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Abstract

DISCRIMINATION AND REVERSAL LEARNING OF RETARDATES:

A TEST OF THE ZEAMAN AND HOUSE MODEL

by

Don F r e d e r i c k  Gone 11a  

A d v i s o r :  P r o f e s s o r  Solomon W e i n s t o c k

The Zeaman and  House (1 9 6 3 )  m ode l  f o r  d i s c r i m i n a t i o n  

and  r e v e r s a l  l e a r n i n g  by r e t a r d a t e s  p o s t u l a t e s  2 r e s p o n s e s  

t o  be l e a r n e d :  an " o b s e r v i n g  r e s p o n s e "  i n  w h ic h  t h e  S must 

a t t e n d  t o  t h e  r e l e v a n t  s t i m u l u s - d i m e n s i o n , a n d  an  " i n s t r u ­

m e n t a l  r e s p o n s e ” i n  w h ich  t h e  Ŝ  must  c h o o s e  t h e  c o r r e c t  cue 

w i t h i n  t h e  r e l e v a n t  d i m e n s i o n .  The i n i t i a l  p r o b a b i l i t y  o f  

a  c o r r e c t  o b s e r v i n g  r e s p o n s e  ( P c ) i s  s a i d  t o  c o n t r o l  t h e  

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

t i o n .  Once s o l u t i o n  commences ,  im p ro v em e n t  i s  r a p i d ,  b u t  

i s  t h o u g h t  t o  be a  c o n t i n u o u s  f u n c t i o n  w i t h  a  r a t e  t h a t  i s  

s i m i l a r  f o r  most S g r o u p s .  Computer  g e n e r a t e d  d a t a ,  b a s e d  

on t h e  e q u a t i o n s  o f  t h e  m o d e l ,  showed a  p l a t e a u  i n  t h e  r e ­

v e r s a l  f u n c t i o n ,  t h e  l e n g t h  o f  w h ic h  d e p e n d e d  on t h e  n um ber  

o f  s t i m u l u s - d i m e n s i o n s  ( n )  and  on t h e  PQ a t  t h e  o u t s e t  o f  

r e v e r s a l .  The o b j e c t i v e  o f  t h e  p r e s e n t  r e s e a r c h  was t o  

c h e c k  on t h e s e  p r e d i c t i o n s ,  w h i l e  i n c o r p o r a t i n g  s a f e g u a r d s  

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

iii



A m o d i f i e d  WGTA was u s e d  w i t h  Ss r a n g i n g  i n  MA f ro m  

t o  10 y r s .  and  w i t h  a  mean IQ o f  5 ^ .  A 2 x 2 f a c t o r i a l  

d e s i g n  was u s e d  w i t h  15 Ss i n  e a c h  g r o u p .  The t r e a t m e n t  

v a r i a b l e s  w ere  s t i m u l u s  d i m e n s i o n a l i t y  (2 v s .  H d i m e n s i o n s )  

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

8 o r  11 s u c c e s s i v e  c o r r e c t  r e s p o n s e s  was m e t ,  Ss u n d e r w e n t  

an a d d i t i o n a l  30 t r i a l s  f o r  t h e  d e t e c t i o n  o f  " p s e u d o -  

l e a m e r s . "  11 Ss were  d i s q u a l i f i e d  a s  p s e u d o - l e a r n e r s  

b e f o r e  t h e  s u f f i c i e n t  n um ber  o f  t r u e  l e a r n e r s  was o b t a i n e d .  

B o th  p s e u d o - l e a r n e r s  a n d  t r u e  l e a r n e r s  r e c e i v e d  r e v e r s a l  

t r a i n i n g .

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

on t h e  r e c i p r o c a l  o f  t r i a l s - t o - c r i t e r i o n  i n  a c q u i s i t i o n .  

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

fo rm an c e  when t h e  a n a l y s i s  i n c l u d e d  o n l y  t r u e  l e a r n e r s .  

F u r t h e r m o r e ,  no  p l a t e a u  was a p p a r e n t  i n  t h e  f o r w a r d  r e ­

v e r s a l  c u r v e .  H o w ev e r ,  i f  p s e u d o - l e a r n e r s  w e re  s u b s t i t u t e d  

f o r  t r u e  l e a r n e r s  o f  s i m i l a r  MA, b o t h  t r e a t m e n t  v a r i a b l e s  

h a d  a  s i g n i f i c a n t  e f f e c t  upon p l a t e a u  l e n g t h  i n  t h e  d i r e c ­

t i o n s  p r e d i c t e d  by t h e  Zeaman an d  House  m o d e l .

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

o f  s t a t i o n a r i t y . I t  was f o u n d  t h a t  t h e  p r o b a b i l i t y  o f  a 

c o r r e c t  r e s p o n s e  r e m a i n e d  r e l a t i v e l y  s t a t i o n a r y  a n d  n e a r  

c h a n c e  u n t i l  t h e  c r l t e r i a l  r u n  commenced. T h e r e  was  no
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e v i d e n c e  f ro m  b a c k w a r d  c u r v e  d a t a  o f  any g r a d u a l  r i s e  i n  

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

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

I t  was  s u g g e s t e d  t h a t  d a t a  p r e s e n t e d  by Zeaman and 

h i s  a s s o c i a t e s  c o n c e r n i n g  t h e  s h a p e  o f  t h e  a c q u i s i t i o n  and  

r e v e r s a l  f u n c t i o n s  w e re  a r t i f a c t u a l .  P r o b le m s  i n  t h e  use  

o f  b a c k w a r d  c u r v e s  a n d  i n  t h e  c h o i c e  o f  c r i t e r i a  were  a l s o  

d i s c u s s e d .
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I n t r o d u c t i o n

Zeaman and  House (196 3) h a v e  p r o p o s e d  a  m u l t i p l e - p r o ­

c e s s  m ode l  o f  d i s c r i m i n a t i o n  l e a r n i n g  w h ich  g e n e r a t e s  i n ­

t e r e s t i n g  t h e o r e t i c a l  p r e d i c t i o n s  and  w h ic h  h a s  p o t e n t i a l  

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

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

r e t a r d e d  c h i l d r e n  w i t h  o n l y  t h e  s u g g e s t i o n  t h a t  i t  m igh t  

have  g r e a t e r  g e n e r a l i t y .

S u b s e q u e n t l y ,  F i s h e r  and  Zeaman ( 1 9 7 3 )  m erged  t h e  

Zeaman and  House  a t t e n t i o n  t h e o r y  w i t h  t h e  r e t e n t i o n  t h e o r y  

o f  A t k i n s o n  and  S h i f f r i n  ( 1 9 6 9 ) .  A l t h o u g h  t h e  n e w e r  "A-R" 

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

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

t i a l l y  t h e  same a s  i n  Zeaman and  House  ( 1 9 6 3 )* W h i le  t h e  

p r e s e n t  r e s e a r c h  was c o n c e i v e d  w i t h i n  t h e  f r a m e w o rk  o f  t h e  

Zeaman and  House  m o d e l ,  i t  a l s o  p e r t a i n s  t o  t h e  b r o a d e r  

m o d e l .

The Model

V i s u a l  d i s c r i m i n a t i o n  l e a r n i n g  i s  a s s u m e d  t o  r e q u i r e  

t h e  l e a r n i n g  o f  tw o  d i s t i n c t  r e s p o n s e s ,  w i t h  t h e  p r o b a b i ­

l i t y  o f  e a c h  b e i n g  a l t e r e d  on e v e r y  r e i n f o r c e d  t r i a l .

F i r s t ,  t h e  s u b j e c t  (S )  must l e a r n  t o  a t t e n d  t o  t h e  r e l e v a n t  

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

make an " o b s e r v i n g  r e s p o n s e . "  Then t h e  S must make t h e
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c o r r e c t  c h o i c e  o f  c u e s  w i t h i n  t h e  d i m e n s i o n ,  s u c h  a s  r e d  

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

" i n s t r u m e n t a l  r e s p o n s e . "

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

t h a t  t h e  S i s  a t t e n d i n g  t o  t h e  v a r i o u s  s t i m u l u s - d i m e n s i o n s  

a n d  t o  t h e  c u e s  w i t h i n  t h o s e  d i m e n s i o n s .  I n  Zeaman a n d  

House  ( 1 9 6 3 ) t h e r e  a r e  tw o  r a t e  p a r a m e t e r s  w h ic h  c o r r e s p o n d  

t o  t h e  two t y p e s  o f  h a b i t  b e i n g  a c q u i r e d .  F i s h e r  an d  Zea­

man ( 1 9 7 3 ) a d d e d  tw o  more r a t e  p a r a m e t e r s  f o r  t h e  e x t i n c ­

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

o f  t h e  model w i l l  n o t  be  p r o v i d e d  h e r e .  However i t  w i l l  

be  n e c e s s a r y  t o  d e f i n e  some o f  t h e  c o n s t r u c t s  and  t h e i r  

r e l a t i o n s h i p s .  Le t

Pc = t h e  p r o b a b i l i t y  o f  an  o v e r t  c o r r e c t  r e s p o n s e ,

P t  = t h e  p r o b a b i l i t y  o f  S o b s e r v i n g  t h e  r e l e v a n t  

s t i m u l u s - d i m e n s i o n  on T r i a l  t ,

Pl t  = t h e  p r o b a b i l i t y  o f  t h e  c o r r e c t  i n s t r u m e n t a l

r e s p o n s e  on T r i a l  t ,  g i v e n  t h a t  S o b s e r v e d  t h e  

r e l e v a n t  d i m e n s i o n ,

&oa * t h e  a c q u i s i t i o n  r a t e  p a r a m e t e r  f o r  t h e  o b s e r v i n g  

r e s p o n s e ,

©oe * t h e  e x t i n c t i o n  r a t e  p a r a m e t e r  f o r  t h e  o b s e r v i n g  

r e s p o n s e ,

©ia  * t h e  a c q u i s i t i o n  r a t e  p a r a m e t e r  f o r  t h e  i n s t r u ­

m e n t a l  r e s p o n s e ,
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&i e  * t h e  e x t i n c t i o n  r a t e  p a r a m e t e r  f o r  t h e  i n s t r u ­

m e n t a l  r e s p o n s e .

The e q u a t i o n s  p e r t a i n i n g  t o  t h e  o b s e r v i n g  r e s p o n s e  a r e

Po ( t + l )  * P o t  + ^ o a ^ 1 "  Pot> 
i f  t h e  S c h o o s e s  t h e  p o s i t i v e  s t i m u l u s  w h i l e  o b s e r v i n g

t h e  r e l e v a n t  d i m e n s i o n ,  a n d

Po ( t  + l )  * Pc t  “  ^ o e ^ 1 "  Po t  > 

i f  t h e  S c h o o s e s  t h e  n e g a t i v e  s t i m u l u s  w h i l e  o b s e r v i n g

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

p r o b a b i l i t y  o f  an  o v e r t  c o r r e c t  r e s p o n s e  was

p0 -  V i . + 15(1 -  p°>-
However i n  t h e  s u b s e q u e n t  r e v i s i o n  by  F i s h e r  and  Zeaman 

t h i s  p r o b a b i l i t y  i s  e x p r e s s e d  a s  t h e  r a t i o  o f  p o s i t i v e  

c o v e r t  r e s p o n s e s  t o  t h e  t o t a l  n u m b e r  o f  c o v e r t  r e s p o n s e s .

Zeaman and  House ( 1 9 6 3 ) m a r s h a l  e v i d e n c e  t o  s u g g e s t  

t h a t  t h e  r a t e  p a r a m e t e r s  ( 9  v a l u e s )  h a v e  l i t t l e  o r  no  r e ­

l a t i o n s h i p  t c  m e n t a l  age  (MA). The f a c t  t h a t  Ss o f  d i f ­

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

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

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

t h a t  t h e  u l t i m a t e  r i s e  t o  c r i t e r i o n  seems t o  o c c u r  w i t h i n  

j u s t  t h e  l a s t  40 t r i a l s  a n d  shows a  s i m i l a r  s l o p e  f o r  a l l  

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

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

u l u s - d i m e n s i o n .  I n  o t h e r  w o r d s ,  r e t a r d e d  Ss  s u f f e r  f ro m



an a t t e n t i o n a l  d e f i c i e n c y ;  t h e y  h a v e  a  low p r o b a b i l i t y  o f  

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

b a b i l i t i e s  o f  o b s e r v i n g  one  o r  more o t h e r  d i m e n s i o n s .  I f  

t h i s  m ode l  i s  a c c u r a t e ,  i t  w ou ld  seem t o  h o l d  i m p o r t a n t  

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

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

B ackw ard  C u rv e s

Zeaman and  House a d v o c a t e  t h e  u se  o f  t h e  b a c k w a r d  

l e a r n i n g  c u r v e  ( H a y e s ,  1953) f o r  r e v e a l i n g  t h e  t r u e  p a t t e r n  

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

I n  t h e  c o n s t r u c t i o n  o f  su c h  c u r v e s ,  t h e  s e q u e n c e  o f  r e ­

s p o n s e s  o f  e a c h  i n d i v i d u a l  S i s  j u x t a p o s e d  so  t h a t  a l l  t h e  

Ss r e a c h  t h e  c r i t e r i o n  on t h e  same t r i a l ,  r a t h e r  t h a n  s t a r t  

on t h e  same t r i a l .  S u c c e s s i v e  p e r c e n t a g e s  f o r  t h e  g roup  

c u r v e  a r e  t h e n  c o m p u te d  w o r k i n g  b a c k w a r d  f rom  t h e  c r i t e r i o n ,  

r a t h e r  t h a n  f o r w a r d  f r o m  T r i a l  1. P o i n t s  on t h e  c u r v e  

t h a t  a r e  n e a r e s t  t h e  c r i t e r i o n  w i l l  be b a s e d  on most o r  a l l  

o f  t h e  S s ,  w h i l e  p o i n t s  f u r t h e r  r em oved  f ro m  t h e  c r i t e r i o n  

a r e  b a s e d  on f e w e r  S s , a s  t h e  d a t a  o f  t h e  more r a p i d  l e a r n ­

e r s  r u n  o u t .  The m ed ian  f o r  t r i a l s - t o - c r i t e r i o n  i s  u s e d  

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

A l t h o u g h  Hayes  r e f e r s  s p e c i f i c a l l y  t o  h a v i n g  t h e  Ss 

s t a r t  t h e i r  c r i t e r i & l  r u n s  on a  common t r i a l ,  i t  c an  be 

d e d u c e d  f ro m  h i s  f u r t h e r  comments  t h a t  t h e  Ss  s h o u l d  a c ­

t u a l l y  h a v e  t h e i r  l a s t  e r r o r  on a  common t r i a l .  T h i s



5

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

r e s u l t i n g  c u r v e .  I f  an S m a s t e r s  h i s  t a s k  l a t e  i n  a  s e r i e s  

o f  t r i a l s ,  he  may n o t  b e  a b l e  t o  meet t h e  c r i t e r i o n  i n  t h a t  

t e s t  s e s s i o n .  H is  c r i t e r i a l  r u n  w o u ld  t h e n  o c c u r  e a r l y  i n  

t h e  n e x t  s e s s i o n ,  o f t e n  s t a r t i n g  w i t h  t h e  f i r s t  t r i a l .  I n  

s u c h  c a s e s ,  t h e  s e v e r a l  t r i a l s  b e f o r e  t h e  c r i t e r i a l  ru n  

w o u ld  show a h i g h  l e v e l  o f  p e r f o r m a n c e .  I f  t h e  S s '  d a t a  

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

l a s t  e r r o r  o f  e a c h ,  t h e r e  w i l l  be  a  b i a s  t o w a r d  a  g r a d u a l l y  

r i s i n g  c u r v e ,  w h e t h e r  j u s t i f i e d  o r  n o t .  Even  when t h e  l a s t  

e r r o r  m e th o d  i s  u s e d ,  s u c h  a  b i a s  may be  o p e r a t i n g  b u t  t o  

a  l e s s e r  e x t e n t .  B ackw ard  c u r v e s  p r e s e n t e d  h e r e i n  h a v e ,  

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

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

b e f o r e  t h e  a c c e p t e d  c r i t e r i a l  r u n .

The f a c t  t h a t  t h e  l a s t  t r i a l  b e f o r e  t h e  c r i t e r i a l  r u n  

must n e c e s s a r i l y  be  an e r r o r  r e n d e r s  t h a t  t r i a l  u s e l e s s  f o r  

p l o t t i n g  t h e  c u r v e .  H ayes  s u g g e s t s  t h a t  n e i t h e r  t h e  l a s t  

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

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

t h e  f i n a l  p e r c e n t a g e s .  He t h e n  w o u ld  c o n n e c t  t h e  p r e - c r i -  

t e r i a l  a n d  p o s t - c r i t e r i a l  d a t a  p o i n t s ,  a  p r o c e d u r e  w hich  

i n  e s s e n c e  i n t e r p o l a t e s  t h e  p o i n t s  i n  b e t w e e n ,  a n d ,  more 

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

c o n t i n u o u s  f u n c t i o n .  R e c o g n i z i n g  t h a t  b a c k w a r d  c u r v e s  t e n d
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t o  r i s e  more s t e e p l y  t h a n  t h e  u s u a l ,  n e g a t i v e l y  a c c e l e r a ­

t e d  f o r w a r d  c u r v e ,  Hayes  s t a t e s  t h a t  t h e y  do n o t  p r e v e n t  

a  g r a d u a l  l e a r n i n g  f u n c t i o n  when i t  i s  j u s t i f i e d .  He f a i l s  

t o  m e n t i o n  t h a t  t h e  i n t e r p o l a t i o n  b e t w e e n  p r e - c r i t e r i a l  

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

f u n c t i o n .  W ith  one e x c e p t i o n ,  w h ich  w i l l  be  v e r y  a p p a r e n t ,  

t h e  b a c k w a r d  c u r v e s  p r e s e n t e d  h e r e i n  do n o t  u se  p o s t - c r i ­

t e r i a l  t r i a l s ,  b u t  t e r m i n a t e  w i t h  t h e  s e c o n d  t r i a l  b e f o r e  

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

I n  a  r a t h e r  c u r s o r y  d e s c r i p t i o n  o f  b a c k w a r d  c u r v e  

c o n s t r u c t i o n ,  Zeaman an d  House  ( 1 9 6 3 )  u se  an ex am p le  t h a t  

i s  g r e a t l y  a t  v a r i a n c e  w i t h  t h e  Hayes  ( 1 9 5 3 )  p r o c e d u r e .

They d i v i d e  t h e i r  Ss  i n t o  s u b g r o u p s  a c c o r d i n g  t o  t h e  n u m b e r  

o f  d a y s  n e e d e d  t o  meet  t h e  c r i t e r i o n .  Then a  f o r w a r d  

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

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

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

c u r v e  may h a v e  some u n i q u e  a d v a n t a g e s ,  i t  i s  c e r t a i n l y  n o t  

t h e  b a c k w a r d  c u r v e  d e s c r i b e d  by  H a y e s .  B e c a u s e  i t  i s  f u n ­

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

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

f o r w a r d  c u r v e .  I t  I s  a l s o  more g r a d u a l  t h a n  a  t r u e  b a c k ­

w ard  c u r v e .

