a v i o r a l  S c i e n c e s ,  (New York: McGraw H i l l  Book C o . ,  1 9 5 6 ) ,
p .  1 27 -136 .
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The s a m p l in g  d i s t r i b u t i o n  o f  D i s  known (Sm irn o v ,

1 9 4 8 ; Mossey, 1951) and t h e  p r o b a b i l i t i e s  a s s o c i a t e d  w i t h

t h e  o c c u r r e n c e  o f  v a l u e s  as  l a r g e  as  an  o b se rv e d  D u n d e r  t h e

n u l l  h y p o t h e s i s  have b e e n  t a b l e d .

l e t  S^p(x)  = t h e  o b s e r v e d  c u m u l a t i v e  s t e p  f u n c t i o n  of  
one o f  t h e  s a m p le s ,  t h a t  i s ,  S n l ( x )  = K/n ,  where  K = 
th e  number o f  s c o r e s  e q u a l  t o  o r  l e s s  t h a n  X, and l e t  
Sn2(x)  = t h e  o b s e r v e d  c u m u l a t i v e  s t e p  f u n c t i o n  o f  t h e  
o t h e r  sam p le ,  t h a t  i s ,  S%2(%) = X /n 2 . Now t h e  Kolmo- 
g o ro v -S m irn o v  Two-Sample T e s t  f o c u s e s  on . . .  1 = m a x i ­
mum S n l ( x )  -  Sn2(x)  f o r  a  two t a i l e d  t e s t . l °

R e f e r e n c e  t o  E o lm o g o r o v - S m i r n o v 's  Table  1 r e v e a l s  t h a t  when 

N = 3 0 , a  v a lu e  o f  Kp) ca.n e q u a l  11 t o  be s i g n i f i c a n t  a t  t h e  

f i v e  p e r  c e n t  l e v e l  o f  c o n f i d e n c e .  Observe ,  i n  T able  VI 

t h a t  t h e  l a r g e s t  d i s c r e p a n c y  b e tw ee n  th e  two s e r i e s  i s  ^ .

Kj) = 4, t h e  n u m e r a to r  o f  t h i s  l a r g e s t  d i s c r e p a n c y .  T h is  

f i n d i n g  r e v e a l s  t h a t  t h e r e  i s  no s t a t i s t i c a l  d i f f e r e n c e  i n  

t h e  number o f  t r i a l s  r e q u i r e d  f o r  t h e  B r i g h t  Group and th e  

number o f  t r i a l s  r e q u i r e d  f o r  t h e  R e ta rd e d  Group i n  r e a c h i n g  

t h e  l e a r n i n g  c r i t e r i o n  f o r  t h e  t a s k .  N u l l  h y p o t h e s i s  one ,  

which s t a t e s  t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  num­

b e r  o f  t r i a l s  r e q u i r e d  t o  m ee t  t h e  c r i t e r i o n  o f  l e a r n i n g  i n  

a p a i r e d - a s s o c i a t i v e  l e a r n i n g  t a s k  o f  b r i g h t  c h i l d r e n  whose 

IQ f a l l s  w i t h i n  t h e  r a n g e  o f  120 t o  156 and t h a t  o f  a  g roup  

o f  r e t a r d e d  c h i l d r e n  whose IQ f a l l s  w i t h i n  t h e  r a n g e  o f  52 

t o  75 i s  a c c e p t e d .

T ab le  V II  shows t h e  c o m p a r i s o n  o f  t h e  Normal g roup  

w i t h  t h e  R e ta r d e d  g roup  on number o f  t r i a l s  r e q u i r e d  t o  r e a c h

l ^ I b i d . , p .  1 28 .
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The s a m p l i n g  d i s t r i b u t i o n  o f  D i s  known (Sm irnov ,

1 9 4 8 ; Mossey,  1951)  and th e  p r o b a b i l i t i e s  a s s o c i a t e d  w i th

t h e  o c c u r r e n c e  o f  v a l u e s  as  l a r g e  as  a n  o b s e r v e d  D u n d e r  t h e

n u l l  h y p o t h e s i s  have  b e e n  t a b l e d .

L e t  S„p (x )  = t h e  o b s e r v e d  c u m u la t iv e  s t e p  f u n c t i o n  o f  
one of t h e  s a m p le s ,  t h a t  i s ,  S n i ( x )  = K /n ,  where K = 
t h e  number o f  s c o r e s  e q u a l  t o  o r  l e s s  t h a n  X, and L e t  
Sn2(x)  = t h e  o b s e r v e d  c u m u la t iv e  s t e p  f u n c t i o n  o f  t h e  
o t h e r  s a m p le ,  t h a t  i s ,  S%2 (x)  = K /n 2 . Now t h e  Kolmo- 
g o ro v -S m irn o v  Two-Sample T e s t  f o c u s e s  on . . .  D = m axi­
mum S n i ( x )  -  Sn2(x)  f o r  a two t a i l e d  t e s t . l °

