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W e s t e r n  M i c h i g a n  U n i v e r s i t y ,  1990

T h i s  s t u d y  e x a m i n e d  w h e t h e r  i t  was e a s i e r  f o r

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

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

F o u r  m o d e r a t e l y  an d  m i l d l y  m e n t a l l y  r e t a r d e d  a d u l t s  s e r v e d  

a s  s u b j e c t s .  Each  o f  t h e  s u b j e c t s  was t a u g h t  t o  t a c t  an  

o b j e c t  by e i t h e r  p o i n t i n g  t o  i t s  c o r r e s p o n d i n g  symbol  

( w i t h  t h e  s e l e c t i o n - b a s e d  p a r a d i g m )  o r  m a k i n g  t h e

c o r r e s p o n d i n g  s i g n  ( w i t h  t h e  t o p o g r a p h y - b a s e d  s y s t e m ) .  

They  w er e  t h e n  t a u g h t  an  i n t r a v e r b a l  r e l a t i o n  by e i t h e r  

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

c o r r e s p o n d e d  t o  an  a u d i t o r y  s t i m u l u s .  F i n a l l y ,  t h e

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

e q u i v a l e n c e  c l a s s e s .  Each  s u b j e c t  was t r a i n e d  a n d  t e s t e d  

w i t h  one  p a r a d i g m ,  a nd  t h e n  t r a i n e d  and  t e s t e d  w i t h  t h e  

o t h e r .  The r e s u l t s  show t h a t  s i g n  l a n g u a g e  was  a c q u i r e d  

more  e a s i l y  t h a n  s ymbol  b o a r d  l a n g u a g e ,  a s  m e a s u r e d  by t h e  

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

s t i m u l u s  e q u i v a l e n c y .
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CHAPTER I

INTRODUCTION

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

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

u n d e r l y i n g  l a n g u a g e  p r o c e s s .  B u t ,  a c c o r d i n g  t o  M i c h a e l  

( 1 9 8 5 ) ,  t h e r e  a r e  i m p o r t a n t  d i f f e r e n c e s  b e t w e e n  t h e s e  two 

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

s p e c i a l  s i g n i f i c a n c e  when v e r b a l  b e h a v i o r  i s  b e i n g

d e v e l o p e d  i n  t h o s e  whos e  v e r b a l  r e p e r t o i r e s  a r e  s e r i o u s l y  

1a c k i  n g .

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

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

t h e  v e r b a l  r e l a t i o n  ( M i c h a e l ,  1 9 8 5 ) .  The t o p o g r a p h y

d i s t i n g u i s h e s  one  r e s p o n s e  f ro m a n o t h e r .  T h i s  i s  t h e  

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

W r i t i n g  " d o g "  c o n s i s t s  o f  a d i f f e r e n t  t o p o g r a p h y  t h a n  

w r i t i n g  " c a t . "  S a y i n g  " d o g "  i n v o l v e s  a d i f f e r e n t  a c t i o n  

o f  t h e  v o c a l  m u s c u l a t u r e  t h a n  s a y i n g  " c a t "  ( a s  w e l l  a s  a 

d i f f e r e n t  c o n t r o l l i n g  v a r i a b l e ) .  "The  u n i t  o f  v e r b a l  

b e h a v i o r  c a n  be  d e s c r i b e d  a s  an  i n c r e a s e d  s t r e n g t h  o f  a 

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

c o n t r o l l i n g  v a r i a b l e "  ( p .  2 ) .

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

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

1
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d i s t i n g u i s h a b l e  s t i m u l i  f o r  . t h e  l i s t e n e r .  S e l e c t i o n -  

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

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

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

t o p o g r a p h y - b a s e d  v e r b a l  b e h a v i o r  w o u l d .  M i c h a e l  ( 1 9 8 5 )  

p o i n t s  o u t  t h a t  t h e  e f f e c t s  on t h e  l i s t e n e r  may seem 

q u i t e  s i m i l a r ,  b u t ,  f r om  t h e  p r o d u c e r ' s  p e r s p e c t i v e ,  t h e y  

a r e  q u i t e  d i f f e r e n t .

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

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

Rumbaugh ( 1 9 7 7 )  i n  h i s  work t e a c h i n g  l a n g u a g e  t o  a  

c h i m p a n z e e  ( t h e  La n a  p r o j e c t ) .  Ea c h  l e x i g r a m  was 

e m b o s s ed  on a c o m p u t e r  k e y  a nd  t h e  c h i m p a n z e e  s u b j e c t  

l e a r n e d  t o  i n t e r a c t  v e r b a l l y  w i t h  t h e  e q u i p m e n t  a n d  t h e  

e x p e r i m e n t e r s  by p r e s s i n g  s i n g l e  k e y s  o r  s e q u e n c e s  o f  

k e y s .

E p s t e i n ,  La n z a  a nd  S k i n n e r  ( 1 9 8 0 )  a l s o  u s e d  a 

s e l e c t i o n - b a s e d  s y s t e m  when a t t e m p t i n g  t o  s i m u l a t e  w i t h  

p i g e o n s  some o f  t h e  f i n d i n g s  w i t h  c h i m p a n z e e s .

Symbol  o r  p i c t u r e  b o a r d s  a s  u s e d  w i t h  t h e  

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

m o t o r  d i s o r d e r s )  i s  a n o t h e r  e x a m p l e  o f  a  s e l e c t i o n - b a s e d  

l a n g u a g e  s y s t e m  ( B l i s s ,  1965 ;  H u r l b u t ,  I w a t a ,  & G r e e n ,  

1 9 8 2 ) .  Such s y s t e m s  t y p i c a l l y  c o n s i s t  o f  a  s m a l l  b o a r d ,  

s u c h  a s  c o u l d  be  p l a c e d  on o n e ' s  l a p ,  on  w h i c h  a r e  

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

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

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

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

a r r a n g e d  h o r i z o n t a l l y ,  v e r t i c a l l y  an d  d i a g o n a l l y .