W h e th e r  a l l  o f  t h e  s o - c a l l e d  b a c k w a r d  c u r v e s  o f  Zeaman 

an d  House  a r e  r e a l l y  c o m p o s i t e s  o f  f o r w a r d  c u r v e s  i s  n o t
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c l e a r .  I f  n o t ,  t h e r e  r e m a i n  t h e  q u e s t i o n s  o f  w h e t h e r  t h e y  

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

t h e y  l i n e d  up Ss a c c o r d i n g  t o  t h e i r  l a s t  e r r o r s  o r  t h e i r  

c r i t e r i a l  r u n s .  In  any e v e n t ,  t h e  c u r v e s  t h a t  t h e y  p r e s e n t  

a r e  a lw a y s  c o n t i n u o u s .  T h i s  i s  i n  a c c o r d  w i t h  t h e i r  model 

w h ic h  may be  c h a r a c t e r i z e d  a s  a t w o - s t a g e  g r o w th  m o d e l .

One may n o t e  t h a t  T r a b a s s o  (1 9 6 3 )  c o l l e c t e d  d a t a  t o  

com pare  a  s i n g l e - s t a g e  g ro w th  model  (B ourne  & R e s t l e ,  1959)  

w i t h  a t w o - s t a g e  a l l - o r - n o n e  model ( R e s t l e ,  1 9 6 2 ) .  He u s e d  

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

B ackw ard  l e a r n i n g  c u r v e s  were  c o n s t r u c t e d  f o r  b o t h  r e a l  and  

s t a t i s t i c a l  S s . The o b s e r v e d  d a t a  f i t  t h e  a l l - o r - n o n e  p r e ­

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

m a in e d  n e a r  t h e  c h a n c e  l e v e l  u n t i l  t h e  l a s t  e r r o r  was made. 

U n l i k e  T r a b a s s o ,  Zeaman a n d  House h a v e  g e n e r a l l y  e m p lo y e d  

s i m u l t a n e o u s  d i s c r i m i n a t i o n .  One o f  t h e  o b j e c t i v e s  o f  t h i s  

r e s e a r c h  was t o  e x am in e  t h e  s h a p e  o f  t h e  b a c k w a r d  l e a r n i n g  

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

The M i d - R e v e r s a l  P l a t e a u

One o f  t h e  more i n t e r e s t i n g  p r e d i c t i o n s  o f  t h e  Zeaman 

and  House t h e o r y  i s  t h a t  u n d e r  c e r t a i n  c o n d i t i o n s  one  may 

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

c u r v e .  T h a t  i s ,  i n  t h e  r e v e r s a l  f u n c t i o n  t h e r e  s o m e t im e s  

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

a t i o n  f o l l o w e d  by a n o t h e r  i n f l e c t i o n  b a c k  t o  n e g a t i v e
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a c c e l e r a t i o n .  Zeaman and  House  s u g g e s t  t h a t  t h e  a c t u a l  

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

v a l u e  f o r  t h e i r  t h e o r y ,  s i n c e  t h e y  know o f  no  o t h e r  q u a n ­

t i t a t i v e  t h e o r y  t h a t  p r e d i c t s  i t .

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

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

i n  t h e  e a r l y  t r i a l s  o f  r e v e r s a l .  T h i s  e x p l a n a t i o n  was a r ­

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

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

r e s p o n s e  ( P Q) a n d  o f  an o v e r t  c o r r e c t  c h o i c e  ( P c ) on s u c ­

c e s s i v e  t r i a l s .  W hereas  t h e  e x p e c t e d  PQ i s  h i g h  a t  t h e  

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

and  t h e n  g r a d u a l l y  r e g a i n s  i t s  f o r m e r  m a g n i t u d e .  The d ro p  

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

f u n c t i o n  f o r  P . These  o p e r a t o r  f u n c t i o n s  a r e  d e p i c t e d  i n  

F i g u r e  1. I t  s h o u l d  be  n o t e d  t h a t  s i n c e  t h e s e  a r e  mean 

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

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

v i d u a l s  .

Zeaman and House do p o i n t  o u t  t h a t  t h e  a v e r a g e  c u r v e  

o f  a  g ro u p  d o e s  n o t  n e c e s s a r i l y  h a v e  t h e  same form  as  t h o s e  

o f  t h e  i n d i v i d u a l  S s ; s e e  S idm an ( 1 9 5 2 )  and  E s t e s  ( i 9 6 0 ) .

I t  i s  f o r  t h i s  r e a s o n  t h a t  t h e y  f a v o r  t h e  u se  o f  b a c k w a rd  

r a t h e r  t h a n  f o r w a r d  c u r v e s  f o r  d e p i c t i n g  a c q u i s i t i o n  d a t a .
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F i g u r e  1. E x p e c t e d  o p e r a t o r  a p p r o x i m a t i o n s  o f  

t h e o r e t i c a l  r e v e r s a l  l e a r n i n g ,  where  Pc i s  t h e  e x p e c t e d  

mean p r o b a b i l i t y  o f  a  c o r r e c t  r e s p o n s e  an d  PQ i s  t h e  

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

s t i m u l u s - d i m e n s i o n .  ( A d a p t e d  f ro m  Zeaman & H o u s e ,  196 3,  

p .  1 81 . )
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N e v e r t h e l e s s ,  t h e i r  r e v e r s a l  d a t a  i s  p r e s e n t e d  i n  t h e  fo rm  

o f  f o r w a r d  c u r v e s .  P e r h a p s  t h i s  was done t o  m a i n t a i n  com­

p a r a b i l i t y  w i t h  t h e  e x p e c t e d  o p e r a t o r  f u n c t i o n s .  H o w ev e r ,  

i f  i t  i s  a t  a l l  p l a u s i b l e  t h a t  a c q u i s i t i o n  m ig h t  be an a l l -  

o r - n o n e  a f f a i r  ( T r a b a s s o ,  1963)*  t h e n  i t  w o u ld  seem  p l a u s i ­

b l e  t h a t  r e v e r s a l  m ig h t  a l s o  be  s o .  C o n s e q u e n t l y ,  a n o t h e r  

g o a l  o f  t h i s  r e s e a r c h  was t o  ex am in e  t h e  s h a p e  o f  t h e  r e ­

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

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

p o s e d  w i t h i n  t h e  t h e o r y  t o  d e p e n d  upon f o u r  v a r i a b l e s :  t h e  

n um ber  o f  s t i m u l u s - d i m e n s i o n s  p r e s e n t  ( n ) ,  t h e  p r o b a b i l i t y  

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

r e v e r s a l  ( P G)» an d  t h e  r a t e  p a r a m e t e r s  f o r  t h e  a c q u i s i t i o n  

o f  t h e  o b s e r v i n g  r e s p o n s e  (®o a ) a n d  t h e  i n s t r u m e n t a l  r e ­

s p o n s e  ( 9 .  ) .  Methods a r e  s u g g e s t e d  f o r  m a n i p u l a t i n g  P Q. 

The r a t e  p a r a m e t e r s ,  on t h e  o t h e r  h a n d ,  a r e  s a i d  t o  be 

s t r u c t u r a l  f e a t u r e s  o f  t h e  o r g a n i s m  " r e f l e c t i n g  f i x e d  c a ­

p a c i t i e s  p o s s i b l y  r e l a t a b l e  t o  f i x e d  co m p o n en t s  o f  i n t e l ­

l i g e n c e . "  ( F i s h e r  & Zeaman,  1 9 7 3 ,  p .  173)

B a s e d  on " s t a t i s t i c a l  c h i I d r e n "  w h ich  t h e y  g e n e r a t e d  

r a n d o m l y  i n  a c c o r d  w i t h  t h e  m o d e l ,  Zeaman a n d  House s u g g e s t  

t h a t  t h e  p l a t e a u  phenomenon may o n ly  o c c u r  f o r  a  l i m i t e d  

r a n g e  o f  p a r a m e t e r  c o m b i n a t i o n s .  F u r t h e r m o r e ,  i t  i s  s u p ­

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

m e t e r s ,  f o r  w h ich  n o  means o f  m a n i p u l a t i o n  i s  s u g g e s t e d .
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The t h e o r e t i c a l  p o s s i b i l i t y  p r e s e n t s  i t s e l f  t h a t  t h e  p l a ­

t e a u  may n e v e r  be  o b s e r v e d  among r e a l  S s .  T h e y ,  h o w e v e r ,  

do p r e s e n t  d a t a  o b t a i n e d  f ro m  t r a i n a b l e  r e t a r d a t e s  w i t h  

MAs f r o m  two t o  s i x  y e a r s  w h ic h  p r e s u m a b l y  do show t h e  

e f f e c t .  T h e r e f o r e  i t  seem ed r e a s o n a b l e  t o  s u p p o s e  t h a t  t h e  

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

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

One m e th o d  f o r  v a r y i n g  PQ i s  t o  U3e d i f f e r e n t  p r e ­

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

s t r i n g e n t  t h e  c r i t e r i o n ,  t h e  c l o s e r  s h o u l d  PQ be t o  o n e .  

Zeaman and  House  u s e d  s i x  s u c c e s s i v e  c o r r e c t  r e s p o n s e s  i n  

a s e r i e s  o f  25 t r i a l s  a s  an ex am p le  o f  an  e a s y  c r i t e r i o n ,  

and  t e n  a s  an  e x a m p le  o f  a more s t r i n g e n t  c r i t e r i o n .  The 

e a s y  c r i t e r i o n  i s  s u p p o s e d  t o  a c c e n t u a t e  t h e  m i d - r e v e r s a l  

p l a t e a u .

G ran t  ( 1 9 4 7 )  shows t h a t  t h e  p r o b a b i l i t y  i s  g r e a t e r  

t h a n  .1 5  t h a t  a  ru n  o f  s i x  c o r r e c t  w i l l  o c c u r  somewhere  i n  

a  s e r i e s  o f  25 t r i a l s ,  s t r i c t l y  by c h a n c e ,  w i t h  t h e  p r o b a ­

b i l i t y  i n c r e a s i n g  t o  1 .0 0  a s  t h e  S i s  b r o u g h t  b a c k  f o r  s u c ­

c e s s i v e  days  o f  t r a i n i n g .  Thus when t h e  e a s y  c r i t e r i o n  i s  

u s e d  i t  i s  q u i t e  p o s s i b l e  t h a t  some " p s e u d o - l e a r n e r s "  c o u l d  

be t a k e n  i n t o  r e v e r s a l  t r a i n i n g ,  a n d ,  d e p e n d i n g  upon t h e i r  

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

f u n c t i o n .  They w ou ld  p e r f o r m  a t  a  c h an c e  l e v e l  i n  r e v e r s a l  

u n t i l  s u c h  t i m e  a s  t h e y  a g a i n  a c h i e v e d  t h e  c r i t e r i o n .
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A l s o ,  a c c o r d i n g  t o  t h e  t h e o r y ,  t h e  g r e a t e r  t h e  number  

o f  s t i m u l u s - d i m e n s i o n s  ( n )  i n  t h e  p r o b l e m ,  t h e  g r e a t e r  

s h o u l d  be  t h e  p l a t e a u  e f f e c t  i n  r e v e r s a l .  H o w ev e r ,  t h e  

v a l u e  o f  n i s  a l s o  an  i n d e x  o f  t a s k  d i f f i c u l t y .  G iven  t h a t  

e q u i v a l e n t  c r i t e r i a  a r e  u s e d ,  a  l o w e r  p r o p o r t i o n  o f  t h e  S 

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

t h a n  s h o u l d  be a b l e  t o  l e a r n  an e a s i e r  t a s k .  C o n s e q u e n t l y ,  

a  h i g h e r  p r o p o r t i o n  o f  t h e  £[ p o p u l a t i o n  w o u ld  u l t i m a t e l y  

become e i t h e r  p s e u d o - l e a r n e r s  o r  n o n - l e a r n e r s .

I n  v ie w  o f  t h e  above  a r g u m e n t s ,  i t  seem ed t h a t  t h e  

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

g i c a l  a r t i f a c t  h a v i n g  l i t t l e  o r  no  r e l e v a n c e  t o  a c t u a l  

l e a r n i n g  p r o c e s s e s .  C o n s e q u e n t l y ,  p r o c e d u r e s  w e r e  e m p lo y e d  

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

t o  r e v e r s a l .  S p e c i f i c a l l y ,  t h e  c r i t e r i a  w e re  r a i s e d  s l i g h t ­

l y ,  a n d ,  more i n p o r t a n t l y ,  t h e  Ss  u n d e r w e n t  an  a d d i t i o n a l  

day o f  t e s t i n g  a f t e r  t h e y  met t h e i r  c r i t e r i a ,  p r i o r  t o  r e ­

v e r s a l .

I n  t h e  p r e s e n t  s t u d y  an  a t t e m p t  was  made t o  t e s t  t h e  

p l a t e a u  p r e d i c t i o n s  o f  t h e  Zeaman an d  House  m ode l  by  v a r y ­

i n g  t h e  p r e - r e v e r s a l  c r i t e r i a  an d  by v a r y i n g  t h e  s i z e  o f  n .  

I n c r e a s i n g  n s h o u l d  l e a d  t o  a  l a r g e r  p l a t e a u ,  a s  s h o u l d  t h e  

w e a k e n i n g  o f  t h e  c r i t e r i o n .



Method

A t w o - b y - t w o  f a c t o r i a l  d e s i g n  was  u s e d ,  w i t h  t h e  e x ­

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

t h e  num ber  o f  s t i m u l u s - d i m e n s i o n s  p r e s e n t .  F i f t e e n  Ss  were  

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

S u b j e c t s

A l l  o f  t h e  Ss were  c l a s s i f i e d  a s  r e t a r d a t e s  a n d  w ere  

e i t h e r  s t u d e n t s  o r  r e s i d e n t s  o f  t h e  B r a n d o n  T r a i n i n g  S c h o o l  

i n  B r a n d o n ,  V e rm o n t .  They w e re  s e l e c t e d  p r i m a r i l y  on t h e  

b a s i s  o f  t h e i r  MAs, w h ic h  r a n g e d  f rom  49 t o  120 m o n th s .

I n  a l l  c a s e s ,  t h e  Peabody  P i c t u r e  V o c a b u l a r y  T e s t  was u sed  

f o r  t h e  d e t e r m i n a t i o n  o f  MA a n d  IQ.

P r e v i o u s  r e s e a r c h  (Zeaman & H o u s e ,  1963) i n d i c a t e d  

t h a t  t h e r e  m ig h t  be  a  c o n s i d e r a b l e  num ber  o f  n o n - l e a r n e r s  

i n  t h e  s a m p l e .  S i n c e  t h e  f o u r  e x p e r i m e n t a l  t r e a t m e n t s  w ere  

n o t  o f  e q u a l  d i f f i c u l t y ,  i t  was  a n t i c i p a t e d  t h a t  s t r i c t  

r andom  s a m p l i n g  w o u ld  l e a d  t o  g r o u p s  o f  u n e q u a l  c o m p e t e n c e .  

T h e r e f o r e ,  a  s y s t e m  o f  s t r a t i f i e d  ran d o m  s a m p l i n g  was u s e d .  

The S p o o l  was d i v i d e d  i n t o  f o u r  s t r a t a  a c c o r d i n g  t o  MA. 

Each  o f  t h e  f o u r  t r e a t m e n t  g r o u p s  r e c e i v e d  an  e q u a l  num ber  

o f  Ss f ro m  e a c h  o f  t h e  f o u r  s t r a t a ,  w i t h  n o n - l e a r n e r s  b e i n g  

r e p l a c e d .

The 60 Ss  who w ere  s u c c e s s f u l  h a d  a  mean MA o f  8 2 . 9  

m o n t h s ,  a  mean IQ o f  5 4 . 3 ,  a n d  a  mean CA o f  2 1 3 . 3  m o n th s .
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The f o u r  g r o u p s  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  i n  any o f  

t h e s e  v a r i a b l e s .

An a d d i t i o n a l  19 Ss were  c l a s s i f i e d  a s  e i t h e r  n o n ­

l e a r n e r s ,  p s e u d o - l e a r n e r s ,  o r  u n c o o p e r a t i v e .  They h a d  a  

mean MA o f  6 5 . 1  m o n t h s ,  a  mean IQ o f  M . l ,  a n d  a  mean CA 

o f  2 2 H . 4  m o n t h s .

A p p a r a t  us

A m o d i f i e d  v e r s i o n  o f  t h e  W i s c o n s i n  G e n e r a l  T e s t  Ap­

p a r a t u s  was c o n s t r u c t e d ,  s i m i l a r  t o  t h e  one d e p i c t e d  i n  

Zeaman an d  House  ( 1 9 6 3 ) .  P h o t o g r a p h s  o f  t h e  a p p a r a t u s  may 

be s e e n  i n  F i g u r e  2 .  Hie a p p a r a t u s ,  w h ic h  c o n s i s t e d  e s ­

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

an d  a one-w ay  window,  f r a m e d  w i t h  l i g h t s  , b e t w e e n  t h e  S_ and  

t h e  e x p e r i m e n t e r  (E) , was p l a c e d  on a  c a r d  t a b l e .  The t r a y  

was a p p r o x i m a t e l y  30 i n c h e s  w id e  and  12  i n c h e s  d e e p .  Cen­

t e r e d  on t h e  t r a y ,  12 i n c h e s  a p a r t ,  w e re  tw o  f o o d  cups  h a v ­

i n g  d i a m e t e r s  o f  2 h  i n c h e s .  The f o o d  c u p s  w e re  p a r t i a l l y  

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

w h ic h  was l i n e d  w i t h  w h i t e  f e l t  t o  r e d u c e  a u d i t o r y  c u e s .  

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

Then i t  was p u s h e d  t o w a r d  t h e  S t o  s t a r t  t h e  t r i a l .

The s t i m u l u s  o b j e c t s  w h ic h  w e re  p r e s e n t e d  d i f f e r e d  f rom  

one a n o t h e r  i n  one o r  t h r e e  d i m e n s i o n s ,  d e p e n d i n g  on t h e  

d e s i r e d  d i f f i c u l t y  o f  t h e  t a s k .  The d i m e n s i o n s  w e re  s h a p e ,  

c o l o r ,  and  h e i g h t ,  w i t h  s h a p e  b e i n g  t h e  o n l y  d i m e n s i o n  t h a t



16

F i g u r e  2 .  P h o t o g r a p h s  o f  t h e  a p p a r a t u s  t h a t  was u s e d ,  

sh o w i n g  f r o n t  and  b a c k  v i e w s ,  w i t h  t r a y  i n  and  o u t ,  and  

t h e  s t i m u l u s  o b j e c t s .
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18

was r e l e v a n t  t o  a  c o r r e c t  s o l u t i o n .  Zeaman an d  h i s  a s s o ­

c i a t e s  r e g a r d  p o s i t i o n  a s  a n  a d d i t i o n a l  d i m e n s i o n .  The 

tw o  s h a p e s  were  c i r c l e  and  s q u a r e ;  t h e  two  c o l o r s  were  r e d  

a n d  g r e e n .  The h e i g h t s  w ere  3 / 4  o f  an i n c h  an d  1 1 /2  i n c h e s .  