R e f e r e n c e  t o  K o lm og o ro v -S m irn o v 's  Table  ,L r e v e a l s  t h a t  when 

N = 3 0 , a v a l u e  o f  Kj  ̂ can  e q u a l  11 t o  be s i g n i f i c a n t  a t  t h e  

f i v e  p e r  c e n t  l e v e l  o f  c o n f i d e n c e .  O b serve ,  i n  T ab le  VI 

t h a t  t h e  l a r g e s t  d i s c r e p a n c y  be tw een  th e  two s e r i e s  i s  

Kjj = 4, t h e  n u m e r a to r  o f  t h i s  l a r g e s t  d i s c r e p a n c y .  This  

f i n d i n g  r e v e a l s  t h a t  t h e r e  i s  no s t a t i s t i c a l  d i f f e r e n c e  i n  

t h e  number o f  t r i a l s  r e q u i r e d  f o r  the. B r i g h t  Group and th e  

number o f  t r i a l s  r e q u i r e d  f o r  t h e  R e ta r d e d  Group i n  r e a c h i n g  

t h e  l e a r n i n g  c r i t e r i o n  f o r  t h e  t a s k .  N u l l  h y p o t h e s i s  one,  

which s t a t e s  t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  num­

b e r  o f  t r i a l s  r e q u i r e d  to  meet t h e  c r i t e r i o n  o f  l e a r n i n g  i n  

a  p a i r e d - a s s o c i a t i v e  l e a r n i n g  t a s k  o f  b r i g h t  c h i l d r e n  whose 

IQ f a l l s  w i t h i n  t h e  r a n g e  o f  120 t o  I 56 and t h a t  o f  a g roup 

o f  r e t a r d e d  c h i l d r e n  whose IQ f a l l s  w i t h i n  t h e  r a n g e  o f  52 

t o  75 i s  a c c e p t e d .

T ab le  V II  shows t h e  co m p a r iso n  o f  t h e  Normal g roup 

w i t h  t h e  R e t a r d e d  g ro up  on number o f  t r i a l s  r e q u i r e d  t o  r ea ch

16 I b i d . , p .  128 .
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TABLE VI

COMPARISON OF BRIGHT GROUP WITH RSTARDED GROUP ON 
NUMBER OF TRIALS REQUIRED TO REACH CRITERION 

OF LEARNING USED IN THIS STUDY

P e r  Cent  
o f

T o t a l  T r i a l s B r i g h t s

S3o^(x)

R e ta r d e d

8 -16 1 /30 1 /3 0

1 7 -2 5 3/30 3 /30

26-34 6 /3 0 8 /30 2 /30

35-43 1 5 /3 0 1 1 /30 4 /30

4 4 -5 2 2 0 /3 0 1 7 /3 0 3 /3 0

53-61 2 4 /30 22/30 2 /30

62-70 2 7 /30 25/30 2 /30

7 1-79 2 9 /30 28 /30 1 /3 0

8 0-88 2 9 /3 0 28 /30 1 /3 0

89-97 3 0 /30 29 /30 1 /3 0

9 7-99 30 /30 30/30 0 /3 0
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TABLE VII

COMPARISON OP NORMAL GROUP WITH RETARDED GROUP ON 
NUMBER OF TRIALS REQUIRED TO REACH CRITERION 

OF LEARNING USED IN THIS STUDY

P e r  Cent 
o f

T o t a l  T r i a l s

S3o^(x)

B r i g h t s

S 302(x )

R e t a r d e d

SR^(x)-S% ^(x)

7-13 1 / 3 0 1 /3 0

14-20 3 /3 0 3 /3 0 0 /3 0

21-27 9 /3 0 8 /3 0 1 /3 0

28-34 16 /30 1 1 /3 0 5 /30

35-41 1 9 /3 0 1 7 /3 0 2 /3 0

42-48 23/30 2 2 /3 0 1 /3 0

49-55 26 /30 2 5 /3 0 1 /3 0

56-62 26 /30 2 8 /3 0 2 /30

63-69 27 /30 2 8 /3 0 1 / 3 0

70-76 28 /30 2 9 /3 0 1 /3 0

77-83 29/30 3 0 /3 0 1 /3 0

84-90 29/30 3 0 /3 0 1 /3 0

91-97 30/30 3 0 /3 0 0 / 3 0
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t h e  l e a r n i n g  c r i t e r i o n .  A g a in  t h e  K olm orogorov-Sm irnov  Two- 

Sample T e s t  was u s e d .  The g ro u p s  were c a s t  i n t o  c u m u l a t i v e  

f r e q u e n c y  d i s t r i b u t i o n s .  O bserve  t h a t  the  l a r g e s t  d i s c r e p ­

ancy  be tw een  t h e  two s e r i e s  i s  Kg = 5; t h e  n u m e r a to r

o f  t h i s  l a r g e s t  d i s c r e p a n c y .  R e f e r e n c e  to  T ab le  L r e v e a l s  

t h a t  when N = 30, a v a l u e  o f  Kj  ̂ can e q u a l  11 t o  be s i g n i f i ­

c a n t  a t  th e  f i v e  p e r  c e n t  l e v e l .  A v a l u e  o f  Kg = 5 i s  n o t  

s i g n i f i c a n t  a t  t h e  cho sen  l e v e l  o f  c o n f i d e n c e ,  t h e r e f o r e  th e  

N u l l  h y p o t h e s i s  number Two i s  a c c e p t e d .