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

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

s i g n  l a n g u a g e ,  e v e n  when t h e r e  i s  no ma n u a l  m o t o r  s k i l l

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

and  p a r e n t s  do n o t  h a v e  t o  l e a r n  a n y  new l a n g u a g e  s y s t e m ,  

s u c h  a s  wou l d  be  t h e  c a s e  i f  t h e  c l i e n t  was l e a r n i n g  a 

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

t h a t  t h e  l a n g u a g e  u s e r  d o e s  n o t  h a v e  t o  be  t a u g h t  an y  

c o m p l e x  m o t o r  s k i 11 s - - m o s t  o f  s u c h  c l i e n t s  h a v e  a l r e a d y  

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

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

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

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

s i g n .

For  t h e s e  and  o t h e r  r e a s o n s ,  many p r o f e s s i o n a l s  f e e l  

t h a t  l a n g u a g e  s y s t e m s  b a s e d  on symbol  b o a r d s  o r  p i c t u r e  

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

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

t o p o g r a p y - b a s e d  s y s t e m s .  Ho we v e r ,  a s  p o i n t e d  o u t  by  

S u n d b e r g  ( 1 9 8 7 ) ,  t h e r e  a r e  s e v e r a l  l i n g u i s t i c  l i m i t a t i o n s  

i n h e r e n t  i n  a symbol  o r  p i c t u r e  s y s t e m  and  t h e s e
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l i m i t a t i o n s  may h a v e  a  m a j o r  i m p a c t  on l a n g u a g e

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

n e c e s s i t y  o f  d e p e n d i n g  on a u x i l i a r y  e q u i p m e n t .  I t  i s  n o t  

a l w a y s  p o s s i b l e  t o  h a v e  a p i c t u r e  b o a r d  by y o u r  s i d e .  

S k i n n e r  ( 1 9 7 4 )  p o i n t s  o u t  t h a t  an  i m p p r t a n t  f a c i l i t a t i n g  

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

s u p p o r t s .  "One n e e d s  a b i c y c l e  t o  r i d e  a b i c y c l e  b u t  n o t  

t o  s a y  b i  c.vcl e " ( p .  1 0 0 ) .  S i m i l a r l y ,  o n e  n e e d s  a  s ymbol  

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

A l s o ,  a c c o r d i n g  t o  S u n d b e r g  ( 1 9 8 7 ) ,  a b s t r a c t  c o n c e p t s  

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

t o  p o r t r a y  c l e a r l y  i n  symbol  f o r m .  P e r h a p s  t h e  m a j o r  

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

t o p o g r a p h y  i s  t h e  same f o r  e a c h  w o r d .  No s p e c i f i c  m u s c l e  

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

v a r i a b l e .  M i c h a e l  ( 1 9 8 5 )  c o n s i d e r s  t h i s  an  i m p o r t a n t  

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

M i c h a e l  ( 1 9 8 5 )  a l s o  p o i n t s  o u t  t h a t  s e l e c t i o n - b a s e d  

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

( t wo  p r i m a r y  c o n t r o l l i n g  v a r i a b l e s ) .  F o r  e x a m p l e ,  a 

s t i m u l u s  ( s u c h  a s  a  r e q u e s t )  a l t e r s  t h e  c o n t r o l l i n g  

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

b o a r d )  o v e r  a n o n - d i s t i n c t i v e  r e s p o n s e  s u c h  a s  t o u c h i n g  

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

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

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

o p e r a t i o n s ,  a u d i e n c e  c h a r a c t e r i s t i c s ,  e t c . ,  make 

u n c o n d i t i o n a l  d i s c r i m i n a t i o n s  a c t u a l l y  c o n d i t i o n a l ,  b u t  

t h i s  o n l y  means  t h a t  s e l e c t i o n - b a s e d  v e r b a l  b e h a v i o r  h a s  

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

M i c h a e l  ( 1 9 8 5 )  n o t e s  t h a t  a n o t h e r  d i f f e r e n c e  b e t w e e n  

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

v e r b a l  b e h a v i o r  a l w a y s  i n v o l v e s  p o i n t - t o - p o i n t  

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

p r o d u c t .  F o r  e x a m p l e ,  "when on e  s p e a k s  t h e r e  i s  a  

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

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

a u d i t o r y  s t i m u l u s  t h a t  r e s u l t s "  ( p  . 3 ) .  T h i s  i s  n o t  t h e  

c a s e  w i t h  s e l e c t i o n - b a s e d  v e r b a l  b e h a v i o r  s i n c e  a l l  

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

S e l e c t i o n - b a s e d  v e r b a l  b e h a v i o r  a l s o  r e q u i r e s  an  

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

s t i m u l i  u s s u a l l y  a r e  n o t  a l l  v i s i b l e  a t  t h e  same t i m e .  A 

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

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

f r om t o p  t o  b o t t o m .  Fo r  t h o s e  who do n o t  h a v e  t h i s  

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

t o  o v e r l o o k  t h e  c o r r e c t  s t i m u l i .  A l s o ,  i f  t h e  s c a n n i n g  

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

v a r i a b l e  c o u l d  be  l o s t .
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In  c o n c l u s i o n ,  M i c h a e l  ( 1 9 8 5 )  s u g g e s t s  t h a t  t h e s e  

d i f f e r e n c e s  ( c o n d i t i o n a l i t y ,  l a c k  o f  p o i n t - t o - p o i n t  

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

r e p e r t o i r e )  may make  s e l e c t i o n - b a s e d  v e r b a l  b e h a v i o r  

h a r d e r  t o  a c q u i r e ,  l e s s  l i k e l y  t o  be  c o n t r o l l e d  

e f f e c t i v e l y  by m o t i v a t i o n a l  v a r i a b l e s ,  a n d  more  l i k e l y  t o  

be  i n t e r f e r e d  w i t h ,  t h a n  t o p o g r a p h y - b a s e d  v e r b a l  

b e h a v  i o r .