A l l  t h e  s t i m u l u s  o b j e c t s  w e re  moun ted  on 1 / 4  i n c h  M a s o n i t e  

b a s e s ,  c u t  i n t o  4 i n c h  s q u a r e s  a n d  p a i n t e d  w h i t e .

I n  o r d e r  t o  h ave  a l l  c o m b i n a t i o n s  o f  s t i m u l u s  c h a r a c ­

t e r i s t i c s ,  e i g h t  s t i m u l u s  o b j e c t s  were  n e c e s s a r y .  These  

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

p e n d e n t  on t h e  d i m e n s i o n a l i t y  o f  t h e  t a s k .  T a b l e  1 d e s ­

c r i b e s  t h e  p a i r i n g s  w h ic h  w e re  u s e d .  The o r d e r  o f  t h e i r  

p r e s e n t a t i o n  was  by random  p e r m u t a t i o n s  o f  f o u r .

P r o c e d u r e

Shape  was c h o s e n  a s  t h e  r e l e v a n t  s t i m u l u s  d i m e n s i o n  

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

h i g h  s a l i e n c y  f o r  r e t a r d e d  S s .  In  f a c t ,  n e x t  t o  p o s i t i o n ,  

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

l e a r n .  (Zeaman & H o u s e ,  1963)

B e c a u s e  p o s i t i o n  was an i r r e l e v a n t  d i m e n s i o n  i n  t h e  

t a s k ,  t h e  p l a c e m e n t  o f  t h e  p o s i t i v e  s t i m u l u s  was r a n d o m ly  

d e t e r m i n e d  u s i n g  p e r m u t a t i o n s  o f  10 d i g i t s .  I n  o t h e r  w o r d s ,  

I n  e v e r y  10 t r i a l s  t h e  p o s i t i v e  s t i m u l u s  was on t h e  l e f t  

5 t i m e s  and  on t h e  r i g h t  5 t i m e s .

On h i s  f i r s t  day  t h e  S was s e a t e d  i n  f r o n t  o f  t h e  a p ­

p a r a t u s  an d  t h e  f o l l o w i n g  i n s t r u c t i o n s  w e re  r e a d  t o  h im .
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T a b l e  1

D e s c r i p t i o n s  o f  t h e  S t i m u l u s  O b j e c t s  

When tw o  d i m e n s i o n s  were  p r e s e n t ,  t h e  f o l l o w i n g  p a i r s

w e re  u s e d .

P a i r  A T a l l ,  r e d  s q u a r e

P a i r  B S h o r t , r e d  s q u a r e

P a i r  C S h o r t ,  g r e e n  s q u a r e

P a i r  D T a l l ,  g r e e n  s q u a r e

When f o u r d i m e n s i o n s  w ere

w ere u s e d .

P a i r A T a l l , r e d  s q u a r e

P a i r B S h o r t , r e d  s q u a r e

P a i r C S h o r t , g r e e n  s q u a r e

P a i r D T a l l , g r e e n  s q u a r e

v s .  T a l l ,  r e d  c i r c l e

v s .  S h o r t ,  r e d  c i r c l e

v s .  S h o r t ,  g r e e n  c i r c l e

v s .  T a l l ,  g r e e n  c i r c l e

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

v s .  S h o r t ,  g r e e n  c i r c l e

v s .  T a l l ,  g r e e n  c i r c l e

v s .  T a l l ,  r e d  c i r c l e

v s .  S h o r t ,  r e d  c i r c l e
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"We a r e  g o i n g  t o  p l a y  a  c an d y  game. When t h i s  t r a y  

comes o u t  t h e r e  may be a  p i e c e  o f  can d y  i n  one o f  t h e s e  

tw o  h o l e s .  But yo u  w o n ' t  know w h ic h  h o l e  h a s  t h e  candy  

b e c a u s e  t h e y  w i l l  be  c o v e r e d  up by b l o c k s  l i k e  t h e s e .  I f  

y o u  l o o k  c l o s e l y  a t  t h e  b l o c k s  yo u  can s o l v e  t h e  p r o b l e m  

a n d  f i n d  t h e  candy  on y o u r  f i r s t  c h o i c e  e a c h  t i m e .  When 

y o u  h a v e  l e a r n e d  w h a t  t h e  c l u e  i s ,  a n d  make t h e  r i g h t  

c h o i c e s  a l l  t h e  t i m e ,  t h e n  I ' l l  buy  you a  f r e e  Coke.  Some­

t i m e s  t h e r e  w o n ' t  be  any  can d y  i n  t h e  t r a y ,  b u t  most o f  

t h e  t i m e  t h e r e  w i l l  b e .  You can  e i t h e r  e a t  i t  now o r  s a v e  

i t  i n  t h e  d i s h ,  w h i c h e v e r  y o u  p r e f e r . "

The E t h e n  s a t  b e h i n d  t h e  s c r e e n  an d  t h e  t r i a l s  b e g a n .  

The 3 r e c e i v e d  30 t r i a l s  a  day  e x c e p t  on t h e  day  t h a t  he 

h a p p e n e d  t o  r e a c h  t h e  c r i t e r i o n ,  a t  w h ic h  p o i n t  t h e  t e s t i n g  

was s t o p p e d  a n d  t h e  S was t r e a t e d  t o  a  Coke. The c r i t e r i o n  

was e i t h e r  8 o r  11 s u c c e s s i v e  c o r r e c t  c h o i c e s ,  d e p e n d i n g  

upon t h e  g ro u p  t o  w h ich  t h e  S was a s s i g n e d .  I f  t h e  S d i d  

n o t  r e a c h  h i s  c r i t e r i o n  i n  15 d a y s  o f  t e s t i n g ,  he  was 

j u d g e d  a  n o n - l e a r n e r .

To b e g i n  any  t r i a l ,  t h e  E p l a c e d  an M & M can d y  i n  

t h e  a p p r o p r i a t e  c u p ,  c o v e r e d  t h e  cups  w i t h  t h e  a p p r o p r i a t e  

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

S w o u ld  p i c k  up one  o f  t h e  o b j e c t s .  I f  he  c h o se  c o r r e c t l y ,  

he  f o u n d  t h e  can d y  an d  t h e  E s a i d ,  " G o o d . "  I f  t h e  S c h o s e  

i n c o r r e c t l y ,  t h e  E s a i d ,  " N o ,"  a n d  t h e n  i n s t r u c t e d  t h e  S
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t o  l o o k  i n  t h e  o t h e r  cup and  t o  t a k e  t h e  candy  i f  t h e r e  was 

a n y .  The t r a y  was t h e n  w i t h d r a w n .  The i n t e r v a l  b e tw e e n  

t h e  s t a r t s  o f  s u c c e s s i v e  t r i a l s  was a b o u t  15 s e c o n d s ,  w i t h  

most  Ss  f i n i s h i n g  i n  l e s s  t h a n  10 m i n u t e s .

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

o n ly  20 o f  t h e  30 t r i a l s  h a d  c a n d y .  The 10 u n r e w a r d e d  

t r i a l s  w e re  r a n d o m ly  s c a t t e r e d  among t h e  l a s t  25 t r i a l s .

I n  t h e  s e s s i o n  on t h e  day  a f t e r  an  S h a d  r e a c h e d  h i s  c r i ­

t e r i o n ,  15 t r i a l s  w ere  r e w a r d e d  and  15 w e re  n o t .  T h i s  was 

a t e s t  s e s s i o n ,  i n t e n d e d  t o  r e v e a l  t o  t h e  E any  p s e u d o -  

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

t r u e  l e a r n e r s .  The p u r p o s e  o f  t h e  10 u n r e w a r d e d  t r i a l s  

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

t h e  Ss f o r  t h i s  t e s t .  To be j u d g e d  a " t r u e  l e a r n e r "  t h e n ,  

an  S n o t  o n l y  h a d  t o  r e a c h  h i s  c r i t e r i o n ,  b u t  a l s o  h a d  t o  

c h o o se  c o r r e c t l y  i n  a t  l e a s t  26 o f  t h e  30 t r i a l s  on t h e  

t e s t  d a y .

R e g a r d l e s s  o f  an S ' s  p e r f o r m a n c e  i n  t h e  t e s t  s e s s i o n ,  

he  was s t i l l  c o n t i n u e d  i n t o  r e v e r s a l  t r a i n i n g  i n  t h e  n e x t  

s e s s i o n .  H o w ev e r ,  o n l y  t h o s e  Ss  who h a d  a c h i e v e d  26 o u t  

o f  30 c o r r e c t  i n  t h e  t e s t  s e s s i o n  w e re  i n c l u d e d  i n  t h e  

a f o r e m e n t i o n e d  60 S s .

R e v e r s a l  t r a i n i n g  was c o n d u c t e d  i n  t h e  same m anner  

a s  t h e  i n i t i a l  t r a i n i n g  w i t h  tw o  e x c e p t i o n s .  F i r s t ,  o f  

c o u r s e ,  i s  t h e  f a c t  t h a t  t h e  p o s i t i v e  and  t h e  n e g a t i v e
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s t i m u l i  w e re  r e v e r s e d .  I n  t h i s  c a s e ,  t h e  o r i g i n a l  p o s i t i v e  

s t i m u l u s  was t h e  s q u a r e  a n d  t h e  n e g a t i v e  was t h e  c i r c l e .

The o t h e r  ch an g e  i n  p r o c e d u r e  was  t h a t  d u r i n g  r e v e r s a l  

t r a i n i n g  a l l  t r i a l s  h e l d  r e i n f o r c e m e n t .  The S r e c e i v e d  

30 M & M c a n d i e s  a  d a y ,  u n l e s s  he  a c h i e v e d  t h e  c r i t e r i o n  

o f  11 s u c c e s s i v e  c o r r e c t  c h o i c e s ,  a t  w h ic h  t i m e  he r e c e i v e d  

a n o t h e r  Coke.  I f  a  S was n o t  a b l e  t o  r e a c h  t h e  c r i t e r i o n  

i n  11 d a y s  o f  t e s t i n g  (330 r e i n f o r c e d  t r i a l s )  t e s t i n g  was 

t e r m i n a t e d .  H a p p i l y ,  t h i s  o n ly  o c c u r e d  among p s e u d o ­

l e a r n e r s  .
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R e s u l t s

The f i r s t  a n a l y s e s  t o  be p r e s e n t e d  a r e  b a s e d  upon t h e  

d a t a  o f  t h e  60 Ss j u d g e d  t o  be t r u e  l e a r n e r s .  S u b s e q u e n t l y  

t h e  d a t a  o f  t h e  d i s q u a l i f i e d  Ss w i l l  a l s o  be c o n s i d e r e d .  

A c q u i s i t i o n

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

c r i t e r i o n  m e a s u r 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  b e ­

tw e e n  t h e  g r o u p s  a l t h o u g h  t h e  g ro u p  m e d ia n s  d i f f e r e d  g r e a t l y .  

T h i s  a n a l y s i s  i s  su m m a r iz e d  i n  T a b l e  2 .  T a b l e  3 shows t h e  

means an d  m e d ia n s  o f  t h e  f o u r  g r o u p s .  I n s p e c t i o n  o f  t h e  

f r e q u e n c y  d i s t r i b u t i o n s  showed c o n s i d e r a b l e  p o s i t i v e  skew­

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

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

t o - c r i t e r i o n  s c o r e .  As i s  shown i n  T a b l e  4 ,  t h e  t r e a t m e n t  

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

e n c e s .

E f f e c t  o f  non  r e  i n  f o r c e d  t r i a l s . S i n c e  i n c l u d i n g  10 n o n r e ­

i n f o r c e d  t r i a l s  i n  e a c h  d a y ’ s t e s t i n g  was a  d e p a r t u r e  f rom  

t h e  p r o c e d u r e  u s e d  by Zeaman a n d  H o u s e ,  c o n t i n g e n c y  t a b l e s  

w e re  c r e a t e d  b a s e d  on w h e t h e r  c o r r e c t  o r  i n c o r r e c t  r e s p o n s e s  

f o l l o w e d  r e i n f o r c e d  o r  n o n r e i n f o r c e d  t r i a l s .  S e p a r a t e  a n a l ­

y s e s  were  done f o r  t h e  g ro u p  o f  30 Ss  e x p o s e d  t o  two s t i m u -  

l u s - d i m e n s i o n s  and f o r  t h e  g ro u p  e x p o s e d  t o  f o u r  s t i m u l u s -  

d i m e n s i o n s .
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T a b l e  2 

A n a l y s i s  o f  V a r i a n c e  o f  

T r i a l s - t o - C r i t e r i o n  M easure  i n  A c q u i s i t i o n

S o u r c e SS d f MS P

C r i t e r i a  (C) 6 8 6 . 8 1 6 8 6 . 8 .15

D im e n s i o n s  (D) 1 3 2 9 0 .8 1 1 3 2 9 0 .8 2 . 8 8

C x D 2 6 8 0 . 0 1 2 6 8 0 .0 .5 8

W i t h i n  Groups 2 5 8 7 5 8 .2 56 4 6 2 0 .7

T o t a l 2 7 5 4 1 5 .9 59
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T a b l e  3

Means and  M edians  o f  T r i a l s - t o - C r i t e r i o n  M easure  

by T r e a t m e n t  Groups

Group Means M edians

Two D i m e n s i o n s ,  Easy  C r i t e r i o n (2D-8C) 4 5 . 1 26

Two D i m e n s i o n s ,  H ard  C r i t e r i o n (2D-11C) 6 5 .  4 41

F o u r  D i m e n s i o n s ,  Easy  C r i t e r i o n ( 4D-8C) 8 8 .4 92

F o u r  D i m e n s i o n s ,  Hard  C r i t e r i o n ( 4D-11C) 8 2 .6 79
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T a b l e  4

A n a l y s i s  o f  V a r i a n c e  o f  R e c i p r o c a l  o f  

T r i a l s - t o - C r i t e r i o n  M easure  i n  A c q u i s i t i o n

S o u r c e SS d f MS

C r i t e r i a  (C) .0 0 2 9 9 1 .0 0 2 9 9

D im e n s i o n s  (D) .01309 1 .0 1 3 0 9

C x D .0 0 0 0 2 1 .0 0 0 0 2

W i t h i n  Groups . 11176 56 .0 0 2 0 0

T o t a l . 12787 59

•  P <  .05

P

1 .5 0

6 .5 6 *

. 0 1
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F o r  t h e  t w o - d i m e n s i o n  g r o u p ,  t h e  p r o p o r t i o n  o f  c o r r e c t  

r e s p o n s e s  f o l l o w i n g  r e i n f o r c e d  t r i a l s  i n  n o  c a s e  d i f f e r e d  

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

t r i a l s .  S e p a r a t e  c h i - s q u a r e  t e s t s  w e re  done u s i n g  a l l  p r e ­

s o l u t i o n  t r i a l s  c o m b in e d ,  t h e  l a s t  50 t r i a l s ,  t h e  l a s t  20 

t r i a l s ,  and  V i n c e n t i z e d  d a t a  by  h a l v e s .  A l s o ,  i t  made no  

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

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

o r  i n c o r r e c t  ( c o r r e c t e d )  r e s p o n s e s .

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

d i m e n s i o n  g ro u p  were  a l s o  c r e a t e d  f r o m  t h e  d a t a  o f  t h e  f o u r -  

d i m e n s i o n  g r o u p .  S i x  o f  t h e  r e s u l t i n g  c h i - s q u a r e s  were  i n ­

s i g n i f i c a n t  a n d  f o u r  w e re  s i g n i f i c a n t  a t  t h e  5% l e v e l .

Two o f  t h e  s i g n i f i c a n t  c h i - s q u a r e s  were  co m p u ted  f rom  

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

were  s u b d i v i d e d .  One o f  t h e s e  t a b l e s  was f o r  a l l  p r e - s o l u ­

t i o n  t r i a l s ;  t h e  o t h e r  was f o r  t h e  d a t a  o f  t h e  f i r s t  h a l f .

I n  b o t h ,  t h e  p r o p o r t i o n  c o r r e c t  a f t e r  r e i n f o r c e d  e r r o r s  

( c o r r e c t i o n  t r i a l s )  was g r e a t e r  t h a n  t h a t  a f t e r  r e i n f o r c e d  

c o r r e c t  r e s p o n s e s .  I t  s h o u l d  be  n o t e d  t h a t  t h e  c h i - s q u a r e s  

f rom  t h e  a n a l o g o u s  t a b l e s  i n  w h ic h  r e s p o n s e s  f o l l o w i n g  r e ­

i n f o r c e d  t r i a l s  w e re  n o t  s u b d i v i d e d  were  n o t  s i g n i f i c a n t .

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

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

f o r c e d  t r i a l s .
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The o t h e r  tw o  s i g n i f i c a n t  c h i - s q u a r e s  w e re  b o t h  f rom  

t h e  d a t a  o f  t h e  l a s t  20 t r i a l s .  I n  t h e s e  c a s e s ,  t h e  p r o ­

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

t h a t  a f t e r  r e i n f o r c e d  t r i a l s .  S i n c e  i t  seems u n l i k e l y  t h a t  

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

t r i a l s  i t  may i n d i c a t e  a  m o t i v a t i o n a l  e f f e c t .

The s i g n i f i c a n t  c h i - s q u a r e s  may be due t o  a l p h a  e r r o r .  

I n  any e v e n t ,  t h e  n o n r e i n f o r c e d  t r i a l  p r o c e d u r e  d i d  n o t  

r e t a r d  l e a r n i n g .  F u r t h e r m o r e ,  t h e  e f f e c t  was  s m a l l  and  we 

s h a l l  assume i n  t h e  s u b s e q u e n t  a n a l y s e s  t h a t  t h e  n o n r e i n ­

f o r c e d  t r i a l s  a c t e d  a s  " p r o b e ” o r  " b l a n k ” t r i a l s .

E f f e c t  o f  MA on t r i a l s - t o - c r i t e r i o n . I t  s h o u l d  be  n o t e d  

t h a t  t h e  mean MA o f  t h e  Ss i n  t h i s  s t u d y  was h i g h e r  t h a n  

t h a t  o f  t h e  Ss t y p i c a l l y  u s e d  by  Zeaman and  House (1963)*  

They u s e d  Ss w i t h  MAs o f  s i x  y e a r s  o r  l e s s ,  w h e r e a s  t h e  

p r e s e n t  Ss r a n g e d  f ro m  f o u r  t o  t e n  y e a r s .  One q u a r t e r  o f  

t h e  Ss i n  t h e  p r e s e n t  s t u d y  d i d  h a v e  MAs o f  l e s s  t h a n  s i x  

y e a r s .

U s i n g  t h e  t o p  4 and  t h e  b o t t o m  ^ Ss f rom  e a c h  g roup  

o f  1 5 ,  a  t h r e e - d i m e n s i o n a l  a n a l y s i s  o f  v a r i a n c e  was d o n e .