T ab le  V I I I  shows a c o m p a r iso n  o f  th e  B r i g h t  Group 

w i t h  t h e  Normal Group on  number o f  t r i a l s  r e q u i r e d  t o  r e a c h  

t h e  l e a r n i n g  c r i t e r i o n  u s e d  i n  t h i s  s t u d y .  The d a t a  on t h e s e  

two g ro u p s  were c a s t  i n t o  c u m u l a t i v e  f r e q u e n c y  d i s t r i b u t i o n s  

and t h e  Kolm ogorov-Sm irnov  Two-Sample t e s t  was a p p l i e d .

Observe  t h a t  t h e  l a r g e s t  d i s c r e p a n c y  b e tw e e n  t h e  two 

s e r i e s  i s  ^ . Kg = 3, t h e  n u m e r a to r  o f  the l a r g e s t  d i f f e r ­

e n c e .  R e f e r e n c e  t o  T ab le  L, t a b l e  o f  c r i t i c a l  v a l u e s  o f  Kg, 

r e v e a l s  t h a t  when N = 30, a  v a l u e  o f  Kg can e q u a l  11 t o  be 

s i g n i f i c a n t  a t  t h e  f i v e  p e r  c e n t  l e v e l  of  c o n f i d e n c e .  A 

v a l u e  o f  Kg = 3 i s  n o t  s i g n i f i c a n t  a t  t h e  c h o sen  l e v e l  o f  

c o n f i d e n c e ,  f i v e  p e r  c e n t ,  t h e r e f o r e  t h e  Nul l  h y p o t h e s i s  

number t h r e e ,  which s t a t e s  t h a t  t h e r e  i s  no s i g n i f i c a n t  d i f ­

f e r e n c e  i n  t h e  l e a r n i n g  r a t e  on a p a i r e d - a s s o c i a t i v e  l e a r n ­

i n g  t a s k ,  of  b r i g h t s  and  n o rm a ls  i s  a c c e p t e d .

T ab le  IX shows a  c o m p a r i s o n  o f  the  B r i g h t  Group and 

t h e  Normal Group on number o f  e r r o r s  made i n  r e a c h i n g  t h e
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TABLE. V III

COMPARISON OP BRIGHT GROUP WITH NORMAL GROUP ON 
NUMBER OP TRIALS REQUIRED TO REACH CRITERION 

OP LEARNING USED IN THIS STUDY

P e r  c e n t  
o f

T o t a l  T r i a l s B r i g h t s

S3o^(x)

Normals

SR^(x)-8Q.^^x)

14-20 3 /30 3 /30

21-27 6 /30 9 /3 0 3 /3 0  :

28-34 1 5 /3 0 16 /30 1 /3 0

35-41 20 /30 19 /3 0 1 /3 0

42-48 24 /30 23/30 1 /3 0

49-55 27 /3 0 26/30 1 /3 0

56-62 29 /30 26/30 3 /3 0

63-39 29 /3 0 27/30 2 /30

70-76 30 /3 0 28/30 2 /30

77-83 30 /3 0 29/30 1 /3 0

84-90  . 30 /30 29 /30 1 /3 0

91-97 30 /3 0 30/30 0 /3 0
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TABLE IX

COMPARISON OP BRIGHT GROUP WITH NORMAL GROUP ON 
NUMBER OP ERRORS MADE IN REACHING CRITERION 

ON THE LEARNING TASK SET POR THIS STUDY

I n t e r v a l  
P e r  Cent  

of 
E r r o r s

S]\T ( X )
I ' l

B r i g h t s Normals

Sw ( x ) -S vt ( x ) 
1 2

5-11 1 /3 0 4/30 3 /30

• 1 2 -1 8 ' 6 /30 10 /3 0  - 4 /30

19-2 5 1 2 /3 0 18 /30 6 /30

26-32 1 9 /3 0 21/30 2 /30

33-39 2 3 /3 0 23 /30 0 /3 0

40-46 2 8 /30 26/30 2 /30

47-53 28 /3 0 28/30 0 /3 0

54-60 28 /30 28/30 0 /30

61-67 29 /3 0 28/30 1 /3 0

68-72 29 /30 28/30 1 /3 0

73-79 2 9 /3 0 28/30 1 /3 0

80-86 3 0 /3 0 29/30 1 /3 0

87-93 3 0 /3 0 29/30 0 /3 0

94-100 30 /3 0 30 /30 0 /3 0
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l e a r n i n g  c r i t e r i o n .  The d a t a  on t h e s e  two g ro u p s  were c a s t  

i n t o  c u m u l a t i v e  f r e q u e n c y  d i s t r i b u t i o n s  and t h e  Kolmogorov-  