I f  t h e s e  d i f f e r e n c e s  a r e  i n d e e d  s i g n i f i c a n t ,  t h e n  

t h e r e  i s  n e e d  t o  c o mp ar e  e m p i r i c a l l y  t h e  two s y s t e m s  

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

a c c u r a c y  o f  r e s p o n d i n g  ( p e r c e n t a g e  o f  c o r r e c t  r e s p o n s e s ) ,  

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

The ma i n  p u r p o s e  o f  t h i s  s t u d y  was t o  c o m p a r e  t h e  

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

a c q u i s i t i o n  and  a c c u r a c y  o f  r e s p o n d i n g  w e r e  u s e d  a s  

m e a s u r e s .  A s e c o n d a r y  p u r p o s e  was t o  c o m p a r e  t h e  two 

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

e q u i v a l e n c y  c l a s s e s .

S t i m u l u s  e q u i v a l e n c y  h a s  b e e n  an  a c t i v e  r e s e a r c h  

a r e a  o v e r  t h e  l a s t  20 y e a r s  an d  i t s  i m p o r t a n c e  t o  

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

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

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

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

a p r e r e q u i s i t e  f o r  l a n g u a g e .  I f  v e r b a l  r e l a t i o n s  s u c h  a s
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t h e  t a c t  a r e  i n d e e d  n e c e s s a r y  p r e r e q u i s i t e s  f o r  ' t h e  

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

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

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

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

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

e a s i l y ,  t h e n  one  m i g h t  c o n c l u d e  t h a t  t h e  t a c t  i s  a  

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

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

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

a c q u i s i t i o n  i m p l i c a t i o n s .  The e q u i v a l e n c e  c l a s s

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

b e c a u s e  i t  makes  i t  p o s s i b l e  f o r  w o r ds  t o  m e d i a t e  t h e  

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

d i r e c t l y  ( S i d m a n ,  1 9 7 7 ) .

I t  h a s  b e e n  s u g g e s t e d  t h a t  t h e  f o r m a t i o n  o f

e q u i v a l e n c e  c l a s s e s  l e a d s  t o  c o n c e p t  f o r m a t i o n  ( D i x o n  & 

S p r a d l i n ,  1976 ;  S p r a d l i n ,  C o t t e r ,  & B a x l e y ,  1 9 73 ;  

S p r a d l i n  & D i x o n ,  1 9 7 6 ) ,  when c o n c e p t  f o r m a t i o n  i s

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

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

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

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

( S p r a d l i n  e t  a l . ,  1 9 7 3 ) ,  and  t h e n  t a u g h t  t h a t  a p p l e s  a nd  

p e a c h e s  grow on t r e e s ,  he  may,  w i t h o u t  f u r t h e r  t r a i n i n g ,  

c o r r e c t l y  s a y  t h a t  b a n a n a s  grow on t r e e s .  He may a l s o
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c o n c l u d e  t h a t  s i n c e  a p p l e s  an d  p e a c h e s  h a v e  s e e d s ,  

b a n a n a s  do a l s o .

S idman  ( 1 9 7 7 )  c o n s i d e r e d  t h e  f o r m a t i o n  o f

e q u i v a l e n c e  c l a s s e s  t o  be  an  i n s t r u m e n t a l  p a r t  o f  r e a d i n g  

d e v e l o p m e n t .  Fo r  e x a m p l e ,  i n  o n e  o f  h i s  e a r l i e r  

e x p e r i m e n t s  ( S i d m a n ,  1 9 7 1 ) ,  h e  d i r e c t l y  t a u g h t  a  s u b j e c t  

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

names  ( a n  A-B r e l a t i o n )  t o  m a t c h  p r i n t e d  p i c t u r e  names  t o  

t h e i r  c o r r e s p o n d i n g  a u d i t o r y  names  ( a n  A-C r e l a t i o n ) .  He 

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

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

n a m e s ,  and  v i c e  v e r s a  (C-B an d  B-C r e l a t i o n s ) .  The 

s u b j e c t  (who c o u l d  name t h e  p i c t u r e s  p r i o r  t o  t h e

e x p e r i m e n t )  a l s o  was c a p a b l e ,  f o r  t h e  f i r s t  t i m e ,  o f  

c o r r e c t l y  n am i n g  t h e  p r i n t e d  w o r ds  o f  t h e  p i c t u r e s  (C-D 

r e l a t i o n ) .  S idman c o n s i d e r e d  t h i s  l a s t  r e l a t i o n  s i m p l y  

a s  " o r a l  r e a d i n g , "  n a m i n g  t h e  p r i n t e d  wor ds  ( S i d m a n ,

19 7 1 ,  p .  5)  . T h i s  i s  n o t ,  h o w e v e r ,  n e c e s s a r i l y  an

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

p r i n t e d  w or ds  t o  p i c t u r e s ,  an d  p r i n t e d  p i c t u r e s  t o  

p r i n t e d  w o r d s ,  w o u l d  d e m o n s t r a t e  c o m p r e h e n s i o n  ( t h e  B-C,  

C-B r e l a t i o n ) .  S idman  t e r m e d  t h e  e x p l i c i t l y  t a u g h t  

r e l a t i o n  ( m a t c h i n g  p r i n t e d  wor ds  t o  a u d i t o r y  s t i m u l i ,  t h e  

A-C r e l a t i o n )  " a u d i t o r y - r e c e p t i v e  r e a d i n g "  ( p .  5 ) .