As e x p e c t e d ,  MA d i d  h a v e  a  s i g n i f i c a n t  e f f e c t  on t h e  r e c i ­

p r o c a l  o f  t r i a l s - t o - c r i t e r i o n .  The o t h e r  tw o  f a c t o r s  were  

n o t  s i g n i f i c a n t  i n  t h i s  a n a l y s i s ,  b u t  t h a t  may be  a t t r i b u ­

t e d  t o  t h e  s m a l l  nu m b er  o f  Ss i n  e a c h  c e l l ,  a n d  c o n s e q u e n t l y
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t o  t h e  r e d u c e d  p o w e r  o f  t h e  t e s t .  T h i s  a n a l y s i s  i s  sum­

m a r i z e d  i n  T a b l e  5 .

B e c a u se  o f  t h e  d i f f e r e n c e  i n  mean MA b e t w e e n  t h e  p r e ­

s e n t  Ss and  t h e  Zeaman and  House  S s , w h e r e v e r  MA m ig h t  have  

i n f l u e n c e d  t h e  r e s u l t s  an e f f o r t  was made t o  ex am in e  t h i s  

p o s s i b i l i t y  and  t o  a p p l y  a p p r o p r i a t e  t e s t s .

B ackw ard  c u r v e s . B e f o r e  p r e s e n t i n g  t h e  b a c k w a r d  c u r v e s  o f  

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

s o m e t h i n g  s h o u l d  be s a i d  a b o u t  t h e  p o s s i b l e  b i a s  o f  s u c h  

c u r v e s  t h a t  was m e n t i o n e d  e a r l i e r .

N ine  Ss f rom  v a r i o u s  g r o u p s  o b v i o u s l y  a c h i e v e d  s o l u ­

t i o n  t o o  l a t e  i n  a  t e s t  s e s s i o n  t o  meet  t h e i r  c r i t e r i a .

T h e i r  c r i t e r i a l  r u n s  b e g a n  w i t h  T r i a l  1 o f  t h e  n e x t  s e s s i o n ,  

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

day was c o r r e c t .  I f  t h e  b a c k w a r d  c u r v e  f o r  t h e s e  Ss were  

t o  use  t h e  c r i t e r i a l  r u n ,  r a t h e r  t h a n  t h e  l a s t  e r r o r ,  a s  

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

t o  c r i t e r i o n .

A n o t h e r  11 S s , who a l s o  h a d  a  c o r r e c t  l a s t  r e s p o n s e  

p r e c e d i n g  t h e i r  c r i t e r i a l  d a y ,  b e g a n  t h e i r  c r i t e r i a l  r u n s  

w i t h i n  t h e  f i r s t  10 t r i a l s  o f  a  s e s s i o n .  I t  i s  p o s s i b l e  

t h a t  some o f  t h e s e  Ss a l s o  h a d  a c h i e v e d  s o l u t i o n  on t h e  

p r e v i o u s  d a y ,  b u t  h a d  u n d e r g o n e  some f o r g e t t i n g .  I f  t h i s  

were  t h e  c a s e ,  t h e i r  b a c k w a r d  c u r v e  w o u ld  a l s o  show a some­

what  g r a d u a l  r i s e  t o  c r i t e r i o n .
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T a b l e  5

A n a l y s i s  o f  V a r i a n c e  o f  R e c i p r o c a l  o f  

T r i a l s - t o - C r i t e r i o n  M easure  i n  A c q u i s i t i o n  

w i t h  MA a s  a  T h i r d  F a c t o r

S o u r c e SS d f MS

M e n ta l  Age (M) .0 0 8 4 9 1 .00849

C r i t e r i a  (C) . 0 0 1 8 1 1 .0 0 1 8 1

D im e n s i o n s  (D) .0 0 5 5 9 1 .00559

M x C .0 0 0 0 2 1 .00002

M x D .0 0 6 1 1 1 .0 0 6 1 1

C x D .0 0 1 5 9 1 .00159

M x C x D .0 0 0 5 9 1 .0 0 0 5 9

W i t h i n  Groups .0 4 2 9 1 24 .00179

T o t a l .0 6 7 1 1 31

•  P <  .0 5

F

4. 75*

1 . 0 1

3 .1 3

. 0 1

3 .42

.89

.3 3
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I n  F i g u r e  3 a r e  shown t h e  b a c k w a r d  c u r v e s  o f  t h r e e  

g r o u p s .  The t o p  c u r v e  i s  f rom  t h e  9 Ss who s t a r t e d  t h e i r  

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

d l e m o s t  c u r v e  i s  f rom  t h e  11 Ss t h a t  s t a r t e d  t h e i r  r u n s  

w i t h i n  t h e  f i r s t  10 t r i a l s  o f  a  s e s s i o n .  The b o t t o m  

c u r v e  i s  f ro m  t h e  15 Ss t h a t  met t h e i r  c r i t e r i a  i n  t h e i r  

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

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

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

b o t t o m  tw o  c u r v e s  t h e  l a s t  e r r o r s  w o u ld  a l s o  c o i n c i d e .  The 

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

i s  a p p a r e n t .

A d d i t i o n a l  e v i d e n c e  on t h i s  p o i n t  i s  fo u n d  by r e l a t i n g  

t h e  f i n a l  p e r f o r m a n c e  o f  Ss  on t h e  d a y  b e f o r e  t h e y  met t h e  

c r i t e r i o n  w i t h  t h e  mean t r i a l  on w h ich  t h e i r  c r i t e r i a l  r u n s  

b e g a n  i n  t h e  n e x t  s e s s i o n .  T a b l e  6 s u m m a r i z e s  t h i s  d a t a .

I t  c an  be s e e n  t h a t  t h e  more t h e  c o r r e c t  r e s p o n s e s  a t  t h e  

e n d  t h e  p r e v i o u s  s e s s i o n ,  t h e  e a r l i e r  t h e  c r i t e r i a l  r u n  i s  

l i k e l y  t o  b e g i n .  T h a t  t h i s  i s  n o t  m e r e l y  a  r e f l e c t i o n  o f  

i n c r e m e n t a l  l e a r n i n g  w i l l  be  shown by s u b s e q u e n t  d a t a  on 

t h e  s t a t i s t i c a l  p r o p e r t y  o f  " s t a t i o n a r i t y "  an d  a l s o  by i n ­

s p e c t i o n  o f  t h e  b a c k w a r d  c u r v e s  t o  be  p r e s e n t e d .

F i g u r e  4 shows t h e  b a c k w a r d  a c q u i s i t i o n  c u r v e s  o f  e a c h  

o f  t h e  f o u r  t r e a t m e n t  g r o u p s .  F i g u r e  5 co m b in es  g r o u p s  

t h a t  were  e x p o s e d  t o  t h e  same s t i m u l i  i n  o r d e r  t o  a c h i e v e



32

F i g u r e  3. B ackw ard  c u r v e s  i l l u s t r a t i n g  t h e  b i a s  

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

Group 1 Ss  b e g a n  t h e i r  c r i t e r i a l  r u n s  on t h e  f i r s t  t r i a l  

o f  a  s e s s i o n .  Group 2 Ss b e g a n  t h e i r  r u n s  w i t h i n  t h e  

f i r s t  10 t r i a l s  o f  a  s e s s i o n ,  e x c l u d i n g  t h e  f i r s t ,  a n d  

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

p r e v i o u s  s e s s i o n .  Group 3 Ss a c h i e v e d  c r i t e r i o n  on t h e  

f i r s t  day  o f  t e s t i n g .  F o r  t h e  c u r v e  o f  Group 1 o n l y ,  

t h e  l a s t  e r r o r s  o f  Ss do n o t  c o i n c i d e .  I n s t e a d ,  t h e  c r i ­

t e r i a l  r u n s  c o i n c i d e  f o r  a l l  t h r e e  c u r v e s .
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T a b l e  6

D a ta  Show ing  t h e  R e l a t i o n  o f  

L a s t  R e s p o n s e s  i n  P r e - c r i t e r i a l  S e s s i o n  

w i t h  T r i a l  on w h ic h  C r i t e r i a l  Runs Began

Ss N Mean T r i a l  o f  S t a r t  o f  Run

Met c r i t e r i o n  on
f i r s t  day o f  t e s t i n g  15 1 2 . 7 3

L a s t  r e s p o n s e  o f
p r e v i o u s  day i n c o r r e c t  17 1 0 .3 5

L a s t  r e s p o n s e  o f
p r e v i o u s  day c o r r e c t  7 1 3 .1 4

L a s t  2 r e s p o n s e s  o f
p r e v i o u s  day  c o r r e c t  8 1 1 .0 0

L a s t  3 r e s p o n s e s  o f
p r e v i o u s  day  c o r r e c t  2 4 .5 0

L a s t  4 r e s p o n s e s  o f
p r e v i o u s  day c o r r e c t  1 1 .0 0

L a s t  5 r e s p o n s e s  o f
p r e v i o u s  day  c o r r e c t  2 3 .5 0

L a s t  6 r e s p o n s e s  o f
p r e v i o u s  day  c o r r e c t  2 4 .0 0

L a s t  7 r e s p o n s e s  o f
p r e v i o u s  day  c o r r e c t  4 3*50

L a s t  9 r e s p o n s e s  o f
p r e v i o u s  day  c o r r e c t  1 1 .0 0

L a s t  10 r e s p o n s e s  o f
p r e v i o u s  d a y  c o r r e c t  1 1 .0 0

T o t a l  60
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F i g u r e  H.  B ack w ard  a c q u i s i t i o n  c u r v e s  o f  t h e  f o u r  

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

w e re  d e t e r m i n e d  by t h e  m ed ian  nu m b er  o f  t r i a l s - t o - c r i t e r i o n  

f o r  t h a t  g r o u p .  Each  c u r v e  i s  b a s e d  on t h e  d a t a  o f  15 S s .
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F i g u r e  5 .  B ackw ard  a c q u i s i t i o n  c u r v e s  o f  g r o u p s  

co m b in ed  a c c o r d i n g  t o  s t i m u l u s - d i m e n s i o n a l i t y . The p l a c e ­

ment and l e n g t h  o f  e a c h  c u r v e  w e re  d e t e r m i n e d  by t h e  

m ed ian  num ber  o f  t r i a l s - t o - c r i t e r i o n  f o r  t h a t  g r o u p .

Each  c u r v e  i s  b a s e d  on t h e  d a t a  o f  30 S s .
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a more s t a b l e  p a i r  o f  c u r v e s .  I n  F i g u r e  6 t h e  same g r o u p s  

a r e  a g a i n  c o m b in e d  i n  o r d e r  t o  f o c u s  on J u s t  t h e  l a s t  30 

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

F i g u r e  7 p r e s e n t s  b a c k w a r d  c u r v e s  b a s e d  on j u s t  t h e  

h i g h e s t  and  l o w e s t  Ss i n  MA. The h i g h  g ro u p  h a d  MAs b e t w e e n  

92 an d  120 m o n th s .  The low g ro u p  went  f ro m  49 t o  74 m o n th s .

A l t h o u g h  some o f  t h e  c u r v e s  i n  F i g u r e s  4 ,  5 ,  6 ,  a n d  7 

do t e n d  t o  h o v e r  more above  t h a n  b e lo w  t h e  c h a n c e  l e v e l ,  

t h i s  may be  due t o  t h e  c r i t e r i a l  a r t i f a c t  d i s c u s s e d  above  

a nd  d e p i c t e d  i n  F i g u r e  3* D e s p i t e  t h i s  p r o b l e m ,  by an d  

l a r g e  t h e s e  c u r v e s  c o u l d  h a r d l y  be u s e d  t o  s u p p o r t  a  g r a d u a l  

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

S t a t i o n a r i t y . T h r e e  d i f f e r e n t  a p p r o a c h e s  w ere  u s e d  t o  d e ­

t e r m i n e  w h e t h e r  o r  n o t  t h e  p r o b a b i l i t y  o f  a  c o r r e c t  r e s p o n s e  

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

r e s u l t s  w ere  m ix e d .  When t h e  d a t a  w e re  V i n c e n t i z e d  by 

h a l v e s ,  s i g n i f i c a n t  d i f f e r e n c e s  w e re  fo u n d  b e t w e e n  t h e  

f i r s t  and  s e c o n d  h a l v e s .  When b a c k w a r d  l e a r n i n g  c u r v e s  

were  s t u d i e d ,  no  s i g n i f i c a n t  c h a n g e  i n  p r o b a b i l i t y  o c c u r e d  

a s  t h e  Ss n e a r e d  s o l u t i o n .  When t e s t s  w e re  done on i n d i ­

v i d u a l  S s , o n l y  2 o u t  o f  60 Ss show ed  c l e a r c u t  s i g n i f i c a n c e .  

Two more w e re  p o s s i b l y  s i g n i f i c a n t ,  b u t  o n l y  i f  T o c h e r ' s  

m o d i f i c a t i o n  o f  F i s h e r ' s  e x a c t  t e s t  was u s e d .  ( S i e g e l ,  1956)

R e f e r r i n g  f i r s t  t o  t h e  t e s t s  on i n d i v i d u a l  S s , t h e  

p r o c e d u r e  was t o  t a k e  b l o c k s  o f  a b o u t  10 t r i a l s  e a c h .
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F i g u r e  6 .  B ackw ard  a c q u i s i t i o n  c u r v e s  o f  g r o u p s  

c o m b in e d  a c c o r d i n g  t o  s t i m u l u s - d i m e n s i o n a l i t y . Each 

i s  b a s e d  on t h e  d a t a  o f  30 S s .

c u r v e
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F i g u r e  7.  B ackw ard  a c q u i s i t i o n  c u r v e s  o f  h i g h  and  

low MA g r o u p s .  Each c u r v e  i s  b a s e d  on t h e  d a t a  o f  16 Ss 

a t  i t s  r i g h t  e n d ,  and  o f  f e w e r  Ss a s  i t  moves t o w a r d  t h e  

l e f t .
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C h i - s q u a r e  was u s e d ,  e x c e p t  f o r  c a s e s  w h e re  t h e r e  was a 

f o u r f o l d  t a b l e  more s u i t a b l e  f o r  F i s h e r ' s  e x a c t  t e s t .  The 

a l p h a  l e v e l  was 5% , and  5% o f  6 0 Ss i s  3 S s . In a sm u ch  as  

the t*e  w e re  o n l y  f rom  2 t o  4 Ss who showed s i g n i f i c a n c e ,  i t  

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

a s s u m p t i o n  o f  s t a t i o n a r i t y .

S t a t i o n a r i t y  t e s t s  b a s e d  on t h e  b a c k w a r d  c u r v e  d a t a  

w e re  done i n  tw o  d i f f e r e n t  w a y s .  F i r s t ,  c h i - s q u a r e s  were  

c o m p u te d  f o r  t h e  t r i a l s  b e t w e e n  t h e  m e d ia n s  and  s o l u t i o n s ,  

t h a t  i s  , t h e  l a s t  36 t r i a l s  f o r  t h e  t w o - d i m e n s i o n  g r o u p s  

a n d  t h e  l a s t  81 t r i a l s  f o r  t h e  f o u r - d i m e n s i o n  g r o u p s .  No 

s i g n i f i c a n t  c h a n g e s  were  fo u n d .

S i n c e  t h e  d a t a  and t h e o r y  o f  Zeaman and  House (1 9 6 3 )  

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

t e r i o n  was r e a c h e d ,  i t  was t h o u g h t  p o s s i b l e  t h a t  t h e  a n a l ­

y s i s  o f  t o o  many t r i a l s  a t  once  m ig h t  h a v e  m asked  t h i s  e f ­

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

t h e  l a s t  20 t r i a l s  w ere  done f o r  e a c h  o f  t h e  f o u r  g r o u p s  

s e p a r a t e l y  an d  f o r  a l l  f o u r  c o m b in e d .  A g a i n ,  none  o f  t h e  

c h i - s q u a r e s  w e re  s i g n i f i c a n t .

The r e s u l t s  o f  t h e  above  t e s t s  , b o t h  f rom  b a c k w a r d  

d a t a  and  f ro m  i n d i v i d u a l  d a t a ,  ru n  c o u n t e r  t o  t h e  Zeaman 

and  House a s s u m p t i o n  o f  g r a d u a l  r a t h e r  t h a n  a l l - o r - n o n e  

l e a r n i n g .  S i n c e  t h e  mean MA o f  t h e  Ss i n  t h i s  s t u d y  was 

h i g h e r  t h a n  t h a t  o f  t h e  Zeaman and  House  Ss , a  s e p a r a t e



45

a n a l y s i s  was p e r f o r m e d  f o r  t h e  15 Ss i n  t h e  p r e s e n t  s t u d y  

who h a d  MAs o f  l e s s  t h a n  s i x  y e a r s .  C h i - s q u a r e  t e s t s  

b a s e d  on t h e  l a s t  20 t r i a l s  o f  j u s t  t h e s e  15 Ss a g a i n  were  

n o t  s i g n i f i c a n t .

T h r ee  c h i - s q u a r e s  w e re  com pu ted  f rom  t h e  V i n c e n t i z e d  

d a t a .  One was f o r  Ss e x p o s e d  t o  two d i m e n s i o n s ;  one was 

f o r  Ss e x p o s e d  t o  f o u r  d i m e n s i o n s .  The t h i r d  was f o r  a l l  

t h e  Ss c o m b in e d .  A l l  t h r e e  w ere  s i g n i f i c a n t .  The o v e r a l l  

p r o p o r t i o n  c o r r e c t  i n  t h e  f i r s t  h a l v e s  o f  t h e  S s ' p r e - s o l u ­

t i o n  t r i a l s  was . 4 9 2 ;  f o r  t h e  s e c o n d  h a l v e s  i t  was . 5 5 6 .

A l th o u g h  t h e  r e s u l t s  f rom  t h e  V i n c e n t i z e d  d a t a  w ou ld  

seem  t o  c o n t r a d i c t  t h e  r e s u l t s  f r o m  t h e  b a c k w a r d  d a t a  and 

t h e  i n d i v i d u a l  d a t a ,  t h i s  may n o t  a c t u a l l y  be  s o .  The 

b a c k w a r d  d a t a  was f o c u s e d  p r i m a r i l y  on w ha t  t o o k  p l a c e  

w i t h i n  t h e  s e c o n d  h a l v e s  o f  most  S s ' d a t a ,  and  d i d  n o t  i n ­

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

i z e d  d a t a ,  Ss who w e re  s lo w  t o  l e a r n  c o n t r i b u t e d  much more 

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

d i d  t h e  f a s t  l e a r n e r s .  I t  i s  c o n c e i v a b l e  t h a t  t h e y  w e re  

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

t h e i r  r e s p o n s e s  i n  a  p a i r e d - a s s o c i a t e s  m a n n e r .  A l s o ,  t h e  

c r i t e r i a l  a r t i f a c t  d i s c u s s e d  b e f o r e  c o u l d  be r e s p o n s i b l e .

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

by Zeaman a n d  House ( 1963)>  t h e  t e s t s  b a s e d  on b a c k w a r d  

d a t a  w o u ld  seem much more p e r t i n e n t  t o  t h e  q u e s t i o n s  a t



h a n d  t h a n  w ou ld  t h e  t e s t s  o f  t h e  V i n c e n t i z e d  d a t a .