Smirnov Two-Sample T e s t  was a p p l i e d .  O bserve  t h a t  t h e  l a r g ­

e s t  d i s c r e p a n c y  b e tw ee n  t h e  two s e r i e s  i s  K̂ j = 6, t h e

n u m e r a to r  o f  t h i s  l a r g e s t  d i f f e r e n c e .  R e f e r e n c e  t o  T ab le  L, 

t a b l e  o f  c r i t i c a l  v a l u e s  o f  Kj), r e v e a l s  t h a t  when N = 30,  a 

v a l u e  o f  Kj) c a n  e q u a l  11 t o  be s i g n i f i c a n t  a t  t h e  c h o s e n  

l e v e l  o f  c o n f i d e n c e ,  f i v e  p e r  c e n t .  The N u l l  h y p o t h e s i s  

number f o u r ,  w h ich  s t a t e s  t h a t  t h e r e  i s  no s i g n i f i c a n t  d i f ­

f e r e n c e  i n  t h e  number o f  e r r o r s  t o  r e a c h  c r i t e r i o n  on a 

p a i r e d - a s s o c i a t e s  l e a r n i n g  t a s k  b e tw e e n  b r i g h t  c h i l d r e n  and 

norm al  c h i l d r e n  i s  a c c e p t e d .

Tab le  X shows a c o m p a r i s o n . o f  th e  B r i g h t  Group and 

R e ta r d e d  Group on number o f  e r r o r s  t o  r e a c h  th e  l e a r n i n g  

c r i t e r i a  s e t  f o r  t h i s  s t u d y .  The d a t a  on t h e s e  two g ro u p s  

were c a s t  i n t o  c u m u la t iv e  f r e q u e n c y  d i s t r i b u t i o n s  and t h e  

Kolm ogorov-Sm irnov  Two-Sample T e s t  was a p p l i e d .  Observe  

t h a t  th e  l a r g e s t  d i s c r e p a n c y  be tw ee n  t h e  two s e r i e s  i s  ^ .

K-p = 4, t h e  n u m e r a to r  o f  t h i s  l a r g e s t  d i f f e r e n c e .  R e f e r e n c e  

t o  Table  L, t a b l e  o f  c r i t i c a l  v a l u e s  o f  Kj ,̂ r e v e a l s  t h a t  

when N = 30, a  v a l u e  o f  Kj  ̂ can  e q u a l  11 t o  be s i g n i f i c a n t  

a t  th e  c h o sen  l e v e l  o f  c o n f i d e n c e ,  f i v e  p e r  c e n t .  The N u l l  

h y p o t h e s i s  number f i v e ,  which s t a t e s  t h a t  t h e r e  i s  no s i g ­

n i f i c a n t  d i f f e r e n c e  i n  t h e  number o f  e r r o r s  t o  r e a c h  t h e  

l e a r n i n g  c r i t e r i o n " o n  a p a i r e d - a s s o c i a t e s  l e a r n i n g  t a s k ,  b e ­

tw een  B r i g h t  c h i l d r e n  and R e ta r d e d  c h i l d r e n  i s  a c c e p t e d .
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TABLE X

COMPARISON OF BRIGHT GROUP AND RETARDED GROUP ON 
NUMBER OF ERRORS MADE IN REACHING CRITERION 

OF LEARNING SET FOR THIS STUDY

I n t e r v a l  
P e r  c e n t  

o f
E r r o r s

Sfj ( X ;
1

B r i g h t s

SQ^(x)

R e ta r d e d

( x ) - S n  (x:
1 ^2

5-12 1 /3 0 5 /30 . 4 /3 0  -

13-20 6 /30 9 /3 0 3 /3 0

21-28 1 2 /3 0 1 5 /3 0 3 /3 0

29-36 1 9 /3 0 2 0 /3 0 1 /3 0

37-44 2 3 /30 2 4 /3 0 1 /3 0

45-52 2 8 /30 2 5 /30 3 /30

53-60 2 8 /3 0 2 7 /3 0 1 /3 0

61—68 2 8 /30 2 9 /30 1 /3 0

69-76 2 9 /30 2 9 /30 0 / 3 0

77-84 2 9 /30 2 9 /3 0 0 / 3 0

85-92 29 /30 3 0 /3 0 1 / 3 0

93-100 3 0 /3 0 3 0 /3 0 0 / 3 0
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T a b le  XI shows a c o m p a r i s o n  o f  t h e  Normal Group w i th  

t h e  R e ta r d e d  Group on t h e  number o f  e r r o r s  made i n  r e a c h i n g  