Sidman ( 1 9 7 1 )  f o u n d  t h a t  by f o r m i n g  e q u i v a l e n c e  

c l a s s e s  c o n s i s t i n g  o f  p r i n t e d  w o r d s ,  t h e i r  c o r r e s p o n d i n g
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p i c t u r e s ,  an d  t h e i r  c o r r e s p o n d i n g  a u d i t o r y  n a m e s , ' t h e  

s u b j e c t  showed a  t h o r o u g h  u n d e r s t a n d i n g  o f  e a c h  w o r d .  

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

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

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

Many o t h e r  r e s e a r c h e r s  h a v e  d e m o n s t r a t e d  t h e  

e m e r g e n c e  o f  s t i m u l u s  e q u i v a l e n c e  c l a s s e s  i n  human

s u b j e c t s  ( e . g . ,  L a z a r ,  D a v i s - L a n g ,  & S a n c h e z  198 4 ;  S idman  

& C r e s s o n ,  1973 ;  S i d ma n ,  C r e s s o n ,  & W i l s o n - M o r r i s  1 9 7 4 ) .  

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

w a s ,  p e r h a p s ,  b e s t  d e m o n s t r a t e d  by S i d m a n ,  K i r k ,  and

Wi 1s o n - M o r r i s  ( 1 9 8 5 )  when t h e y  d e v e l o p e d  t h r e e  s i x - m e m b e r  

s t i m u l u s  c l a s s e s  i n  m e n t a l l y  r e t a r d e d  s t u d e n t s .  By 

e x p l i c i t l y  t e a c h i n g  15 r e l a t i o n s ,  GO new r e l a t i o n s  w e r e  

g e n e r a t e d .

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

e s t a b l i s h  e q u i v a l e n c e  c l a s s e s  i n  nonhuma ns  ( D ' Am a t o ,

S a l m o n ,  L o u k a s ,  & T o m i e ,  1985 ;  S idman e t  a l . ,  1 9 8 2 ) .  Yet  

S idman  e t  a l .  ( 1 9 8 2 )  showed  t h e  d e v e l o p m e n t  o f  r o b u s t

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

t h o s e  u s e d  u n s u c c e s s f u l l y  w i t h  m o n k e y s .  T h e s e  

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

c l a s s e s  may be  u n i q u e l y  human.

M c l n t i r e ,  C l e a r y ,  an d  Thompson ( 1 9 8 7 )  s u g g e s t e d  t h a t  

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

nonhumans  i n  t h e  f o r m a t i o n  o f  e q u i v a l e n c e  c l a s s e s  may be
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r e l a t e d  t o  v e r b a l  b e h a v i o r .  They t a u g h t  monke ys  t o  g r o u p  

s i x  c o l o r s  i n t o  s e t s  o f  two by e m i t t i n g  a d i f f e r e n t i a l  

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

c a l l e d  t h i s  nami n g  a n d  r e p o r t e d  t h a t  t h e  monkeys  we r e  

c a p a b l e  o f  f o r m i n g  two t h r e e - e l e m e n t  e q u i v a l e n c e  c l a s s e s  

w i t h  t h e  p r o p e r t i e s  o f  r e f l e x i v i t y ,  s y m m e t r y ,  a nd

t r a n s  i t  i v i t y .

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

M c l n t i r e  e t  a l .  ( 1 9 8 7 )  s t u d y  may h a v e  b e e n  t h e  m a j o r  

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

m o n k e y s .  I n  e s s e n c e ,  t h e y  w e r e  t a u g h t  t o  g r o u p  t h e

s t i m u l i  b e c a u s e  t h e y  c o u l d  n o t  do i t  on  t h e i r  own (name

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

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

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

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

T h i s  r e s e a r c h  w o u l d  seem r e l e v a n t  t o  humans  wi t h  

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

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

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

f o r m a t i o n  o f  e q u i v a l e n c e  c l a s s e s .  S p r a d l i n  e t  a l . ( 1 9 7 3 )  

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

f o r m a t i o n ,  and  c o n c e p t  f o r m a t i o n  i s  a  p r e r e q u i s i t e  f o r  

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

e x h i b i t  t h e  t r a n s f e r  n e e d e d  t o  f o r m s t i m u l u s  c l a s s e s  may
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r e s u l t  i n  a p r o f o u n d  l a n g u a g e  d e f i c i t .  T h i s  s eems  t o  be  

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

Normal  c h i l d r e n  seem t o  d e v e l o p  e q u i v a l e n c e  c l a s s e s  

n a t u r a l l y .  T h u s ,  t h e y  f o l l o w  t h e  s e q u e n c e  s u g g e s t e d  by 

S p r a d l i n  e t  a l .  ( 1 9 7 3 ) ;  e q u i v a l e n c e  c l a s s  f o r m a t i o n  l e a d s  

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

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

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

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

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

l a n g u a g e  c a n  be  t a u g h t  i f  some o f  t h e  p r e r e q u i s i t e  s k i l l s  

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

d e v e l o p ,  o r  d e v e l o p s  p o o r l y ,  t h e n  i t  may n e e d  t o  be  

a r t i f i c i a l l y  d e v e l o p e d .