R esponse  p a t t e r n s . In a sm u ch  a s  e a c h  o f  t h e  f o u r  p a i r s  o f  

s t i m u l i  was p r e s e n t e d  i n  two d i f f e r e n t  a r r a n g e m e n t s ,  t h e r e  

were  e i g h t  s t i m u l u s - p a t t e r n s  t h a t  any  g i v e n  S was e x p o s e d  

t o .  I t  s eem ed  r e a s o n a b l e  t o  s u s p e c t  t h a t  some o f  t h e  Ss 

m igh t  have  l e a r n e d  i n  an  a l l - o r - n o n e ,  p a i r e d - a s s o c i a t e s  

m a n n e r ,  w i t h  some s t i m u l u s - p a t t e r n s  b e i n g  l e a r n e d  e a r l i e r  

and  some l a t e r  i n  t h e  c o u r s e  o f  t r a i n i n g .  To c h ec k  on t h i s  

p o s s i b i l i t y ,  a  2 x 8 c o n t i n g e n c y  t a b l e  was c r e a t e d  f o r  e a c h  

o f  t h e  60 S s .  The f r e q u e n c i e s  o f  c o r r e c t  and  i n c o r r e c t  

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

e x c l u d i n g  t h e  f i r s t  p r e s e n t a t i o n  o f  e a c h .  Twelve c h i - s q u a r e s  

were  s i g n i f i c a n t .  I n  o t h e r  w o r d s ,  12 Ss r e s p o n d e d  c o r r e c t l y  

t o  some s t i m u l u s - p a t t e r n s  more o f t e n  t h a n  t h e y  d i d  t o  o t h e r s .

Upon e x a m i n i n g  t h e  12 c o n t i n g e n c y  t a b l e s  t h a t  showed  

s i g n i f i c a n c e ,  i t  became c l e a r  t h a t  many o f  t h e m  r e f l e c t e d  

a p o s i t i o n  p r e f e r e n c e  on t h e  p a r t  o f  t h e  S.  T h a t  i s ,  l e f t -  

h a n d e d  p a t t e r n s  m igh t  be  a n s w e r e d  c o r r e c t l y  w i t h  g r e a t e r  

f r e q u e n c y  t h a n  r i g h t - h a n d e d  p a t t e r n s ,  o r  v i c e - v e r s a .  Sub­

s e q u e n t  t e s t s  show ed  t h a t  11 o f  t h e  12 d i d  i n  f a c t  h a v e  a  

s i g n i f i c a n t  p o s i t i o n  b i a s .  T h i s  c o i n c i d e s  w i t h  t h e  E ’ s 

r e c o l l e c t i o n  o f  some Ss who w o u ld  r e p e a t e d l y  r e a c h  f o r  t h e  

same s i d e  o f  t h e  t r a y ,  f o r  w ha t  s eem ed  l i k e  h u n d r e d s  o f  

t r i a l s .

I n  o r d e r  t o  d e t e r m i n e  w h ich  o f  t h e s e  12 t a b l e s  were
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s i g n i f i c a n t  f o r  r e a s o n s  o t h e r  t h a n  p o s i t i o n  p r e f e r e n c e s ,  

t h e  2 x 8  t a b l e s  w e re  d i v i d e d  i n t o  tw o  2 x 4 t a b l e s  f o r  

e a c h  S.  The r i g h t - h a n d e d  p a t t e r n s  w ere  i n  one t a b l e ,  t h e  

l e f t  i n  t h e  o t h e r .  I f  t h e  c h i - s q u a r e s  f ro m  b o t h  o f  t h e  

s m a l l e r  t a b l e s  w e re  n o t  s i g n i f i c a n t ,  i t  m ig h t  be c o n c l u d e d  

t h a t  t h e  s i g n i f i c a n c e  o f  t h e  l a r g e r  t a b l e  was due s o l e l y  

t o  a  p o s i t i o n  b i a s .  E i g h t  o f  t h e  12 met t h i s  c r i t e r i o n  o f  

n o n s i g n i f i c a n c e .  F o r  e a c h  o f  t h e  o t h e r  4 S s , o n l y  one o f  

t h e  2 x 4  t a b l e s  was s i g n i f i c a n t .  T h r e e  o f  t h e s e  d i d  i n  

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

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

o f  t h e i r  2 x 8  t a b l e s .  C o n s e q u e n t l y ,  t h e s e  f o u r  w e re  

s i n g l e d  o u t  f o r  f u r t h e r  s t u d y .

None o f  t h e  f o u r  Ss i n  q u e s t i o n  was  among t h e  f o u r  

Ss who showed s i g n i f i c a n t  d e p a r t u r e s  f ro m  s t a t i o n a r i t y .  

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

t h e  l a s t  90 o r  t h e  l a s t  20 t r i a l s ,  were  n o t  s i g n i f i c a n t .  

I n d i v i d u a l  t e s t s  on j u s t  t h e  l a s t  90 t r i a l s  were  a l s o  

i n s i g n i f i c a n t .

An a d d i t i o n a l  t y p e  o f  s t a t i o n a r i t y  t e s t  was d e v i s e d ,  

w h e r e i n  t h e  r e s p o n s e  s e q u e n c e s  f o r  e a c h  o f  t h e  e i g h t  s t i m ­

u l u s - p a t t e r n s  w e re  t a b u l a t e d  s e p a r a t e l y .  T h e se  r e s p o n s e  

s e q u e n c e s  c o u l d  t h e n  be a d j u s t e d  t o  h a v e  a  common s t a r t i n g  

p o i n t  o r  a  common e n d i n g  p o i n t .  Both  m e thods  w e re  u s e d .  

None o f  t h e  f o u r  Ss showed any d e p a r t u r e  f rom  s t a t i o n a r i t y
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w i t h  t h e s e  t e s t s  e i t h e r .

U s i n g  t h e  same r e s p o n s e  s e q u e n c e s ,  r u n s  t e s t s  w e re  

done f o r  e a c h  o f  t h e  e i g h t  p a t t e r n s  f o r  e a c h  o f  t h e  f o u r  

S s .  Of 32 t e s t s ,  o n l y  2 w e re  s i g n i f i c a n t .  They h a p p e n e d  

t o  be f rom  t h e  same S ,  b u t  t h e  p a t t e r n  o f  t h e  r e s p o n s e s  

was n o t  v e ry  e l u c i d a t i n g .  T h i s  S d i d  show a p o s i t i o n  

p r e  f e r e n c e .

R e t u r n i n g  t o  t h e  p r o b l e m  o f  why t h e  f o u r  2 x 8  t a b l e s  

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

f e r e n c e s  w e re  a  c o n t r i b u t i n g  f a c t o r .  T h e r e  was no  e v i d e n c e  

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

60 s u c h  t a b l e s ,  o nce  a g a i n  t h e  l i k e l i h o o d  o f  a l p h a  e r r o r  

p r e s e n t s  i t s e l f .

T a b l e  7 shows t h e  f r e q u e n c i e s  o f  t h e  v a r i o u s  t e s t  

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

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

r e s u l t s .

P o s i t i o n  p r e f e r e n c e s . The d i f f e r e n c e  b e t w e e n  t h e  p r o p o r t i o n  

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

z - t e s t .  S e v e n t e e n  S s , 11 f rom  t h e  f o u r - d i m e n s i o n  c o n d i t i o n ,  

show ed  a  s i g n i f i c a n t  b i a s  t o w a r d  one s i d e  o r  t h e  o t h e r .

The d a t a  o f  t h e s e  17 Ss w e re  V i n c e n t i z e d  by t e n t h s ,  

and  t h e  f r e q u e n c i e s  o f  e a c h  S ' s  more f r e q u e n t  o r  p r e f e r r e d  

r e s p o n s e  w e re  t a b u l a t e d .  F i g u r e  8 shows t h e  t y p i c a l  a b ­

s o r p t i o n  i n t o  t h e  p o s i t i o n  b i a s e s ,  an d  a l s o  t h e  b r e a k i n g
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T a b l e  7

F r e q u e n c i e s  o f  R esp o n se  P a t t e r n  R e s u l t s  

a c c o r d i n g  t o  T r e a t m e n t

R e s u l t s  Two F o u r  Mean P e r c e n t
o f  T e s t s  D im e n s io n s  D im e n s io n s  P r e f e r r e d  R esp o n se

2x8 S » ,
b o t h  2x4s  NS»* 3 5 7 6 .0

2x8 S ,
one 2x4 S 1 3 6 9 . 5

2x8 NS,
b o t h  2x4s  NS 10 12 5 6 . 5

2x8 NS,
one 2x4 S i  0 5 8 .0

I n s u f f i c i e n t
D a ta  15 10 6 0 . 7

T o t a l  S u b j e c t s  30 30

* S = S i g n i f i c a n t ,  ** NS = Not S i g n i f i c a n t



50

F i g u r e  8. V i n c e n t i z e d  d a t a  o f  t h e  17 Ss who showed 

s i g n i f i c a n t  p o s i t i o n  p r e f e r e n c e s .
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o u t  o f  t h e s e  b i a s e s  J u s t  p r i o r  t o  s o l u t i o n .  The a b s o r p t i o n  

p r o c e s s  i s  i l l u s t r a t e d  more v i v i d l y  by F i g u r e  9 w h ic h  u s e s  

j u s t  t h e  f i r s t  15 t r i a l s  o f  e a c h  S.

R e v e r s a l

D e s p i t e  t h e  d i f f e r e n c e s  i n  t a s k  d i f f i c u l t y  w h ich  were  

e v i d e n c e d  i n  a c q u i s i t i o n ,  t h e r e  w e re  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  r a t e  o f  r e v e r s a l  f o r  t h e  f o u r  g r o u p s .  T a b l e  8 

su m m a r i z e s  t h i s  a n a l y s i s .  N e i t h e r  w e re  t h e r e  s i g n i f i c a n t  

d i f f e r e n c e s  when t h e  r e c i p r o c a l  o f  t r i a l s - t o - c r i t e r i o n  was 

u s e d ,  n o r  when h i g h  a n d  low MA g r o u p s  were  com pared  i n  a 

t h r e e - w a y  a n a l y s i s  o f  v a r i a n c e  u s i n g  r e c i p r o c a l s .  Means 

and  m e d ia n s  f o r  t r i a l s - t o - c r i t e r i o n  i n  r e v e r s a l  a r e  shown 

i n  T a b l e  9 .  A l t h o u g h  t h e  d i f f e r e n c e s  w ere  n o t  s i g n i f i c a n t ,  

i t  may be n o t e d  t h a t  t h e  d i r e c t i o n  o f  t h e  d i f f e r e n c e s  was 

o p p o s i t e  t o  w ha t  i s  p r e d i c t e d  by t h e  " o v e r l e a r n i n g  r e v e r s a l  

e f f e c t "  ( L o v e j o y ,  1966)  a n d  by t h e  t h e o r y  o f  Zeaman and  

House  (196 3 ) .

R e v e r s a l  c u r v e s . One o f  t h e  s t a t e d  g o a l s  o f  t h i s  r e s e a r c h  

was t o  e x am in e  t h e  s h a p e  o f  t h e  r e v e r s a l  f u n c t i o n  i n  b o t h  

f o r w a r d  and  b a c k w a r d  c u r v e s .  W ith  f o r w a r d  c u r v e s  t h i s  was 

a  r e l a t i v e l y  s i m p l e  m a t t e r .  W i th  b a c k w a r d  c u r v e s ,  h o w e v e r ,  

t h e r e  w ere  u n f o r e s e e n  d i f f i c u l t i e s .

Ina sm uch  a s  r e v e r s a l  i s  a  r a p i d  p r o c e s s  f o r  most S s , 

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

s o o n  become u n r e l i a b l e  as  t h e  d a t a  o f  e a c h  s u c c e e d i n g  S a r e
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F i g u r e  9 .  The f i r s t  15 t r i a l s  o f  t h e  17 Ss who 

show ed  s i g n i f i c a n t  p o s i t i o n  p r e f e r e n c e s .
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T a b l e  8

A n a l y s i s  o f  V a r i a n c e  o f  T r i a l s - t o - C r i t e r i o n  i n  R e v e r s a l

S o u r c e SS d f MS F

C r i t e r i a  (C) 1297.  3 1 1 2 9 7 .3 1 . 8 7

D im e n s io n s  (D) 1 2 0 . 4 1 1 2 0 . 4 .1 7

C x D . 8 1 . 8 .0 0

W i t h i n  Groups 3 8 7 8 0 . 4 56 6 9 2 .5

T o t a l 4 0 1 9 8 .9 59
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Tab l e  9

M e a n s  a n d  M ed ians  o f  T r i a l s - t o - C r i t e r i o n  M easure  

i n  R e v e r s a l  by T r e a t m e n t  Groups

Group Means Medians

Two D i m e n s i o n s ,  Easy C r i t e r i  on (2D-8C) 1 5 .0 7 6

Two D i m e n s i o n s ,  Hard C r i t e r i  on (2D-11C) 2H. 13 13

F o u r  D i m e n s i o n s ,  Easy C r i t e r i o n (HD-8C) 1 2 .0 0 3

F o u r  D i m e n s i o n s ,  H ard C r i t e r i o n ( HD-11C) 2 1 . 6 7 H

O v e r a l l 1 8 .2 2 H.5
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u s e d  up. A l s o ,  a b o u t  a  t h i r d  o f  t h e  Ss c o u l d n ' t  be  u sed  

a t  a l l ,  a s  t h e y  made o n l y  one  e r r o r  p r i o r  t o  t h e i r  c r i t e r -  

i a l  r u n s .  F o r  t h e  same r e a s o n s ,  b a c k w a r d  and f o r w a r d  

c u r v e s  a r e  n o t  c o m p a r a b l e .  I n  f o r w a r d  c u r v e s ,  o nce  a 

h a s  met h i s  c r i t e r i o n  he i s  a s su m e d  t o  c o n t i n u e  a t  t h e  same 

l e v e l  o f  p e r f o r m a n c e ,  an d  t h e  a s s u m e d  d a t a  i s  u s e d  i n  c u rv e  

c o n s t r u c t i o n .  I n  b a c k w a r d  c u r v e s ,  when one r e a c h e s  t h e  

b e g i n n i n g  o f  a S ' s  d a t a ,  t h a t  S d r o p s  o u t  o f  t h e  p i c t u r e .

The r e m a i n i n g  ( l e f t w a r d )  p o r t i o n  o f  t h e  c u r v e  w i l l  be  un­

i n f l u e n c e d  by t h a t  S.

F i g u r e  10 shows t h e  b a c k w a r d  c u r v e s  o f  t h e  f o u r  t r e a t ­

ment g r o u p s .  The p o i n t s  i n  t h i s  f i g u r e  a r e  b a s e d  on a  mean 

o f  o n l y  8 . 6  S s .  That  t h e s e  c u r v e s  a r e  u n r e l i a b l e  i s  demon­

s t r a t e d  by one c u r v e  h a v i n g  t h e  t y p i c a l  S s t a r t  r e v e r s a l  

w i t h  a  r a t e  o f  75/5 c o r r e c t .

I n  F i g u r e  11 t h e  g r o u p s  a r e  c o m b in e d  a c c o r d i n g  t o  

t r e a t m e n t  v a r i a b l e s  i n  an  e f f o r t  t o  o b t a i n  more s t a b l e  b a c k ­

w ard  c u r v e s .  Only  one o f  t h e  f o u r  c u r v e s  i n  t h e  f i g u r e  

shows any h i n t  o f  a  g r a d u a l  f u n c t i o n .

F i g u r e  12 shows t h e  f o r w a r d  r e v e r s a l  c u r v e s  o f  t h e  two 

g r o u p s  t h a t  w ere  s u p p o s e d  t o  h a v e  t h e  g r e a t e s t  and l e a s t  

am ounts  o f  t h e  m i d - r e v e r s a l  p l a t e a u  e f f e c t  a c c o r d i n g  t o  

Zeaman and  House (196 3 ) .  I n s p e c t i o n  o f  t h e s e  c u r v e s  r e v e a l s  

t h a t  t h e  g ro u p  w h ic h  was s u p p o s e d  t o  h a v e  t h e  l e a s t  p l a t e a u  

h a d  t h e  m o s t ,  a n d  v i c e - v e r s a .  H o w ev e r ,  i t  i s  n o t  e s t a b l i s h e d
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F i g u r e  10.  B ackw ard  r e v e r s a l  c u r v e s  o f  t h e  f o u r  

t r e a t m e n t  g r o u p s .  P l a c e m e n t  and  l e n g t h  o f  e a c h  c u r v e  

w e re  d e t e r m i n e d  by t h e  m ed ian  n um ber  o f  t r i a l s - t o -  

c r i t e r i o n  f o r  t h a t  g r o u p .  Each  c u r v e  i s  b a s e d  on t h e  

d a t a  o f  f rom  9 t o  13 Ss a t  i t s  r i g h t  e n d ,  and  from 

8 t o  9 Ss a t  i t s  l e f t  e n d .
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F i g u r e  11.  Backward  r e v e r s a l  c u r v e s  o f  g r o u p s  

c o m b in e d  a c c o r d i n g  t o  t r e a t m e n t  v a r i a b l e s .  The r i g h t  en d  

o f  e a c h  c u r v e  I s  b a s e d  on f rom  19 t o  2 2  S s . The l e f t  end  

o f  e a c h  c u r v e  I s  b a s e d  on f rom  11 t o  1^ S s , I . e . ,  l e s s  

t h a n  h a l f  o f  t h e i r  r e s p e c t i v e  s a m p l e s .
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F i g u r e  12.  F o r w a rd  r e v e r s a l  c u r v e s  o f  t h e  tw o  

t r e a t m e n t  g r o u p s  p r e d i c t e d  t o  show t h e  g r e a t e s t  and  

l e a s t  p l a t e a u  e f f e c t s .  I n c r e a s e d  d i m e n s i o n a l i t y  a n d  an 

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

p l a t e a u .
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t h a t  t h e  a p p a r e n t  p l a t e a u  i s  due t o  a n y t h i n g  more t h a n  

random  e r r o r  i n  t h e  d a t a .

The f o r w a r d  r e v e r s a l  c u r v e s  i n  F i g u r e s  13 an d  14 a r e  

d e r i v e d  f rom  g r o u p s  co m b in ed  a c c o r d i n g  t o  t r e a t m e n t  v a r i a ­

b l e s .  N e i t h e r  o f  t h e s e  f i g u r e s  o f f e r s  any s u b s t a n t i a l  

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

I n  F i g u r e  15 a r e  b o t h  a  b a c k w a r d  and a  f o r w a r d  c u r v e .  

The f o r w a r d  c u r v e  i s  b a s e d  on a l l  60 Ss co m b in e d .  The b a c k ­

w ard  c u r v e  i s  b a s e d  upon t h o s e  4 l  Ss who n e e d e d  more t h a n  

one t r i a l  f o r  r e v e r s a l .  T hese  tw o  c u r v e s  p r o v i d e  a  d r a m a t i c  

i l l u s t r a t i o n  o f  how m i s l e a d i n g  a  f o r w a r d  c u r v e  may b e .  I n ­

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

i n d i c a t e s  o n l y  5H% c o r r e c t  j u s t  two t r i a l s  b e f o r e  t h e  c r i -  

t e r i a l  r u n .