t h e  c r i t e r i o n  o f  l e a r n i n g  on th e  p a i r e d - a s s o c i a t e s  l e a r n i n g  

t a s k  u s e d  i n  t h i s  s t u d y .  The d a t a  on t h e s e  two g ro u p s  were 

c a s t  i n t o  c u m u l a t i v e  f r e q u e n c y  d i s t r i b u t i o n s  and t h e  Kolmo­

g o r o v -S m irn o v  Two-Sample T e s t  was a p p l i e d .  Observe  t h a t  t h e  

l a r g e s t  d i s c r e p a n c y  be tw een  t h e  two s e r i e s  i s  ^ . K^ = 3, 

t h e  n u m e r a to r  o f  t h i s  l a r g e s t  d i f f e r e n c e .  R e fe re n c e  t o  

T ab le  L, t a b l e  of  c r i t i c a l  v a l u e s ,  o f  K^, r e v e a l s  t h a t  when 

N = 30, a v a l u e  o f  can  e q u a l  11 t o  be s i g n i f i c a n t  a t  t h e  

f i v e  p e r  c e n t  l e v e l  o f  c o n f i d e n c e .  The N u l l ' h y p o t h e s i s  num­

b e r  s i x ,  s t a t i n g  t h a t  t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  i n  

t h e  number o f  e r r o r s  t o  r e a c h  th e  l e a r n i n g  c r i t e r i o n  on a 

p a i r e d - a s s o c i a t e s  l e a r n i n g  t a s k ,  b e tw e e n  the  Normal Group 

and t h e  R e ta r d e d  Group, is '  s u s t a i n e d .

I n  t h e  u s e  o f  K olm ogorov-Sm irnov  t e s t ,  f o r  which th e  

s i z e  and number o f  th e  i n t e r v a l s  i s  a r b i t r a r y ,  t h e  w r i t e r  

u s e d  as  many i n t e r v a l s  as were f e a s i b l e  i n  o r d e r  t o  c o n s e r v e  

i n f o r m a t i o n .  I t  i s  known t h a t  when t o o  few i n t e r v a l s  a r e  

u s e d ,  i n f o r m a t i o n  may be w a s t e d . '  The maximum v e r t i c a l  d e v i ­

a t i o n  D o f  t h e  two c u m u la t iv e  s t e p  f u n c t i o n s  may be ob­

s c u r e d  by c a s t i n g  t h e  d a t a  i n t o  t o o  few i n t e r v a l s .
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TABLE XI

COMPARISON OP N0RÎ14L GROUP AND RETARDED GROUP ON 
NUMBER OP ERRORS MADE IN REACHING CRITERION 

OP LEARNING SET POR THIS STUDY

I n t e r v a l  
P e r  Cent 

o f
E r r o r s

Sw ( X )
1

Normals

Sw (x)
2

R e ta rd e d

S-ta ( ^  ) ( X 
^2

5-11 4 /3 0 5/30 1 /30

12-18 1 0 /3 0 9 /30 1 /30

19-25 1 8 /3 0 15 /3 0 3/30

26-32 2 1 /3 0 20 /30 1 /30

33-39 2 3 /3 0 24 /30 1 /3 0

40-46 2 6 /3 0 2 5 /30 1 /3 0

47-53 2 8 /3 0 27 /30 1 /3 0

54-60 2 8 /3 0 29 /30 1 /30

61-67 2 8 /3 0 2 9 /30 1 /30

68-72 2 8 /3 0 2 9 /30  , 1 /3 0

73-79 2 8 /3 0 3 0 /30 2 /30

80-86 2 9 /3 0 30/30 1 /30

87-93 2 9 /3 0 3 0 /30 1 /30

94-100 3 0 /3 0 3 0 /30 0 /3 0



CHAPTER I I I  

SUl'ffi'IARY AND CONCLUSIONS

The c o n c e p t  o f  l e a r n i n g  i n c l u d e s  i n  i t s  scope  e v e r y  

change i n  b e h a v i o r  which o c c u r s  as  a r e s u l t  o f  e x p e r i e n c e  

o r  p r a c t i c e .  L e a r n i n g  a p p l i e s  w heneve r  t h e r e  i s  a  change 

i n  b e h a v i o r .  E d u c a t o r s  a r e  p r i m a r i l y  c o n c e rn e d  w i th  p r o ­