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

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

t h e  mo s t  e f f e c t i v e  ( q u i c k e s t ,  l a r g e s t ,  e t c . )  f o r m a t i o n  o f  

s t i m u l u s  c l a s s e s  n e e d  t o  be r e s e a r c h e d .  T h e r e  h a s  b e e n  a 

f a i r  amount  o f  r e s e a r c h  d e d i c a t e d  t o  t h e  i s s u e  o f  

t r a i n i n g  m e t h o d s  ( e . g . ,  L a z a r  e t  a l . ,  1 9 8 4 ;  M c l n t i r e  e t  

a l . , 198 7 ;  Sidman e t  a l . ,  1985 ;  S p r a d l i n  e t  a l . ,  1 9 7 3 ) .

Ho we v e r ,  one  p o s s i b l y  i m p o r t a n t  a r e a  h a s  g o n e  r e l a t i v e l y  

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

b a s e d  v e r b a l  b e h a v i o r  w i t h  s e l e c t i o n - b a s e d  v e r b a l  

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

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

( t o p o g r a p h y - b a s e d  a nd  s e l e c t i o n - b a s e d )  l e d  t o  t h e  

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

g r e a t e r  a c c u r a c y  o f  r e s p o n d i n g .
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CHAPTER I I

METHOD

S u b j e c t s

F o u r  s u b j e c t s  w e r e  s e l e c t e d  f r o m  a  g r o u p  o f  m i l d l y  

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

home o p e r a t e d  by R e s i d e n t i a l  O p p o r t u n i t i e s  I n c .  (ROI)  o f  

K a l a m a z o o ,  M i c h i g a n .  T h e i r  a g e s  r a n g e d  f r om  33 t o  50 .  

The s e l e c t i o n  c r i t e r i a  w e r e :  a m o d e r a t e  t o  s e v e r e

l a n g u a g e  d e f i c i t ,  t h e  e x h i b i t i o n  o f  ma n u a l  d e x t e r i t y

a l l o w i n g  f o r  t h e  f o r m a t i o n  o f  s i g n s ,  t h e  a b i l i t y  t o

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

G u a r d i a n  an d  o f f i c i a l  ROI c o n s e n t  w e r e  o b t a i n e d  p r i o r  t o  

e a c h  s u b j e c t ' s  p a r t i c i p a t i o n  i n  t h e  s t u d y .

Mary was a 5 0 - y e a r - o l d  m o d e r a t e l y  r e t a r d e d  f e m a l e .  

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

was b e i n g  s a i d ,  b u t  s e l d o m  s p o k e  o u t .  When s h e  d i d  s p e a k  

s h e  e m i t t e d  one  o r  t w o - w o r d  s e n t e n c e s .

Dan was a 3 3 - y e a r - o l d  m o d e r a t e l y  r e t a r d e d  m a l e  w i t h  

Down ' s  s y n d r o m e .  L i k e  Mar y ,  Dan f o l l o w e d  d i r e c t i o n s  an d  

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

s p o k e  and  when he  d i d  s o ,  h e  e m i t t e d  o n e  o r  t w o - w o r d

s e n t e n c e s .

13
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G a r y  was a 4 6 - y e a r - o l d  m o d e r a t e l y  t o  m i l d l y  r e t a r d e d  

m a l e  w i t h  Down ' s  s y n d r o m e .  He ha d  a l a r g e r  v e r b a l  

r e p e r t o i r e  t h a n  Dan an d  Mary and  he  t a l k e d  i n  more  

c o m p l e t e  s e n t e n c e s  m o s t  o f  t h e ' t i m e .

E r i c  was a 4 0 - y e a r - o l d  m i l d l y  r e t a r d e d  m a l e  w i t h  

Down ' s  s y n d r o m e .  E r i c  was t h e  h i g h e s t  f u n c t i o n i n g  o f  t h e  

f o u r  s u b j e c t s .

None o f  t h e  s u b j e c t s  ha d  a ny  p r i o r  e x p e r i e n c e  w i t h  

s i g n  l a n g u a g e  o r  a s ymbol  b o a r d .

S e t t i n g

The s t u d y  was c o n d u c t e d  i n  a 5 m X 7 m room i n  t h e  

s u b j e c t s ,  g r o u p  home.  T h i s  room was n o r m a l l y  u s e d  a s  an  

o f f i c e  and  was empt y  e x c e p t  f o r  a d e s k ,  a b o o k s h e l f ,  two 

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

t h e  e x p e r i m e n t e r  s a t .  A t h i r d  c h a i r  was  b r o u g h t  i n  on 

d a y s  when r e l i a b i l i t y  d a t a  w e r e  t a k e n .

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

week .  Monday t h o u g h  T h u r s d a y  t h e y  w e r e  a t  7 : 0 0  p . m .  

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

a c t i v i t i e s ,  t h e  s e s s i o n s  w e r e  a t  4 : 0 0  p . m .  Ea c h  s e s s i o n  

c o n s i s t e d  o f  60 t r i a l s  and l a s t e d  a p p r o x i m a t e l y  20 

m i n u t e s .

A p p a r a t u s \ M a t e r i a l s

A l l  s u b j e c t s  w e r e  t a u g h t  r e l a t i o n s  b e t w e e n
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n o n s e n s e  o b j e c t s  a n d  s y m b o l s ,  n o n s e n s e  names  an d  s y m b o l s ,  

n o n s e n s e  o b j e c t s  an d  s i g n s ,  an d  n o n s e n s e  names  a n d  s i g n s .  

N o n s e n s e  n a m e s ,  s y m b o l s ,  a nd  s i g n s  w e r e  u s e d  t o  g u a r d

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

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

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

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

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

For  t h r e e  o f  t h e  s u b j e c t s ,  s i x  o b j e c t s  w e r e  u s e d .