The r e v e r s a l  p e r f o r m a n c e s  o f  t h e  h i g h  and  low MA g r o u p s  

a r e  c o m p a r e d  i n  F i g u r e s  16 and  17 .  The f o r w a r d  c u r v e s  i n  

F i g u r e  16 w o u ld  seem t o  i n d i c a t e  a  d i f f e r e n c e  i n  t h e i r  r a t e s  

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

r e v e a l  t h e  p a t t e r n  o f  i n d i v i d u a l  S s .  The b a c k w a r d  c u r v e s  

i n  F i g u r e  17 show t h a t  Ss f rom  b o t h  g r o u p s  p e r f o r m e d  n e a r  

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

p u r p o s e s  o f  t h i s  s t u d y  i s  t h a t  t h e r e  i s  no  s u b s t a n t i a l  i n ­

d i c a t i o n  t h a t  t h e  c u r v e s  i n  F i g u r e  16 d i f f e r  i n  t h e i r  u n d e r ­

l y i n g  f u n c t i o n s ;  t h a t  i s ,  b o t h  a p p e a r  t o  be  n e g a t i v e l y  a c ­

c e l e r a t e d  t h r o u g h o u t ,  w i t h  no  i n f l e c t i o n  i n  e i t h e r .  T h u s ,
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F i g u r e  13.  F o r w a rd  r e v e r s a l  c u r v e s  o f  g r o u p s  co m b in ed  

a c c o r d i n g  t o  s t i m u l u s - d i m e n s i o n a l i t y . Each  c u r v e  i s  b a s e d  

on  t h e  d a t a  o f  30 S s .
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F i g u r e  14 .  F o rw a rd  r e v e r s a l  c u r v e s  o f  g r o u p s  com bined  

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

b a s e d  on t h e  d a t a  o f  30 S s .
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F i g u r e  15.  R e v e r s a l  c u r v e s  b a s e d  on t h e  com bined  

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

b a s e d  on t h e  d a t a  o f  60 S s .  The b a c k w a r d  c u r v e  i s  b a s e d  

on t h e  d a t a  o f  ^1 S s .  P l a c e m e n t  an d  l e n g t h  o f  t h e  b a c k ­

w a r d  c u r v e  w e re  d e t e r m i n e d  by t h e  m ed ian  num ber  o f  t r i a l s -  

t o - c r i t e r i o n  i n  r e v e r s a l .
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F i g u r e  16.  F o r w a rd  r e v e r s a l  c u r v e s  o f  h i g h  and  low 

MA g r o u p s .  Each  c u r v e  i s  b a s e d  on t h e  d a t a  o f  16 Ss*
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F i g u r e  17.  B ackw ard  r e v e r s a l  c u r v e s  o f  h i g h  and  low 

MA g r o u p s .  Each  c u r v e  i s  b a s e d  on t h e  d a t a  o f  16 Ss a t  i t s  

r i g h t  e n d ,  a n d  f e w e r  Ss as  i t  moves t o w a r d  t h e  l e f t .
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t h e  f a c t  t h a t  Ss i n  t h i s  r e s e a r c h  w e re  o f  h i g h e r  MA t h a n  

t h e  Zeaman and  House Ss m ig h t  n o t  be  r e l e v a n t  t o  t h e  

p r e d i c t e d  m i d - r e v e r s a l  p l a t e a u .

M i d - r e v e r s a l  p l a t e a u s . Two m e th o d s  w e re  d e v i s e d  t o  m e as u re  

t h e  s i z e  o f  t h e  m i d - r e v e r s a l  p l a t e a u ,  s h o u l d  i t  h a v e  m an i ­

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

d a t a  i n  an a n a l y s i s  o f  v a r i a n c e ;  t h e  o t h e r  c o m p a red  g ro u p  

s t a t i s t i c s .

Each i n d i v i d u a l  S p r o v i d e s  a  s e q u e n c e  o f  r i g h t  and 

w ro n g  r e s p o n s e s  p r i o r  t o  m e e t i n g  t h e  c r i t e r i o n  i n  r e v e r s a l .  

T h i s  may be c o d i f i e d  a s  a  s e r i e s  o f  o n es  and  z e r o e s .  I t  

i s  a s su m ed  t h a t  a t  t h e  s t a r t  o f  r e v e r s a l  t r a i n i n g  t h e  p r o ­

b a b i l i t y  o f  a  c o r r e c t  r e s p o n s e  w i l l  be  q u i t e  low.  When 

t h e  c r i t e r i o n  i s  m e t ,  t h i s  p r o b a b i l i t y  s h o u l d  be  h i g h .  I f  

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

s a l  l e a r n i n g  i s  i n c r e m e n t a l ,  t h e r e  s h o u l d  be  a p e r i o d  when 

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

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

z e r o e s  and  o n e s  t h a t  r e p r e s e n t  t h e  r e s p o n s e  s e q u e n c e .  The 

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

t h e  l a r g e r  t h e  n um ber  o f  f l u c t u a t i o n s  t h a t  w o u ld  be  e x p e c t e d .

The n um ber  o f  f l u c t u a t i o n s  may be  co m p u ted  i n  v a r i o u s  

w a y s .  T h e re  a r e  t h e  t o t a l  nu m b er  o f  c h a n g e s ,  o r  t h e  nu m b er  

o f  c h a n g e s  f r o m  z e r o  t o  one (w ro n g  t o  r i g h t ) ,  o r  t h e  num ber
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o f  r u n s ,  H a p p i l y ,  t h e y  a l l  h a v e  a d d i t i v e  r e l a t i o n s h i p s  

w i t h  e a c h  o t h e r  a n d  amount t o  t h e  same t h i n g .  A " r u n s "  

t e s t  s h o u l d  i n d i c a t e  t h a t ,  when t h e  p r o b a b i l i t i e s  o f  tw o  

d i f f e r e n t  e v e n t s  a r e  e q u a l ,  r u n s  a r e  more p l e n t i f u l .  The 

same i s  t r u e  f o r  f l u c t u a t i o n s .

Shepp a n d  T u r r i s i  ( 1969b)  h a v e  s u g g e s t e d  a  d i f f e r e n t  

m e a s u r e  o f  p l a t e a u  l e n g t h .  They c o u n t  t h e  n um ber  o f  t r i a l s  

b e t w e e n  t h e  f i r s t  c o r r e c t  r e s p o n s e  and  t h e  l a s t  e r r o r  i n  

r e v e r s a l .  T h i s  i s  a g r o s s e r  m e a s u r e  w h ic h  l o g i c a l l y  s h o u l d  

be  s u b j e c t  t o  g r e a t e r  i n f l u e n c e  f rom  c h a n c e  f a c t o r s .  The 

use  o f  r u n s  o r  f l u c t u a t i o n s  i s  p r e f e r a b l e .

A n a l y s i s  o f  v a r i a n c e  showed 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 t w e e n  t h e  f o u r  main  t r e a t m e n t  g r o u p s  w i t h  r e g a r d  t o  f l u c ­

t u a t i o n s  o r  r u n s  i n  t h e  r e v e r s a l  d a t a .  T h i s  was a l s o  t r u e  

when r e c i p r o c a l s  w e re  u s e d .  The a n a l y s i s  i s  s u m m a r i z e d  i n  

T a b l e  10.  The means and  m e d ia n s  a r e  shown i n  T a b l e  11.

When MA was a d d e d  as  a t h i r d  f a c t o r ,  w i t h  f o u r  Ss i n  

a g r o u p ,  a  s i g n i f i c a n t  d i f f e r e n c e  d i d  o c c u r ,  b u t  o n l y  on 

t h e  MA v a r i a b l e .  T h i s  was t h e  o n l y  i n s t a n c e  o f  a  s i g n i f i ­

c a n t  d i f f e r e n c e  on a  p l a t e a u  m e a s u r e  when d e a l i n g  s t r i c t l y  

w i t h  " l e a r n i n g "  S s .  I t  was p r o b a b l y  n o t  u n r e l a t e d  t o  t h e  

f a c t  t h a t  t h e  16 h i g h  MA Ss h a d  a m ed ian  o f  2 t r i a l s - t o -  

c r i t e r i o n  i n  r e v e r s a l ,  w h i l e  t h e  16 low MA Ss h a d  a  m ed ian  

o f  6 . 5  t r i a l s - t o - c r i t e r i o n .  T a b l e  12 g i v e s  t h i s  a n a l y s i s .
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T a b l e  10

A n a l y s i s  o f  V a r i a n c e  f o r  W r o n g - t o - R i g h t  F l u c t u a t i o n s

i n  R e v e r s a l  D a ta

S o u r c e SS d f MS F

C r i t e r i a  (C) 8 1 .6 6 6 6 6 1 8 1 .6 6 6 6 6 2 . H2

D im e n s io n s  (D) 1 7 .0 6 6 6 7 1 1 7 .0 6 6 6 7 . 5 1

C x D . 2 6 6 6 7 1 .2 6 6 6 7 . 0 1

W i t h i n  Groups 1891 .  73208 56 33. 78093

T o t a l 1 9 9 0 .7 3 2 0 8 59
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T a b l e  11

Means a n d  M edians  o f  Runs i n  R e v e r s a l  D a ta

Group Means M edians

Two D i m e n s i o n s ,  E asy  C r i t e r i o n  (2D-8C) 8 . 0  ^

Two D i m e n s i o n s ,  H a rd  C r i t e r i o n  (2D-11C) 12 .  *1 6

F o u r  D i m e n s i o n s ,  E asy  C r i t e r i o n  (4D-8C) 5*6 2

F o u r  D i m e n s i o n s ,  H a rd  C r i t e r i o n  (^D-11C) 1 0 .5  ^
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T a b l e  12

A n a l y s i s  o f  V a r i a n c e  f o r  R e c i p r o c a l  o f  

W r o n g - t o - P i g h t  F l u c t u a t i o n s  I n  R e v e r s a l  

w i t h  MA as  a  T h i r d  F a c t o r

S o u r c e SS d f MS

M e n t a l  Age (M) .5 8 4 0 1 1 .5 8 4 0 1

C r i t e r i a  (C) .2 9 9 6 8 1 .2 9 9 6 8

D im e n s io n s  (D) .0 3 0 2 5 1 .0 3 0 2 5

M x C .0 2 7 9 2 1 .02792

M x D . 0 0 6 8 7 1 .OO687

C x D .0 2 1 9 7 1 .0 2 1 9 7

M x C x D .2 1 8 8 6 1 .2 1 8 8 6

W i t h i n  Groups 3 .2 7 7 4 4 24 .1 3 6 5 6

T o t a l 4 .4 6 7 0 0 31

* P <  .05

F

4 .2 8 *  

2 . 1 9  

. 2 2  

. 20  

.05  

.16  

1.60
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T r i a l s - t o - c r i t e r i o n  s c o r e s  and  i n d i v i d u a l  p l a t e a u  

m e a s u r e s  a r e  c l o s e l y  c o r r e l a t e d .  A c c o r d i n g  t o  Zeaman an d  

House ( 1 9 6 3 )  i t  i s  t h e  p l a t e a u  e f f e c t  t h a t  i s  r e s p o n s i b l e  

f o r  some g r o u p s  r e q u i r i n g  more t r i a l s .  I n  o r d e r  t o  s e p a ­

r a t e  t h e  e f f e c t s  o f  t h e s e  tw o  v a r i a b l e s ,  a n a l y s i s  o f  c o -  

v a r i a n c e  was u s e d .  I t  i s  r e c o g n i z e d  t h a t  t h i s  was n o t ,  

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

n i q u e ,  a s  b o t h  o f  t h e  v a r i a b l e s  i n v o l v e d  w ere  d e p e n d e n t  

v a r i a b l e s .  N e v e r t h e l e s s ,  e a c h  o f  t h e  two v a r i a b l e s  was 

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

v a r i a b l e  whose  e f f e c t  was t o  be  p a r t i a l e d  o u t  o f  t h e  v a r i ­

a n c e s .  S i n c e  t h e  g r o u p s  d i d  h a v e  c o r r e l a t e d  means on t h e s e  

tw o  v a r i a b l e s ,  t h e  p r o c e d u r e  a d j u s t e d  b o t h  t h e  among g r o u p s  

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

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

In  f a c t ,  t h e r e  w e re  n o  s i g n i f i c a n t  d i f f e r e n c e s  f o r  any  main 

e f f e c t  o r  i n t e r a c t i o n ,  r e g a r d l e s s  o f  w h ich  was t h e  d e p e n d e n t  

v a r i a b l e .

The m e th o d  f o r  m e a s u r i n g  t h e  m i d - r e v e r s a l  p l a t e a u  i n  

g roup  d a t a  i n v o l v e s  t a k i n g  t h e  h e i g h t s  o f  t h e  p o i n t s  on t h e  

r e v e r s a l  c u r v e  an d  t r e a t i n g  them  as  a  s e t  o f  s c o r e s .  I f  

t h e r e  I s  a  p l a t e a u  i n  t h e  r e v e r s a l  c u r v e ,  t h e  s c o r e s  s h o u l d  

c l u s t e r  a b o u t  t h e i r  mean. I f  t h e r e  i s  no  s u c h  p l a t e a u ,  

t h e n  t h e  s c o r e s  s h o u l d  be more w i d e l y  d i s p e r s e d .  T h u s ,  t h e
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v a r i a n c e  o f  t h e s e  s c o r e s  s h o u l d  be a m e a s u r e  t h a t  i s  s e n ­

s i t i v e  t o  t h e  s i z e  o f  any p l a t e a u  t h a t  m igh t  e x i s t .  Such 

v a r i a n c e s  may be  co m p ared  by means o f  t h e  F r a t i o .  I n a s ­

much as t h e  m e a s u r e s  f rom  a r e v e r s a l  c u r v e  a r e  n o t  i n d e ­

p e n d e n t  , t h i s  must  be  r e g a r d e d  a s  a  v e r y  a p p r o x i m a t e  t e s t .

The r e v e r s a l  f u n c t i o n s  w h ic h  Zeaman and  House u s e d  t o  

i l l u s t r a t e  t h e  m i d - r e v e r s a l  p l a t e a u  w ere  i n  t h e  fo rm  o f  

f o r w a r d  l e a r n i n g  c u r v e s .  E x c e p t  f o r  one c o m p u t e r - g e n e r a t e d  

ex am p le  w h e re  t h e  p a r a m e t e r s  w e re  c h o s e n  t o  m ax im ize  t h e  

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

w i t h i n  t h e  f i r s t  10 o r  20 t r i a l s  o f  t h e  f o r w a r d  r e v e r s a l  

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

i f  t h e r e  was a  p l a t e a u  a t  a l l ,  i t  w ou ld  be  f o u n d  w i t h i n  t h e  

e a r l y  t r i a l s .

V a r i a n c e s  w e r e  com puted  u s i n g  T r i a l s  2 t h r o u g h  1 1 ,  and  

a g a i n  u s i n g  T r i a l s  2 t h r o u g h  2 1 .  The f i r s t  t r i a l  was n o t  

u s e d  b e c a u s e  i n  a l l  c a s e s  i t  h a d  a  v a l u e  o f  z e r o  and  w o u ld  

h a v e  a t t e n u a t e d  any d i f f e r e n c e s .  The v a r i a n c e s  o f  t h e  two 

c u r v e s  i n  e a c h  o f  F i g u r e s  1 2 ,  1 3 ,  1 ^ ,  and  16 w e re  co m p ared .  

No s i g n i f i c a n t  d i f f e r e n c e s  w e re  fo u n d  b e t w e e n  t h e  v a r i a n c e s  

o f  any o f  t h e  f o u r  p a i r s  o f  c u r v e s .  I n  t h e  c a s e  o f  t h e  

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

was o p p o s i t e  t o  t h a t  p r e d i c t e d  by Zeaman and  H o u se .  In  t h e  

c a s e  o f  t h e  MA v a r i a b l e ,  t h e  d i r e c t i o n  o f  t h e  d i f f e r e n c e s
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was t h a t  t h e  low MA g ro u p  h a d  t h e  h i g h e r  v a r i a n c e ,  i n d i ­

c a t i n g  l e s s  o f  a  p l a t e a u .

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

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  i n  t h e i r  r e v e r s a l  p e r f o r m a n c e ,  

t h e r e  s t i l l  r e m a i n s  t h e  q u e s t i o n  o f  w h e t h e r  any  p l a t e a u  

was a p p a r e n t  i n  t h e  d a t a .  R e f e r r i n g  t o  F i g u r e  15 w h ich  

shows t h e  f o r w a r d  r e v e r s a l  c u r v e  o f  a l l  60 Ss c o m b i n e d ,  i f  

one were  t o  l i m i t  o n e ' s  v iew  t o  j u s t  t h e  f i r s t  10 t r i a l s ,  

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

H ow ever ,  upon b r o a d e n i n g  t h e  p e r s p e c t i v e  t o  i n c l u d e  20 o r  

more t r i a l s ,  w ha t  a p p e a r e d  a s  a  p l a t e a u  c o u l d  j u s t  a s  e a s i l y  

be  t h e  r e s u l t  o f  r andom  e r r o r .  The o v e r a l l  f u n c t i o n  w o u ld  

a p p e a r  t o  be  n e g a t i v e l y  a c c e l e r a t e d  t h r o u g h o u t .

S t a t l o n a r l t y  i n  r e v e r s a l . T e s t s  f o r  s t a t i o n a r i t y  w ere  

p e r f o r m e d  on t h e  b a c k w a r d  d a t a  o f  v a r i o u s l y  c o n s t i t u t e d  

g r o u p s  o f  Ss a n d  on t h e  d a t a  o f  i n d i v i d u a l  S s .

T e s t s  on g ro u p  d a t a  u s e d  t h e  l a s t  10 t r i a l s  b e f o r e  t h e  

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

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

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

t h e  e a s y - c r i t e r i o n  S s , t h e  h i g h  MA Ss , and  t h e  low MA S s .  

None o f  t h e  r e s u l t i n g  c h i - s q u a r e  v a l u e s  w e re  s i g n i f i c a n t .

Only 2 3 Ss  p r o v i d e d  e n ough  d a t a  i n  r e v e r s a l  f o r  i n d i ­

v i d u a l  s t a t i o n a r i t y  t e s t s .  Only 2 o f  t h e s e  p r o d u c e d
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s i g n i f i c a n t  c h i - s q u a r e s .  A l th o u g h  t h e y  e x c e e d  t h e  n um ber  

e x p e c t e d  t h r o u g h  a l p h a  e r r o r ,  t h e y  c o u l d  h a r d l y  be  s a i d  t o  

s e t  a  t r e n d .