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

i n  d e s i r a b l e  changes  i n  b e h a v i o r .  E d u c a t o r s  vmo a r e  i n ­

v o l v e d  i n  t h e  e d u c a t i o n  of  t h e  r e t a r d e d  c h i l d  have  been  a t  

a  l o s s  to  f i n d  v a l i d  c o n c e p ts  of  l e a r n i n g  a s  i t  o c c u r s  i n  

t h e  r e t a r d e d  c h i l d .  Very l i t t l e  i s  known a b o u t  how l e a r n i n g  

t a k e s  p l a c e  i n  t h e  norm al  c h i l d .  P a r  l e s s  i s  known a b o u t  

how l e a r n i n g  t a k e s  p l a c e  i n  t h e  r e t a r d e d  c h i l d .  The l i t e r ­

a t u r e  on l e a r n i n g  i n  r e t a r d e d  c h i l d r e n ,  s c a n t  a s  i t  i s ,  was 

r e v i e w e d  i n  C h a p t e r  One. M cPherson i n  two s e p a r a t e  r e ­

v i e w s ,  r e v i e w e d  t h e  e x p e r i m e n t a l  s t u d i e s  o f  l e a r n i n g  i n  r e ­

t a r d e d  i n d i v i d u a l s  from t h e  p e r i o d  1907 t o  19 57. She r e ­

p o r t s  a  s e r i o u s  l a c k  of  i n f o r m a t i o n  c o n c e r n i n g  l e a r n i n g  i n  

m e n t a l l y  r e t a r d e d  i n d i v i d u a l s ,  b u t  no e v id e n c e  t o  r e v e a l  

t h a t  t h e y  a r e  c o n s i s t e n t l y  i n f e r i o r  t o  no rm al  i n d i v i d u a l s  

i n  t h e i r  l e a r n i n g  a b i l i t y .

36 ■
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Eisman fo un d  no s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  numher o f  

t r i a l s  r e q u i r e d  t o  l e a r n  a  p a i r e d - a s s o c i a t e  l e a r n i n g  t a s k  

i n  i n t e l l e c t i v e l y  s u p e r i o r ,  i n t e l l e c t i v e l y  a v e r a g e ,  and 

r e t a r d e d  g r o u p .  B e rk so n  and C a n to r  fo u n d  s i g n i f i c a n t  d i f ­

f e r e n c e s  i n  t h e  number o f  t r i a l s  r e q u i r e d  and  i n  number o f  

e r r o r s  made on l e a r n i n g  some l i s t s  of p a i r e d  s t i m u l i ,  and 

no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  number o f  e r r o r s  made and 

i n  t h e  number o f  t r i a l s  r e q u i r e d  to  l e a r n  o t h e r  l i s t s .  Ring 

and Pa lerm o c o n d u c te d  a s t u d y  which s u p p o r t e d  t h e  h y p o t h e s i s  

t h a t  r e t a r d e d  i n d i v i d u a l s  p e r fo rm e d  l e s s  w e l l  on a p a i r e d -  

a s s o c i a t e s  l e a r n i n g  t a s k  t h a n  d id  a g roup  o f  norm al  i n d i ­

v i d u a l s  o f  t h e  same c h r o n o l o g i c a l  a g e . We o b s e r v e  t h a t  th e  

s t u d i e s  on m e n t a l l y  r e t a r d e d  c h i l d r e n  and no rm al  c h i l d r e n  

on a p a i r e d - a s s o c i a t e s  l e a r n i n g  t a s k  does  n o t  d e m o n s t r a t e  

t h a t  t h e  n o rm al  c h i l d r e n  a r e  c o n s i s t e n t l y  s u p e r i o r  i n  a b i l ­

i t y .  The a u t h o r  found  no s t u d i e s  compar ing  t h e  l e a r n i n g  

r a t e s  o f  b r i g h t  and r e t a r d e d  c h i l d r e n  o t h e r  t h a n  the, Eisman 

s t u d y .

The B r i g h t  Group u s e d  i n  t h i s  s t u d y  were t h i r t y  boys 

and g i r l s  whose a g e s  were n in e  and o n e - h a l f  t o  t e n  and one- 

h a l f  y e a r s .  They were g i v e n  t h e  I 96O ' R e v i s i o n  o f  t h e  S t a n ­

f o r d - B i n e t  S c a l e  and t h e i r  I Q ' s  were fo u n d  t o  r a n g e  from 

120 t o  1 5 6 . These c h i l d r e n  were a l l  b r i g h t ,  a c a d e m i c a l l y  

a c h i e v i n g  boys  and g i r l s .  T h e i r  a p p ro ach  t o  th e  t e s t  was 

one o f  e a g e r n e s s  and a n t i c i p a t i o n .  They a p p e a r e d  to  u se  

t h e i r  b e s t  e f f o r t s  i n  a c c o m p l i s h i n g  t h e  t a s k  i n  a s  few
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t r i a l s  as  p o s s i b l e .  There  was a m o d e ra te  amount o f  r i v a l r y  

among t h e  members o f  t h e  g roup  d u r i n g  t h e  few days  i n  which  

t h e  t e s t i n g  p r o c e d u r e  was o c c u r r i n g .

The Normal Group c o n s i s t e d  o f  t h i r t y  boys and g i r l s  

n i n e  and  o n e - h a l f  t o  t e n  and o n e - h a l f  y e a r s  who were en­

r o l l e d  i n  C o o l id g e  E le m e n ta r y  Schoo l  i n  Oklahoma C i t y .  They 

a p p ro a c h e d  t h e  t a s k  o f  l e a r n i n g  t h e  m a t e r i a l  w i t h  l e s s  e a g e r ­

n e s s  t h a n  t h e  b r i g h t  c h i l d r e n  b u t  w i th  marked d e t e r m i n a t i o n .  