The o b j e c t s  w e r e  made o f  wood,  p l a s t i c ,  m e t a l ,  foam 

r u b b e r ,  and  c a r d b o a r d .  The o b j e c t s  w e r e  o f  v a r i o u s

s h a p e s  and  ha d  no o b v i o u s  f u n c t i o n .  E a c h  o b j e c t  was 

a s s i g n e d  an  a r b i t r a r y  symbol  d r a wn  i n  b l a c k  i n k  on a  4" 

by 4" p i e c e  o f  w h i t e  p o s t e r  b o a r d  ( f o r  t h e  

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

t r i a n g l e ,  a c i r c l e ,  a s q u a r e ,  a W, an  X and  a U.

Each o b j e c t  was a l s o  a s s i g n e d  an  a r b i t r a r y  s i g n  ( f o r  

t h e  t o p o g r a p h y - b a s e d  p a r a d i g m ) .  The s i g n  f o r  an  o b l o n g  

wood o b j e c t  was a p a t  on t h e  h e a d .  The  s i g n  f o r  t h e  

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

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

s t r i k i n g  t h e  f i s t  o f  t h e  l e f t  h a n d  ( a s  i n  t h e  game w h e r e  

" p a p e r  c o v e r s  r o c k " ) .  The s i g n  f o r  a  c i r c u l a r  p i e c e  o f  

wood was t h e  o p e n i n g  and c l o s i n g  o f  b o t h  h a n d s  two 

t i m e s .  The s i g n  f o r  t h e  foam r u b b e r  was two f i s t s  

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

l e f t  p a l m .

Each  o b j e c t ,  s i g n  o r  symbol  s e t  was a s s i g n e d  a 

n o n s e n s e  name.  The zug  s e t  c o n s i s t e d  o f  t h e  o b l o n g  p i e c e  

o f  wood,  t h e  t r i a n g l e  symbol  (when t h e  s e l e c t i o n - b a s e d  

p a r a d i g m  was u s e d )  , an d  t h e  p a t  on t h e  h e a d  f o r  t h e  s i g n  

(when t h e  t o p o g r a p h y - b a s e d  p a r a d i g m  was u s e d ) .  The 

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

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

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

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

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

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

The w i g l e t  s e t  c o n s i s t e d  o f  t h e  foam p i e c e ,  t h e  t h e  X f o r

t h e  s y m b o l ,  and t h e  c i r c l i n g  f i s t s  f o r  t h e  s i g n .  The

k r e p o 1 a s e t  c o n s i s t e d  o f  t h e  c y l i n d e r  c a r d b o a r d  p i e c e ,

t h e  U f o r  t h e  s y m b o l ,  and  t h e  p o i n t i n g  o f  t h e  r i g h t  

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

For  t h e  f o u r t h  s u b j e c t ,  E r i c ,  a r e v e r s a l  was a d d e d  

b e c a u s e  he  f i n i s h e d  f a r  a h e a d  o f  t h e  o t h e r s .  I n  a d d i t i o n  

t o  t h e  p r e v i o u s  p a r a d i g m s  E r i c  was t r a i n e d  a nd  t e s t e d  

w i t h  an  a d d i t i o n a l  s e l e c t i o n - b a s e d  p a r a d i g m .  The mo i am 

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

a b s t r a c t  l i n e  d r a w i n g .  The kad  s e t  c o n s i s t e d  o f  a

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

d r a w i n g  ( d i s t i n g u i s h a b l e  f r om t h e  f i r s t ) .  The b o g a d  s e t
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c o n s i s t e d  o f  a  s q u a r e  p i e c e  o f  wood an d  a  d i f f e r e n t

a b s t r a c t  l i n e  d r a w i n g  ( d i s t i n g u i s h a b l e  f r om  t h e  f i r s t

t wo)  .

The name o f  e a c h  s e t  was w r i t t e n  on  a 5 cm X 3 cm

c a r d b o a r d  c a r d  and  r a n d o m l y  d rawn  o u t  o f  a b ag  b e f o r e  

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

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

R e i n f o r c e r  S e l e c t i o n

B e c a u s e  a l l  o f  t h e  s u b j e c t s  w e r e  on r e s t r i c t i v e

d i e t s ,  and  a l l  w e r e  a p p r e c i a t i v e  o f  t h e  v a l u e  o f  money,

p e n n i e s  and  p r a i s e  w e r e  u s e d  a s  r e i n f o r c e r s .  Wee k l y  

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

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

i n t e r e s t e d  i n  t h e  s t u d y .

M e a s u r e m e n t

R e s p o n s e s  w e r e  r e c o r d e d  a s  c o r r e c t  o r  i n c o r r e c t  by 

w r i t i n g  t h e  r e s p o n s e  t i m e  i n  one  o f  two c o l u m n s  u n d e r  on e  

o f  t h r e e  s e t s  ( s e e  F i g u r e  1 ) .  F o r  e x a m p l e ,  i f  G a r y  w e r e  

b e i n g  t r a i n e d  i n  t h e  s e l e c t i o n - b a s e d  t a c t  r e l a t i o n s ,  t h e  

t h r e e  s e t s  would  be  p o e ,  w i g l e t ,  an d  k r e p o l a .  I f  he

f a i l e d  t o  s e l e c t  t h e  W symbol  when shown t h e  c i r c u l a r

wooden p i e c e ,  t h e n  h i s  r e s p o n s e  t i m e  w o u l d  be  r e c o r d e d  i n  

t h e  r i g h t  s i d e  o f  t h e  poe  co l umn  ( t h e  " wr on g "  s i d e ) .
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Subject: Dan 
Date: 10-24-89
Paradigm: Selection-Based Tact

Object: Poe Object: Wiglet Object: Krepola

Right Wrong Right Wrong Right Wrong

*

Figure 1. Sample data sheet
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The f i r s t  s ymbol  p o i n t e d  t o  o r  t h e  f i r s t  s i g n  made 

was t h e  one  r e c o r d e d .  The m a s t e r y  c r i t e r i o n  was d e f i n e d  