P s e u d o - L e a r n e r s

I s  i t  p o s s i b l e  t h a t  t h e  11 £3s who were  d i s q u a l i f i e d  

a s  p s e u d o - l e a r n e r s  were  i n  f a c t  s lo w  l e a r n e r s ?  I t  c o u l d  

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

f i e d  as  p s e u d o - l e a r n e r s .  Among t h i s  g ro u p  may h a v e  b e e n  

some who h a d  a c h i e v e d  an i n t e r m e d i a t e  s t a g e  o f  l e a r n i n g  

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

f o r  a t  l e a s t  some o f  t h e  d i f f e r e n c e s  b e t w e e n  t h e  p r e s e n t  

f i n d i n g s  a n d  t h o s e  o f  Zeaman and  h i s  a s s o c i a t e s .  H ow ever ,  

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

I f  t h e  r a t e  p a r a m e t e r s  a r e  i n d e e d  s i m i l a r  f o r  most  S 

g r o u p s ,  a s  Zeaman an d  House a s s e r t ,  an d  i f  t h e  s o - c a l l e d  

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

t o  m a s t e r y  when t h e y  met t h e i r  r e s p e c t i v e  c r i t e r i a ,  t h e n  

i t  w o u ld  be  e x p e c t e d  t h a t  t h e y  w o u ld  show d r a m a t i c  im p r o v e ­

ment i n  t h e  p o s t - c r i t e r i a l  t e s t  s e s s i o n .  But when t h e  f r e ­

q u e n c i e s  o f  c o r r e c t  r e s p o n s e s  i n  t h e  l a s t  30 t r i a l s  b e f o r e  

c r i t e r i o n  w ere  c o m p ar ed  w i t h  t h o s e  o f  t h e  t e s t  s e s s i o n ,  

u s i n g  c h i - s q u a r e s ,  t h e r e  w ere  no  s i g n i f i c a n t  d i f f e r e n c e s ,  

w h e t h e r  t e s t i n g  i n d i v i d u a l  S[s o r  a l l  11 t o g e t h e r .  The mean 

p r o p o r t i o n  c o r r e c t  i n  t h e  p r e - c r i t e r i a l  b l o c k  o f  t r i a l s
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was . 5 6 ,  w h i l e  i n  t h e  t e s t  s e s s i o n  i t  was . 6 2 .

A one s am p le  t - t e s t  was u s e d  t o  d e t e r m i n e  i f  t h e  

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

s e s s i o n .  With  10 d e g r e e s  o f  f r e e d o m ,  t h e  v a l u e  o f  t  was 

3 . 3 8  and  was s i g n i f i c a n t  a t  t h e  5% l e v e l .  A l s o ,  3 o f  t h e  

11 p s e u d o - l e a r n e r s  w ere  fo u n d  t o  h a v e  p e r f o r m e d  s i g n i f i ­

c a n t l y  above  c h a n c e  i n  t h e  t e s t  s e s s i o n ,  b a s e d  on i n d i v i ­

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

T a k i n g  t h e  11 p s e u d o - l e a r n e r s  a s  a  g r o u p ,  s t a t i o n a r i t y  

t e s t s  were  done u s i n g  t h e  l a s t  30 t r i a l s  o f  a c q u i s i t i o n ,  

and  a l s o  u s i n g  t h e  30 p o s t - c r i t e r i a l  t r i a l s  t h a t  c o n s t i t u t e d  

t h e  t e s t  s e s s i o n .  N e i t h e r  c h i - s q u a r e  was s i g n i f i c a n t ,  i n ­

d i c a t i n g  no  s i g n i f i c a n t  im p r o v em e n t  w i t h i n  e i t h e r  b l o c k  o f  

t r i a l s .

I t  i s  r e c o g n i z e d  t h a t  t h e  l a c k  o f  s i g n i f i c a n t  d i f f e r ­

e n c e s  d o e s  n o t  e s t a b l i s h  t h e  n u l l  h y p o t h e s i s .  W hi le  t h e  

im p ro v em e n t  b e t w e e n  t h e  p r e - c r i t e r i a l  and  p o s t - c r i t e r i a l  

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

a  r e a l  g a i n .  One more b i t  o f  i n f o r m a t i o n  i s  r e l e v a n t  t o  

t h e  q u e s t i o n .

E v e r y  one o f  t h e  60 Ss  j u d g e d  t o  be ’’t r u e  l e a r n e r s "  

b e g a n  r e v e r s a l  w i t h  an e r r o r .  On t h e  s e c o n d  and  t h i r d  

t r i a l s  o f  r e v e r s a l ,  s t i l l ,  l e s s  t h a n  h a l f  gave  c o r r e c t  r e ­

s p o n s e s .  On t h e  o t h e r  h a n d ,  6 o f  t h e  11 p s e u d o - l e a r n e r s
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gave c o r r e c t  a n s w e r s  on t h e  f i r s t  r e v e r s a l  t r i a l .  F u r t h e r ­

m o r e ,  c o n s i d e r i n g  o n ly  t h e  4 p s e u d o - l e a r n e r s  who d i d  b e s t  

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

r e v e r s a l  t h e r e  w ere  e x a c t l y  5 0% c o r r e c t  r e s p o n s e s .

The w e i g h t  o f  t h e  e v i d e n c e  i n d i c a t e s  t h a t  most  o f  t h e  

p s e u d o - l e a r n e r s  w e re  i n d e e d  c o r r e c t l y  c l a s s i f i e d .  T h e r e  

w o u ld  seem t o  be  n o  c o m p e l l i n g  r e a s o n  t o  assume t h a t  any 

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

As m igh t  be  e x p e c t e d ,  n i n e  o f  t h e s e  Ss came f rom  g ro u p s  

t h a t  w e re  g i v e n  t h e  e a s i e r  c r i t e r i o n .  E i g h t  came from 

g r o u p s  e x p o s e d  t o  f o u r - d i m e n s i o n a l  s t i m u l i .  Most o f  them  

came f rom  t h e  l o w e r  e n d  o f  t h e  MA s p e c t r u m ,  w i t h  t h e i r  

m ed ian  MA b e i n g  l e s s  t h a n  f i v e  y e a r s .  T h e r e f o r e ,  i t  w ou ld  

seem r e a s o n a b l e  t o  e x p e c t  t h a t  s t u d i e s  w h ic h  u s e d  e a s i e r  

c r i t e r i a  an d  l o w e r  MAs t h a n  d i d  t h i s  s t u d y  w ould  p r o d u c e  a 

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

I t  i s  r e l e v a n t  t o  a sk  wha t  w o u ld  h a v e  h a p p e n e d  i f  

t h e s e  11 Ss h a d  n o t  b e e n  d i s c a r d e d ,  b u t  w e re  g r o u p e d  w i t h  

t h e  o t h e r s .  I n  t r y i n g  t o  a n s w e r  t h i s  q u e s t i o n ,  i t  w ou ld  

n o t  do m e r e l y  t o  add  th e m  t o  t h e  o t h e r  g r o u p s .  I n s t e a d ,  

t h e y  must be  u s e d  t o  r e p l a c e  Ss  f rom  t h e  o t h e r  g r o u p s .

Only t h e n  w o u ld  t h e y  h a v e  t h e i r  a p p r o p r i a t e  w e i g h t  i n  t h e  

r e v i s e d  d a t a .

A c q u i s i t i o n . W ith  r e g a r d  t o  a c q u i s i t i o n  d a t a ,  i f  b a c k w a rd  

c u r v e s  w e re  c o n s t r u c t e d  i n  t h e  m a n n e r  s u g g e s t e d  by Hayes
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(1 9 5 3 )  a n d  p o s s i b l y  a d o p t e d  by Zeaman and  House  ( 1 9 6 3 ) ,  

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

w o u ld  l o w e r  t h e  s u c c e s s  r a t e  i n  p o s t - c r i t e r i a l  t r i a l s ,  and  

t h e r e b y  make t h e  s l o p e  l e s s  s t e e p .

To i l l u s t r a t e  t h i s  e f f e c t  upon t h e  b a c k w a r d  a c q u i s i t i o n  

c u r v e ,  t h e  d a t a  o f  j u s t  one g ro u p  w i l l  be  u s e d .  T h e r e  w ere  

s e v e n  p s e u d o - l e a r n e r s , a l l  w i t h  MAs l e s s  t h a n  s i x  y e a r s ,  

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

l u s - d i m e n s i o n s . In  s e l e c t i n g  w h ic h  o f  t h e  t r u e  l e a r n e r s  

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

t h e m s e l v e s .  On t h e  one h a n d ,  s i n c e  t h i s  s t u d y  u s e d  s t r a ­

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

r e p l a c e  Ss o f  s i m i l a r  MA. They w o u ld  be  t h e  l o w e s t  s e v e n  

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

w ou ld  y i e l d  a  more hom ogeneous  g r o u p ,  s i m i l a r  i n  MA t o  

t h o s e  s t u d i e d  by Zeaman an d  H o u s e .  B o th  o f  t h e s e  a p p r o a c h e s  

were  a d o p t e d .  F i g u r e  18 i l l u s t r a t e s  t h e  e f f e c t  o f  t h e  

p s e u d o - l e a r n e r s  upon t h e  b a c k w a r d  a c q u i s i t i o n  c u r v e  o f  t h i s  

g r o u p .

R e v e r s a l .  T h r e e  o f  t h e  p s e u d o - l e a r n e r s  d i d  n o t  a c h i e v e  

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

p o s s i b l e  t o  s ay  wha t  t h e i r  t r i a l s - t o - c r i t e r i o n  s c o r e s  o r  

p l a t e a u  m e a s u r e s  m ig h t  u l t i m a t e l y  have  b e e n .  F o r t u n a t e l y ,  

a l l  t h r e e  w e re  f ro m  t h e  same t r e a t m e n t  g r o u p ,  w h ic h  d i d
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F i g u r e  18.  B ackw ard  a c q u i s i t i o n  c u r v e s  u s i n g  p o s t -  

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

w e re  e x p o s e d  t o  t h e  same e x p e r i m e n t a l  t r e a t m e n t .  Group 1 

c o n s i s t s  o f  t h e  o r i g i n a l  15 Ss j u d g e d  t o  be  t r u e  l e a r n e r s .  

Group 2 h a s  t h e  b o t t o m  7 Ss i n  MA r e p l a c e d  by p s e u d o ­

l e a r n e r s .  Group 3 h a s  t h e  t o p  7 Ss r e p l a c e d .
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h a v e  h i g h e r  means t h a n  t h e  o t h e r  g r o u p s ,  s o  t h a t  i t  may 

s a f e l y  be  s a i d  t h a t  t h e  d i f f e r e n c e s  b e t w e e n  g ro u p  means 

s h o u l d  h a v e  b e e n  l a r g e r  t h a n  t h e y  w e r e .  F o r  t h e  f o l l o w i n g  

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

t r u e  l e a r n e r s  who w e re  c l o s e s t  t o  th e m  i n  MA.

A n a l y s e s  o f  v a r i a n c e  w e re  done  u s i n g  t r i a l s - t o - c r i t e -  

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

T h e r e  were  no  s i g n i f i c a n t  d i f f e r e n c e s  among t h e  g r o u p s  u s ­

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

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

e n c e s  were  fo u n d  b e t w e e n  t h e  t w o - d i m e n s i o n  and  t h e  f o u r -  

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

more t r i a l s  o r  h a v i n g  l o n g e r  p l a t e a u s .  T a b l e  13 p r e s e n t s  

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

t o - c r i t e r i o n  and  p l a t e a u  m e a s u r e s .

Once a g a i n ,  a n a l y s i s  o f  c o v a r i a n c e  was u s e d ,  a l b e i t  

i m p r o p e r l y ,  t o  s e p a r a t e  t h e  v a r i a b l e s  o f  t r i a l s  a n d  p l a t e a u s .  

Each  o f  t h e  v a r i a b l e s  t o o k  i t s  t u r n  a s  t h e  d e p e n d e n t  v a r i ­

a b l e  and  a s  t h e  c o - v a r i a b l e .  U nder  t h i s  p r o c e d u r e ,  t h e r e  

w ere  no  s i g n i f i c a n t  d i f f e r e n c e s  a t  a l l .  The l o s s  o f  s i g n i ­

f i c a n c e  b e t w e e n  t h e  r e g u l a r  a n a l y s i s  o f  v a r i a n c e  and  t h e  

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

g r o u p s  h a d  c o r r e l a t e d  means on t h e s e  tw o  v a r i a b l e s .

Group m e a s u r e s  o f  p l a t e a u s ,  a s  b e f o r e ,  w ere  o b t a i n e d  

by c o m p u t i n g  t h e  v a r i a n c e s  o f  t h e  d a t a  p o i n t s  o f  t h e  f o r w a r d
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T a b l e  13

A n a l y s e s  o f  V a r i a n c e  f o r  R e v e r s a l  D a ta  

w i t h  P s e u d o - L e a r n e r s  S u b s t i t u t e d  f o r  True  L e a r n e r s

S o u r c e SS d f MS F

T r i a l s - t  o - C r i t e r i o n

C r i t e r i a  (C) 1 7 8 1 9 . 3 1 1 7 8 1 9 .3 2 . 5 4

D im e n s i o n s  (D) 3 3 5 1 2 .1 1 3 3 5 1 2 .1 4 . 7 8 *

C x D 1 9 5 1 2 .1 1 1 9 5 1 2 .1 2 . 7 8

W i t h i n  Groups 3 9 2 4 2 0 .2 56 7 0 0 7 .5

T o t a l 46 3 2 6 3 .7 59

P l a t e a u  Measures^-

C r i t e r i a  (C) 1 1 9 5 .4 1 1 1 9 5 .4 2 . 7 6

D im e n s i o n s  (D) 1 7 7 3 .3 1 1 7 7 3 . 3 4 .1 0 *

C x D 1216 .  7 1 1 2 1 6 . 7 2 . 8 1

W i t h i n  Groups 2 4 2 4 8 . 1 56 4 3 3 .0

T o t a l 2 8 4 3 3 .5 59

1 The s p e c i f i c  p l a t e a u  m e a s u re t h a t  was u s e d  i n  t h i s a n a l -

y s l s  was t h e  n u m b e r  o f  c h a n g e s  f ro m  w ro n g  t o  r i g h t .  The 

same r e s u l t s  w o u ld  h a v e  o c c u r e d  w i t h  any  o f  t h e  p l a t e a u  

m e a s u r e s  d i s c u s s e d .

•  P <  .0 5
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r e v e r s a l  c u r v e s .  F i g u r e s  19 ,  2 0 ,  and  21 show t h e  f o r w a r d  

r e v e r s a l  c u r v e s  w h ic h  r e s u l t e d  when p s e u d o - l e a r n e r s  w ere  

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

v a r i a n c e s  w ere  com puted  u s i n g  T r i a l s  2 t h r o u g h  11 and  a g a i n  

u s i n g  T r i a l s  2 t h r o u g h  2 1 .  Of t h e  s i x  p a i r s  o f  v a r i a n c e s ,  

one p a i r  d i f f e r e d  s i g n i f i c a n t l y .  B ased  on 20 t r i a l s ,  Ss 

who had  t h e  e a s i e r  c r i t e r i o n  i n  a c q u i s i t i o n  had  a  s i g n i f i ­

c a n t l y  l o w e r  v a r i a n c e  i n  r e v e r s a l  t h a n  d i d  Ss who h a d  t h e  

more s t r i n g e n t  c r i t e r i o n .  In  o t h e r  w o r d s ,  t h e  d a t a  p o i n t s  

o f  t h e  3s w i t h  t h e  e a s y  c r i t e r i o n  c l u s t e r e d  t o g e t h e r  as  

w ou ld  be e x p e c t e d  i f  t h e r e  were  a  p l a t e a u .  The F r a t i o  

was 2 .2*) ,  w i t h  19 d e g r e e s  o f  f r e e d o m  i n  t h e  n u m e r a t o r  and 

i n  t h e  d e n o m i n a t o r ,  w h ic h  i s  s i g n i f i c a n t  a t  t h e  5% l e v e l .

Once a g a i n  i t  i s  w o r t h w h i l e  t o  l o o k  a t  t h e  r e s u l t s  o f  

t h e  one t r e a t m e n t  g ro u p  t h a t  g e n e r a t e d  t h e  g r e a t e s t  num ber  

o f  p s e u d o - l e a r n e r s .  T h i s  was t h e  g ro u p  w i t h  t h e  e i g h t -  

t r i a l  c r i t e r i o n  and  f o u r  s t i m u l u s - d i m e n s i o n s . F i g u r e  22 

shows t h e  f o r w a r d  r e v e r s a l  c u r v e s  o f  t h i s  g r o u p ,  w i t h  and 

w i t h o u t  t h e  s u b s t i t u t i o n  o f  t h e  p s e u d o - l e a r n e r s .  U s in g  

j u s t  t h e  f i r s t  10 t r i a l s ,  t h e  v a r i a n c e  o f  t h e  o r i g i n a l  

g ro u p  o f  t r u e  l e a r n e r s  i s  s i g n i f i c a n t l y  l a r g e r  t h a n  t h a t  

o f  t h e  g ro u p  when p s e u d o - l e a r n e r s  a r e  s u b s t i t u t e d .  T h i s  

was t h e  c a s e  w h e t h e r  t h e  p s e u d o - l e a r n e r s  r e p l a c e d  t h e  t o p  

s e v e n  o r  t h e  b o t t o m  s e v e n  o f  t h e  o r i g i n a l  g r o u p .  T a b l e  1*) 

shows t h e  F v a l u e s  and  v a r i a n c e s .
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F i g u r e  19 .  F o r w a r d  r e v e r s a l  c u r v e s  o f  t h e  two 

t r e a t m e n t  g r o u p s  p r e d i c t e d  t o  show t h e  g r e a t e s t  and  t h e  

l e a s t  p l a t e a u  e f f e c t s .  I n  t h e s e  c u r v e s  p s e u d o - l e a r n e r s  

w e re  s u b s t i t u t e d  f o r  t r u e  l e a r n e r s  o f  s i m i l a r  MA. Each 

c u r v e  i s  b a s e d  on t h e  d a t a  o f  15 S s .
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CHANCE

40
4  D -  8 C

Z  D -  l i e

20 25
T R I A L S
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F i g u r e  2 0 .  F o rw ard  r e v e r s a l  c u r v e s  o f  g r o u p s  co m b in ed  

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

s u b s t i t u t e d  f o r  t r u e  l e a r n e r s  o f  s i m i l a r  MA. Each c u r v e  

i s  b a s e d  on t h e  d a t a  o f  30 S s .
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C H A N C E

TWO-DIMENSION S s  
FOUR-DIMENSION S s

20 25
T R I A L S
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F i g u r e  2 1 .  F o r w a rd  r e v e r s a l  c u r v e s  o f  g r o u p s  com bined  

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

l e a r n e r s  s u b s t i t u t e d  f o r  t r u e  l e a r n e r s  o f  s i m i l a r  MA.

Each  c u r v e  i s  b a s e d  on t h e  d a t a  o f  30 S s .