Each s u b j e c t  a p p e a re d  to  p u t  f o r t h  h i s  b e s t  e f f o r t  t o  m a s t e r  

t h e  t a s k  b u t  l i t t l e  r i v a l r y  among th e  group was n o t e d .

The R e ta r d e d  Group c o n s i s t e d  o f  t h i r t y  boys and 

g i r l s  n in e  and o n e - h a l f  t o  t e n  and o n e - h a l f  y e a r s  of age who 

were i n  S p e c i a l  E d u c a t i o n  c l a s s e s .  For  t h e  most p a r t ,  t h e r e  

was l i t t l e  e a g e r n e s s  o r  a n t i c i p a t i o n  f o r  t h e  t a s k  as  t h e s e  

s u b j e c t s  were  b e i n g  t e s t e d .

F i n d i n g s

1. The f i n d i n g s  i n  t h i s  s t u d y  r e v e a l  no s i g n i f i c a n t  

d i f f e r e n c e  i n  t h e  r a t e  o f  l e a r n i n g  on a  p a i r e d - a s s o c i a t e s  

l e a r n i n g  t a s k  b e tw een  r e t a r d e d  c h i l d r e n  and norm al  o r  b r i g h t  

c h i l d r e n .

2. They r e v e a l  no s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  

number o f  e r r o r s  made by t h e  r e t a r d e d  c h i l d r e n  and t h e  num­

b e r  made by  norm al  o r  b r i g h t  c h i l d r e n ,  i n  r e a c h i n g  th e  

l e a r n i n g  c r i t e r i a  f o r  t h e  p a i r e d - a s s o c i a t e s  l e a r n i n g  t a s k  

employed i n  t h i s  s t u d y .
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D i s c u s s i o n

E d u c a t o r s  have  h a s e d  t h e i r  t e a c h i n g  p r o c e d u r e s  w i t h  

r e t a r d e d  c h i l d r e n  on l e a r n i n g  c o n c e p t s  h e l d  t o  he v a l i d  con­

c e r n i n g  no rm al  c h i l d r e n .  I t  h a s  l o n g  s i n c e  heen  assumed 

t h a t  r e t a r d e d  c h i l d r e n  l e a r n  a t  a  much s l o w e r  r a t e  t h a n  n o r ­

mal c h i l d r e n .  For  t h i s  r e a s o n  th e  p r a c t i c e  of  p r e s e n t i n g  

many r e p e t i t i o n s  o f  t h e  same m a t e r i a l  t o  a  r e t a r d e d  c h i l d  

h a s  h e en  employed,  s im p ly  on t h e  a s s u m p t io n  t h a t  t h e  r e p e t i ­

t i o n  o f  t h e  m a t e r i a l  would he o f  a s s i s t a n c e  i n  t h e  l e a r n i n g  

o f  i t .  E d u c a to r s  and t e a c h e r s  have  h e l d  t o  th e  p r a c t i c e  o f  

p r e s e n t i n g  f a r  l e s s  m a t e r i a l  t o  th e  r e t a r d e d  c h i l d  t h a n  to  

t h e  normal  c h i l d .  A g r e a t e r  amount o f  a t t e n t i o n  has  he en  

g i v e n  t o  t h e  amount o f  m a t e r i a l  p r e s e n t e d  and t o  t h e  r a t e  a t  

which i t  has  he en  p r e s e n t e d  t h a n  t o  any e x a m in a t io n  o f  t h e  ■ 

e x i s t i n g  c o n c e p t s  w i t h i n  t h e  c h i l d .  In  so  d o in g ,  i t  i s  

e n t i r e l y  p o s s i b l e  t h a t  t h e  l e a r n i n g  a b i l i t i e s  o f  t h e  r e t a r d ­

ed c h i l d  have h e en  g r o s s l y  u n d e r e s t i m a t e d .  I t  i s  n o t  t o o  

p r e s u m p t i o n s  t o  sa y  t h a t  t h e  l e a r n i n g  a b i l i t i e s  o f  t h e  r e ­

t a r d e d  c h i l d  have  h e e n  i n s u l t e d  many t im e s  by t h e  r e p e t i ­

t i o u s  p r e s e n t a t i o n  o f  m eager  m a t e r i a l  to  them. T h is  w r i t e r  

h a s  o b se rv e d  c h i l d r e n  t e n  t o  tw e lv e  y e a r s  o f  age s t r u g g l i n g  

t o  r e a d  p r e - p r i m e r  m a t e r i a l .  R ead ing  m a t e r i a l  had  h e en  p r e ­

s e n t e d  t o  them o v e r  a  p e r i o d  o f  t h r e e  o r  f o u r  y e a r s .  They 