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

D e p e n d e n t  V a r i a b l e

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

an d  one  was t e s t e d .  R e l a t i o n s  t h a t  we r e  e x p l i c i t l y  

t a u g h t  wer e  t h e  t a c t  ( i . e . ,  p o i n t i n g  t o  a symbol  o r  

m a k i n g  a s i g n  when shown an o b j e c t ) ,  and  t h e  i n t r a v e r b a l  

( i . e . ,  p o i n t i n g  t o  a  symbol  o r  m a k i n g  a s i g n  when an 

o b j e c t  name i s  s p o k e n ) .  T e s t i n g  was d o n e  f o r  t h e

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

( i . e . ,  p o i n t i n g  t o  t h e  o b j e c t  when t h e  o b j e c t ' s  name i s  

me n t  i o n e d ) .

Fo r  a  r e s p o n s e  t o  h a v e  b e e n  r e c o r d e d  a s  c o r r e c t ,  i t  

m u s t  h a v e  b e e n  a  c l o s e  e nough  a p p r o x i m a t i o n  t o  t h e  

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

by t h e  e x p e r i m e n t e r  f r om t h e  o t h e r  r e s p o n s e s  i n  t h e  

s u b j e c t ' s  r e p e r t o i r e .

The two p a r a d i g m s  w e r e  c o mp a r ed  by l o o k i n g  a t  t h e  

number  o f  t e s t i n g  t r i a l s  b e f o r e  t h e  s u b j e c t  met  c r i t e r i o n  

f o r  t h e  mand c o m p l i a n c e  r e l a t i o n .  The number  o f  t r a i n i n g  

t r i a l s  u n t i l  t h e  t a c t  and  i n t r a v e r b a l  r e l a t i o n s  wer e  

m a s t e r e d  was a l s o  e x a m i n e d .  In  a d d i t i o n ,  p e r c e n t  c o r r e c t  

and  l a t e n c y  o f  r e s p o n d i n g  ( u n t i l  m a s t e r y  c r i t e r i o n  was 

m e t )  d u r i n g  t e s t  and  t r a i n i n g  t r i a l s  we r e  a n a l y z e d .
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D u r i n g  t h e  t e s t i n g  s e s s i o n s  ( a f t e r  t h e  t a c t  an d  

i n t r a v e r b a l  r e l a t i o n s  w e r e  m a s t e r e d ) ,  u n r e i n f o r c e d  mand-  

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

t r i a l s .  T h e s e  p r o b e  t r i a l s  w e r e  i n t e r m i x e d  w i t h  t a c t  and  

i n t r a v e r b a l  t r i a l s .  S u b j e c t s  w e r e  t o l d  a t  t h e  b e g i n n i n g  

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

f e e d b a c k  f o r  t h e  m a n d - c o m p l i a n c e  p r o b e s .  Each  s u b j e c t  

was t o l d :  "When I a s k  you t o  p o i n t  t o  on e  o f  t h e s e

o b j e c t s ,  I ' m  n o t  g o i n g  t o  t e l l  you  i f  y ou  a r e  r i g h t  o r  

wrong  b u t  when we a r e  a l l  f i n i s h e d  I w i l l  g i v e  y o u  a 

p e n n y  f o r  e a c h  one  you  g o t  r i g h t . "

R e s p o n s e  D e f i n i t i o n s  

T o p o gr a p h . v - B a s e d  T a c t

When shown a c e r t a i n  o b j e c t  an d  a s k e d  " W h a t ' s  

t h i s ? " ,  t h e  s u b j e c t  makes  t h e  c o r r e c t  s i g n  w i t h i n  t e n  

s e c o n d s  o f  i t s  p r e s e n t a t i o n  ( e . g . ,  when shown t h e  o b l o n g  

wood p i e c e  and  a s k e d  " W h a t ' s  t h i s ? "  t h e  s u b j e c t  p a t s  h i s  

h e a d  w i t h  h i s  r i g h t  h a n d  w i t h i n  t e n  s e c o n d s ) .

T o p o gr ap h . v -B a s ed  I n t r a v e r b a l

When t h e  v o c a l  name o f  an  o b j e c t  i s  s p o k e n  by t h e  

e x p e r i m e n t e r ,  t h e  s u b j e c t  makes  t h e  c o r r e c t  s i g n  w i t h i n  

t e n  s e c o n d s  o f  i t s  p r e s e n t a t i o n  ( e . g . ,  when t h e  

e x p e r i m e n t e r  s o y s  " W h a t ’ s z u g ?"  t h e  s u b j e c t  p a t s  h i s  h e a d  

w i t h  h i s  r i g h t  hand  w i t h i n  t e n  s e c o n d s ) .
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S e l e c t i o n - B a s e d  T a c t

When shown a  c e r t a i n  o b j e c t  a n d  a s k e d  " W h a t ' s  

t h i s ? " ,  t h e  s u b j e c t  p o i n t s  t o  t h e  c o r r e c t  symbol  ( o u t  o f  

an  a r r a y  o f  t h r e e )  w i t h i n  t e n  s e c o n d s  o f  i t s  p r e s e n t a t i o n  

( e . g . ,  when shown t h e  o b l o n g  wood p i e c e  a n d  a s k e d  " W h a t ' s  

t h i s ? "  t h e  s u b j e c t  p o i n t s  t o  t h e  t r i a n g l e  symbol  w i t h i n  

t e n  s e c o n d s ) .  The f i r s t  symbol  p o i n t e d  t o  i s  r e c o r d e d .