P
E

R
C

E
N

T
 

C
O

R
R

E
C

T

97

CHANCE

8 TRIAL CRITERION S S  

11 TRIAL CRITERION S S

15 20
T R I A L S
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F i g u r e  2 2 .  F o r w a r d  r e v e r s a l  c u r v e s  o f  d i f f e r e n t l y  

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

m e n t .  Group 1 c o n s i s t s  o f  t h e  o r i g i n a l  15 Ss j u d g e d  t o  be  

t r u e  l e a r n e r s .  Group 2 h a s  t h e  b o t t o m  7 Ss i n  MA r e p l a c e d  

by p s e u d o - l e a r n e r s .  Group 3 h a s  t h e  t o p  7 Ss r e p l a c e d .
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Curve

Group 1 :  

Group 2 : 

Group 3 :

* p <  .0

T a b l e  14

C o m p ar i so n  o f  V a r i a n c e s  f rom  F i g u r e  22 

U s i n g  t h e  F i r s t  10 T r i a l s

V a r i a n c e d f

True  L e a r n e r s 4 .0 2 2 9

Mixed Ss 2 . 2 1 4 9

Mixed Ss 1. 841 9

(nume r a t o r )  

3. 30* 

4 .7 7 *

5
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D i s c u s s i o n

The m a j o r  f i n d i n g s  o f  t h e  p r e s e n t  r e s e a r c h  t o  be  d i s ­

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

q u i s i t i o n  d a t a  p r i o r  t o  s o l u t i o n ,  t h e  a b s e n c e  o f  e v i d e n c e  

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

t o  be r e l a t e d  t o  t h e  e x p e r i m e n t a l  v a r i a b l e s ,  and  t h e  r o l e  

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

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

p e r t a i n e d  t o  s t a t i o n a r i t y .  In  b o t h  a c q u i s i t i o n  and  r e v e r ­

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

a c o r r e c t  r e s p o n s e  d i d  n o t  i n c r e a s e .  By and  l a r g e ,  i t  

s t a y e d  n e a r  t h e  c h a n c e  l e v e l  u n t i l  t h e  l a s t  e r r o r  was made.  

T h i s  w ou ld  seem t o  c o n t r a d i c t  t h e  n o t i o n  t h a t  d i s c r i m i n a t i o n  

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

s u g g e s t s  i n s t e a d  an a l l - o r - n o n e  l e a r n i n g  p r o c e s s  p o s s i b l y  

i n v o l v i n g  h y p o t h e s i s  t e s t i n g .  T h e re  a r e  c u r r e n t l y  s e v e r a l  

t h e o r e t i c a l  m ode ls  o f  t h e  a l l - o r - n o n e  t y p e  f rom  w h ic h  t o  

c h o o s e ;  s e e  Bower ( 1 9 6 7 ) ,  E s t e s  ( 1 9 7 0 ) ,  L e v in e  ( 1 9 6 6 ) ,

R e s t l e  ( 1 9 6 2 ) ,  Shepp , Kember ,  and  A n d e rso n  ( 1 9 7 2 ) ,  T r a b a s s o  

and  Bower ( 1 9 6 8 ) ,  and  The 1 os  ( 1 9 6 3 ) .

A l th o u g h  t h e  r e s u l t s  p r e s e n t e d  by Zeaman an d  House 

( 1 9 6 3 ) and  F i s h e r  and  Zeaman (1 9 7 3 )  w ou ld  seem t o  s u p p o r t  

t h e  I n c r e m e n t a l  v i e w p o i n t , t h o s e  r e s u l t s  c o u l d  w e l l  have  

b e e n  a r t i f a c t u a l .  F i r s t ,  i t  h a s  a l r e a d y  b e e n  n o t e d  t h a t
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t h e  Hayes  (195  3) m e th o d  o f  c o n s t r u c t i n g  b a c k w a r d  l e a r n i n g  

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

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

b e t w e e n  p r e -  an d  p o s t - c r i t e r i a l  t r i a l s .  S e c o n d  an d  more 

l i k e l y  i s  t h e  f a c t  t h a t  Zeaman and  h i s  a s s o c i a t e s  most 

f r e q u e n t l y  u s e d  a  c r i t e r i o n  o f  20 o u t  o f  25 t r i a l s  i n  a 

d a i l y  r u n .  I f  t h e  S s o l v e d  t h e  p r o b l e m  n e a r  t h e  e n d  o f  a 

d a i l y  r u n ,  t h e  l a s t  t r i a l s  o f  t h e  day w o u ld  h a v e  a h i g h  

r a t e  o f  s u c c e s s ,  b u t  t h e  S_ w o u ld  n o t  b e g i n  h i s  c r i t e r i a l  

b l o c k  o f  t r i a l s  u n t i l  t h e  n e x t  d a y .  I t  h a s  b e e n  shown h e r e  

t h a t  a  s i m i l a r  e f f e c t  may be  o b t a i n e d  when t h e  c r i t e r i o n  

i s  a  r u n  o f  c o r r e c t  r e s p o n s e s .

The Zeaman and House  t h e o r y  p r e d i c t s  t h e  o c c u r e n c e  o f  

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

e x i s t .  I n  t h e  p r e s e n t  r e s e a r c h ,  i n  w h ich  p r e c a u t i o n s  w ere  

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

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

was no  r e l a t i o n  b e t w e e n  t r i a l s - t o - c r i t e r i o n  i n  r e v e r s a l  an d  

t h e  e x p e r i m e n t a l  v a r i a b l e s .  One may be t e m p t e d  t o  a t t r i b u t e  

t h i s  t o  t h e  e x i s t e n c e  o f  i m p r o p e r  p a r a m e t r i c  c o n d i t i o n s .  

H o w ev e r ,  when t h e  p s e u d o - l e a r n e r s  w e re  s u b s t i t u t e d  f o r  t r u e  

l e a r n e r s ,  p l a t e a u  m e a s u r e s  i n d i c a t e d  s i g n i f i c a n t  d i f f e r e n c e s  

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

The i m p l i c a t i o n  i s  t h a t  i n  t h o s e  s t u d i e s  w h e re  a  m i d - r e v e r ­

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



10 3

I n  t h e  s a m p l e  may have  b e en  r e s p o n s i b l e  f o r  i t .

F i s h e r  a n d  Zeaman (1 9 7 3 )  c i t e  a s  e m p i r i c a l  e v i d e n c e  

o f  t h e  p l a t e a u  e f f e c t  t h e  work o f  Zeaman an d  House  (1 9 6 3 )  

and  e s p e c i a l l y  t h a t  o f  Shepp and  T u r r i s i  ( 1969b ) .  B o th  

b o d i e s  o f  e v i d e n c e  s u f f e r  f ro m  t h e  same p r o b l e m ,  n a m e l y ,  

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

p r o d u c e  t h e  p l a t e a u .  As n o t e d  b e f o r e ,  Zeaman and House 

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

25 t r i a l s ,  w h ich  h a s  a c h a n c e  p r o b a b i l i t y  o f  more t h a n  . 1 5  

i n  one s e s s i o n ,  and  q u i c k l y  r i s e s  t o  1 .0 0  w i t h  s u c c e s s i v e  

days  o f  t r a i n i n g .  The f a c t  t h a t  some Ss a r e  n o n - l e a r n e r s  

i n  s p i t e  o f  t h i s  can  be e x p l a i n e d  by t h e  f a c t  t h a t  few Ss 

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

Shepp and  T u r r i s i  ( 1969b )  u s e d  a  c r i t e r i o n  o f  9 c o r r e c t  

i n  any 10 s u c c e s s i v e  t r i a l s ,  g i v e n  *10 t r i a l s  a  day  f o r  10 

d a y s .  The more s t r i n g e n t  c r i t e r i o n  o f  9 c o n s e c u t i v e  c o r r e c t  

i n  40 t r i a l s  h a s  a  d a i l y  p r o b a b i l i t y  g r e a t e r  t h a n  . 0 3  ( G r a n t ,  

1 9 4 7 ) .  I n  10 d a y s  t h e  p r o b a b i l i t y  o f  9 c o n s e c u t i v e  c o r r e c t  

h a p p e n i n g  a t  l e a s t  once  i s  more t h a n  . 2 7 .  The c r i t e r i o n  

u sed  by Shepp a n d  T u r r i s i  w o u ld  h a v e  a  s t i l l  g r e a t e r  p r o ­

b a b i l i t y .

A l t h o u g h  Shepp and  T u r r i s i  ( 1969b )  do n o t  s a y  how many 

o f  t h e i r  Ss f a i l e d  t o  m a i n t a i n  c r i t e r i o n  d u r i n g  o v e r t r a i n i n g ,  

i n  a d i f f e r e n t  p a p e r  (1 9 6 9 a )  t h e y  c r i t i c i z e  a n o t h e r  r e s e a r c h ­

e r  who e l i m i n a t e d  Ss t h a t  f a i l e d  t o  m a i n t a i n  c r i t e r i o n .  I t
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was p o i n t e d  o u t  t h a t  t h i s  p r o c e d u r e  c o u l d  i n t r o d u c e  a  s e ­

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

a t  a l l .  S t i l l ,  i t  w ou ld  be o f  i n t e r e s t  t o  know w ha t  p r o ­

p o r t i o n  o f  t h e  Shepp and T u r r i s i  ( 1969b )  Ss f a i l e d  t o  m a in ­

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

t h e i r  r e p o r t  t h a t  6 o f  t h e i r  38 Ss f a i l e d  t o  r e v e r s e ,  u s i n g  

t h e  same e a s y  c r i t e r i o n .  I n  t h e  a b s e n c e  o f  more i n f o r m a ­

t i o n ,  one can o n ly  g u e s s  a t  how many Ss met t h e  c r i t e r i o n  

o n l y  by c h a n c e .

I t  c o u l d  be  a r g u e d  t h a t  i n  t h e  p r e s e n t  r e s e a r c h  e v e r y  

55 r e c e i v e d  a m odes t  amount o f  o v e r t r a i n i n g ,  c o n s i s t i n g  o f  

30 t r i a l s  w i t h  15 r e i n f o r c e d  and  15 n o t .  A l th o u g h  Ss w i t h  

l e s s  t h a n  26 c o r r e c t  i n  t h i s  t e s t  s e s s i o n  w e re  d i s q u a l i f i e d  

as  p s e u d o - l e a r n e r s , t h e  means o f  t h e  t r e a t m e n t  g ro u p s  f o r  

MA and IQ d i d  n o t  i n d i c a t e  a  s e l e c t i v i t y  b i a s  t o  be  o p e r ­

a t i n g .

From t h e  p e r s p e c t i v e  o f  t h e  Zeaman and House t h e o r y ,  

t h e  o v e r t r a i n i n g  o f  t h e  t e s t  s e s s i o n  may h a v e  b r o u g h t  t h e  

PQ v a l u e s  o f  t h e  " t r u e  l e a r n e r s "  t o o  c l o s e  t o  one f o r  any 

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

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

T h u s ,  among t h e  d i s q u a l i f i e d  p s e u d o - l e a r n e r s  w o u ld  be p r e ­

c i s e l y  t h o s e  Ss whose  Pq v a l u e s  h a d  n o t  y e t  r e a c h e d  o n e ,  

and  who w ere  a t  an i n t e r m e d i a t e  s t a g e  o f  l e a r n i n g  when r e ­

v e r s a l  commenced. I n  t h a t  c a s e ,  i t  w o u ld  come as  no
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s u r p r i s e  t h a t  t h e  s u b s t i t u t i o n  o f  t h e  p s e u d o - l e a r n e r s  f o r  

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

S p e c i f i c a l l y ,  3 o f  t h e  11 p s e u d o - l e a r n e r s  r e s p o n d e d  

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

s e s s i o n ,  w h i l e  t h e  g ro u p  a s  a  w h o le  gave  62?  c o r r e c t  r e ­

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

Ss a r e  p r o p e r l y  " p s e u d o - l e a r n e r s . "  T h i s  a r g u m e n t  l o s e s  

some w e i g h t  when one e x a m i n e s  t h e i r  d a t a  more c l o s e l y .  

S t a t i o n a r i t y  was f o u n d  f o r  t h e  30 t r i a l s  p r e c e d i n g  t h e  c r i ­

t e r i a l  ru n  and  a g a i n  f o r  t h e  30 t r i a l s  f o l l o w i n g  i t .  F o r  

n one  o f  t h e  11 Ss was t h e r e  a  s i g n i f i c a n t  g a i n  i n  p r o b a b i l ­

i t y  a c r o s s  t h e  tw o  s e s s i o n s .  On t h e  f i r s t  t r i a l  o f  r e v e r ­

s a l ,  as  a  g ro u p  t h e y  w ere  a l r e a d y  a t  t h e  c h a n c e  l e v e l .

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

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

a p p e a r  t o  be  p o s s i b l e  t o  f i n d  p a r a m e t e r  v a l u e s  w i t h i n  t h e  

Zeaman and  House  m ode l  w h ic h  w o u ld  a c c o u n t  f o r  t h e  b e h a v i o r  

f o u n d .  A more l i k e l y  e x p l a n a t i o n  i s  t h a t  t h e  Ss were  r e ­

s p o n d i n g  above  c h a n c e  t h r o u g h  t h e  u se  o f  " im m e d i a t e  memory ."  

T h i s  e x p l a n a t i o n  i s  s i m i l a r  t o  t h a t  o f  p a i r e d - a s s o c i a t e s  

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

t o  be  c o m p l e t e  o v e r  l o n g e r  t i m e  s p a n s ,  a  s h o r t - t e r m  memory 

m ech an ism  seem s  t o  be  more a p p r o p r i a t e .  A l l  i n  a l l ,  t h e n ,  

t h e r e  i s  n o  c o m p e l l i n g  a rg u m e n t  f o r  any  c h a n g e  i n  t h e  PQ 

v a l u e s  o f  t h e  p s e u d o - l e a r n e r s  p r i o r  t o  r e v e r s a l .
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H o w ev e r ,  t h e  a rg u m e n t  t h a t  t h e  t r u e  l e a r n e r s  w e re  s u b ­

j e c t  t o  o v e r l e a r n i n g  h a s  y e t  t o  be  a n s w e r e d .  I t  i s  i n d e e d  

a p o s s i b i l i t y  t h a t  t h e  30 p o s t - c r i t e r i a l  t r i a l s ,  o n ly  15 

o f  w h ich  w e re  r e i n f o r c e d ,  c o u l d  h a v e  w ash ed  o u t  any  l i k e l y  

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

s i b i l i t y  t h a t  t h e  PQ v a l u e s  o f  t h e  t r u e  l e a r n e r s  w e re  s i m ­

p l y  t o o  h i g h  f o r  t h e  m i d - r e v e r s a l  p l a t e a u  t o  m a t e r i a l i z e .  

N e v e r t h e l e s s ,  i t  d i d  m a t e r i a l i z e  when t h e  p s e u d o - l e a r n e r s  

w e re  i n c l u d e d  i n  t h e  a n a l y s i s .  At t h e  l e a s t  t h e  p r e s e n t  

r e s e a r c h  c a s t s  s u s p i c i o n  upon t h e  f i n d i n g s  o f  r e s e a r c h  n o t  

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

e r s .  W h i le  t h e  p r e s e n t  c o n t r o l s  w e re  n o t  i d e a l ,  t h e  b u r d e n  

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

l e a r n e r s  l i e s  w i t h  t h e  s u p p o r t e r s  o f  t h e  Zeaman and  House 

mode 1.

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

s a l  p l a t e a u s  d i d  i n d e e d  o c c u r  i n  t h e  b a c k w a r d  c u r v e s .  Shepp 

an d  T u r r i s i  ( 1969b )  and  F i s h e r  and  Zeaman (1 9 7 3 )  c i t e  t h i s  

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

an d  House t h e o r y .  A c t u a l l y ,  a  nu m b er  o f  t h e o r i e s  c o u l d  

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

Zeaman and  House  ( 1 9 6 3 ) s t a t e d  t h a t  t h e  o c c u r e n c e  o f  

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

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

r e l a t i v e l y  u n i q u e  and  u n e x p e c t e d .  H o w ev e r ,  t h e  o c c u r e n c e



107

o f  a p l a t e a u  i n  t h e  b a c k w a r d  d a t a  h a s  no  b e a r i n g  on t h i s  

p o i n t  b e c a u s e  f o r w a r d  a n d  b a c k w a r d  c u r v e s  a r e n ' t  c o m p a r a b l e .  

I n  t h e  f o r w a r d  c u r v e ,  e a c h  p o i n t  i s  e q u a l l y  i n f l u e n c e d  by 

e a c h  S ,  b u t  i n  t h e  b a c k w a r d  c u r v e  t h e  s low  l e a r n e r s  h a v e  

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

ly  r u n  o u t .  What t h e  b a c k w a r d  p l a t e a u  d o es  I n d i c a t e  may 

be  m e r e ly  t h a t  some Ss r e q u i r e  num erous  t r i a l s  b e tw e e n  t h e  

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

s o l u t i o n  and  t h e  t i m e  t h a t  t h e y  d i s c o v e r  t h e  new s o l u t i o n .  

The s t a t u s  o f  PQ i s  n o t  r e v e a l e d .  No s t r o n g e r  s t a t e m e n t  

w o u ld  seem j u s t i f i a b l e .

In  c o n c l u s i o n ,  i t  i s  s u g g e s t e d  t h a t  b o t h  t h e  g r a d u a l  

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

e v i d e n c e d  i n  t h e  d a t a  o f  Zeaman and  House  ( 1 9 6 3 ) ,  Shepp and  

T u r r i s i  ( 1969b ) ,  and F i s h e r  and  Zeaman (1 9 7 3 )  a r e  m e th o d o ­

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

an a l l - o r - n o n e  c o n c e p t i o n  o f  d i s c r i m i n a t i o n  l e a r n i n g ,  a n d ,  

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

t h e  Zeaman and  House m o d e l .
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Summary

A c q u i s i t i o n  and  r e v e r s a l  i n  a  d i s c r i m i n a t i o n  t a s k  were  

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

a nd  p r e - r e v e r s a l  c r i t e r i a  u s i n g  r e t a r d a t e s .  P r e - s o l u t i o n  

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

a n d  i n d i c a t e d  t h a t  l e a r n i n g  o c c u r e d  i n  an a l l - o r - n o n e  f a s h ­

i o n .  I t  was s u g g e s t e d  t h a t  d a t a  s u p p o r t i n g  t h e  Zeaman and 

House m ode l  f o r  d i s c r i m i n a t i o n  l e a r n i n g  w e re  due t o  t h e  

i n c l u s i o n  o f  " p s e u d o - l e a r n e r s . ' '
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I l l

A u t o b i o g r a p h i c a l  S t a t e m e n t

The c a n d i d a t e ,  Don F r e d e r i c k  G o n e l l a ,  was b o m  i n  

S a n t a  M o n ic a ,  C a l i f o r n i a  on May 1 0 ,  19 ^ 0 .  He a t t e n d e d  

O c c i d e n t a l  C o l l e g e  i n  Los A n g e le s  an d  r e c e i v e d  a  B a c h e l o r  

o f  A r t s  d e g r e e  i n  1962 .  He t h e n  a t t e n d e d  t h e  C a l i f o r n i a  

S t a t e  U n i v e r s i t y  a t  Los A n g e le s  a n d  was a w a rd e d  t h e  d e g r e e  

o f  M a s t e r  o f  A r t s  i n  1965 .  W hi le  c o n t i n u i n g  h i s  g r a d u a t e  

e d u c a t i o n  a t  t h e  C i t y  U n i v e r s i t y  o f  New Y o r k ,  he  h a s  h e l d  

t e a c h i n g  p o s i t i o n s  a t  Queens  C o l l e g e ,  U p s a l a  C o l l e g e ,  and  

G reen  M o u n ta in  C o l l e g e .