were s t r u g g l i n g  w i th  i t .  They were a l s o  c o n t i n u i n g  t o  have  

f a i l u r e  e x p e r i e n c e s  w i th  i t .  These same c h i l d r e n  c o u ld  t e l l  

which f a c u l t y  member on a  s t a f f  of  e i g h t e e n  p e o p le  d rove
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which car  a t  th e  end o f  t h e  secon d  week o f  s c h o o l .  Some­

t h i n g  o t h e r  t h a n  a b i l i t y  t o  l e a r n  was i n v o l v e d  i n  t h e  r e a d ­

i n g  f a i l u r e s  b e i n g  s u f f e r e d  by th e  c h i l d r e n « o b s e r v e d  i n  

t h i s  p a r t i c u l a r  s i t u a t i o n .

C o n c lu s io n s

S ince  t h e s e  f i n d i n g s  r e v e a l  no s i g n i f i c a n t  d i f f e r ­

ences  i n  l e a r n i n g  r a t e s  and number o f  e r r o r s  t o  r each ,  th e  

l e a r n i n g  c r i t e r i o n ,  a more e x p l o r a t o r y  t y p e  o f  a p p r o a c h  t o  

t h e  v a lu e s  and p r o c e s s e s  g o v e r n i n g  t h e  l e a r n i n g  s i t u a t i o n  

s h o u ld  be o b s e r v e d  b.v p s y c h o l o g i s t s  and e d u c a t o r s .

F u r t h e r  i n v e s t i g a t i o n  i n t o  t h e  l e a r n i n g  p r o c e s s e s  

o f  r e t a r d e d  c h i l d r e n  i s  recommended.
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APPENDIX 

■ INDIVIDUAL EECORD SHEET

A c h i e v e r :
N o n - a c h i e v e r :

N a m e ________________________________________.

A g e ______________________ ;_____________________I . Q ._________________

P a i r s __________________________________________________________ T r i a l s

1 2 3 4 5 6 7 8 9 10 11 12
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RAW SCORES

BRIGHT GROUP

Age
9 - 1 / 2  -  1 0 - 1 /2  .. IQ A oh . ■

Non
Ach. T r i a l s E r r o r s

120 X 5 15
123 X 4 4
121 X 4 3
120 X 4 5
120 X. 4 8 ■.

121 X 4 9
137 X 5 12
129 X 5 8
126- X 5 9
145 ■ X 5 4
122 X ‘ 5 11
134 X 5 6
124 X 5 7
132 X 5 9
120 X 6 9
120 X . 6 16.
134 X 6 7
130 X 6 11
127 . X 6 10
120 X 7 16
121 X 7 25
156 X 8 34
138 X 9 16
125 X 11 3
130 X 8 8
133 X 8 16
124 X 7 12
136 X 4 2
121 X 9 14
125 X 7 14

180 323

Mean Number T r ia l s  = 6 .0
Mean Number E rrors  = 1 0 .7 6
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RAW SCORES

NORMAL GROUP

Age
9 - 1 / 2  -  1 0 - 1 / 2 . ; IQ A oil.

Non
Ach. T r i a l s E r r o r s

100 X 6 8
100 X 4 5
109 X 3 6
101 X 3 2

■ ■ 110 X 3 5
96 X 4 . 5
90 X 4 1̂

110 X 4 8
97 X 4  ̂ 0
94 . X 5 2

104 X 5 15
105 X 5 ■ 8
107 X 5 3
107 X 5 9

97 X 5 10
100 X 6 6

95 X 5 4
94 X 6 17
99 X 7 13

100 X 7 6
105 X 7 ■ 15
110 X 7 19
110 X 8 8
103 X 8 12
110 X 8 11
106 X 10 3
105 X 11 19
103 X 12 39
100 X 14 34
100 X 4 6

18.5.., , ...... . .  299

Mean N um ber'T ria ls  = 6 .1 6
Mean Number Errors = 9*96
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RAW SCORES

RETARDED GROUP

Age _  ̂ Non
IQ Ach. Ach. T r i a l s  ___  E r r o r s

63 X 2 1
75 X 3 4
72 X 3 2
74 X 4 2
66 X 4 11
69 X 4 •• 12
75 X 4 5
70 X 4 3
70 X 5 6
6 8 X 5 6'..
74 X 5 .6 ■
72 X 6 1 •
74 X 6 1 ■
75 X 6 16 '
70 X 6 2 0
74 X 6 10
70 X 6 10
75 X 7 14
70 X 7 8
71 X 7 10
74 X 7 9
71 X 7 23

. 72 X 8 12
' 75 X 8 14

75 X 8 7
70 X 9 7
72 X 9 3
52 X. 9 31
73 X 11 21
66 X 12 20

1 8 8 295

Mean Rumher T r ia l s  = 5 .26
Mean Number E rrors = 9 .83
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THE TEST INSTRUMENT
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