S e l e c t i o n - B a s e d  I n t r a v e r b a l

When t h e  v o c a l  name o f  a n  o b j e c t  i s  s p o k e n  by t h e

e x p e r i m e n t e r ,  t h e  s u b j e c t  p o i n t s  t o  t h e  c o r r e s p o n d i n g  

symbol  ( o u t  o f  an a r r a y  o f  t h r e e )  w i t h i n  t e n  s e c o n d s  o f  

i t s  p r e s e n t a t i o n  ( e . g . ,  when t h e  e x p e r i m e n t e r  s a y s  

" W h a t ' s  z u g ? "  t h e  s u b j e c t  p o i n t s  t o  t h e  t r i a n g l e  symbol  

w i t h i n  t e n  s e c o n d s ) .

Mand-Como1i a n c e / T e s t  f o r  T r a n s f e r

When a s k e d  t o  p i c k  o u t  an o b j e c t ,  t h e  s u b j e c t  c o r r e c t l y

p i c k s  o u t  t h e  o b j e c t  w i t h i n  t e n  s e c o n d s  o f  t h e  r e q u e s t

( e . g . ,  when a s k e d  "Which  o n e ' s  z u g ? "  t h e  s u b j e c t  p o i n t s  

t o  t h e  o b l o n g  wood p i e c e  w i t h i n  t e n  s e c o n d s ) .

D a t a  C o l l e c t i o n  and  R e l i a b i l i t y  C h e c k s

Eac h  t r i a l  was r e c o r d e d  a s  c o r r e c t  o r  i n c o r r e c t .

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

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

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

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

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

c r i t e r i a  was a l s o  r e c o r d e d  ( s e e  b a r  g r a p h s ) .

R e l i a b i l i t y  d a t a  on s u b j e c t s '  r e s p o n s e s  we r e

c o l l e c t e d  by a t r a i n e d  o b s e r v e r  who was a g r a d u a t e  

s t u d e n t  i n  p s y c h o l o g y  a t  W e s t e r n  M i c h i g a n  ( K a l a m a z o o )

U n i v e r s i t y .  The o b s e r v e r  u s e d  t h e  same t y p e  o f  d a t a  

s h e e t  as  t h e  e x p e r i m e n t e r  and  was s e a t e d  a t  a n e a r b y  d e s k  

so  t h a t  s h e  c o u l d  s e e  t h e  s u b j e c t ' s  r e s p o n s e s  b u t  n o t  t h e  

e x p e r i m e n t e r ' s  d a t a .  R e l i a b i l i t y  was c a l c u l a t e d  f o r  e a c h  

o b s e r v e d  s e s s i o n  u s i n g  t h e  f o l l o w i n g  f o r m u l a :  [TRIALS

SCORED IN AGREEMENT DIVIDED BY (TRIALS SCORED IN

AGREEMENT + TRIALS SCORED IN DISAGREEMENT)] X 100 .  F o r  a 

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

t r a i n e r  mu s t  h a v e  b o t h  a g r e e d  on a r e c o r d e d  r e s p o n s e  a s

c o r r e c t  o r  i n c o r r e c t  u n d e r  one  o f  t h e  t h r e e  s e t s  ( e . g . ,

" z u g , "  " s i g p i e , "  o r  " c a b b i e " ) .  R e l i a b i l i t y  d a t a  w e r e  

t a k e n  f o r  s i x  s e s s i o n s  f o r  Dan ( 208  t r i a l s ) ,  e i g h t  

s e s s i o n s  f o r  Mary (3G6 t r i a l s ) ,  f o u r  s e s s i o n s  f o r  Ga r y

( 199  t r i a l s ) ,  and  f o u r  s e s s i o n s  f o r  E r i c  ( 164  t r i a l s ) .

I n t e r - o b s e r v e r  a g r e e m e n t  p e r  s u b j e c t  r a n g e d  b e t w e e n  91 

and  96 % ( s e e  T a b l e  1 ) .
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T a b l e  1 

I n t e r o b s e r v e r  A g r e e m e n t

23

SUBJECT TRIALS AGREEMENT PERCENTAGE

Dan 208 199 96

Gary 199 188 94

Er i c 164 149 91

Mary 366 353 96

P r o c e d u r e

G e n e r a l

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

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

i n t r a v e r b a l s ;  and  ( b )  a s e r i e s  o f  p r o b e  t r i a l s  t o  t e s t  

f o r  t r a n s f e r  e f f e c t s .

P r e t r a i n i n g

P r e t r a i n i n g  f o r  t h e  t o p o g r a p h y - b a s e d  t a c t  c o n s i s t e d  

o f  t h e  e x p e r i m e n t e r  h o l d i n g  up an  o b j e c t  an d  m a k i n g  t h e  

c o r r e s p o n d i n g  s i g n  a n d  s a y i n g ,  " T h i s  ( h o l d i n g  up t h e  

o b j e c t )  e q u a l s  t h i s "  ( m a k i n g  t h e  s i g n ) .  The s u b j e c t s  

w e r e  t h e n  a s k e d  t o  i m i t a t e  t h e  s i g n .  A l l  s u b j e c t s  

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

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



T h i s  p r o c e d u r e  was t h e n  r e p e a t e d  f o r  t h e  o t h e r  two 

o b j e c t s .  The t h r e e  s i g n  t o  o b j e c t  r e l a t i o n s  w e r e

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

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

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

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

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

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

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

w i t h  t h e  t a c t  was f o l l o w e d .

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

o f  t h e  e x p e r i m e n t e r  h o l d i n g  up an  o b j e c t  an d  p o i n t i n g  t o  

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

s a y i n g  " T h i s  ( h o l d i n g  up t h e  o b j e c t )  e q u a l s  t h i s "  

( p o i n t i n g  t o  t h e  c o r r e s p o n d i n g  s i g n ) .  A f t e r  t h i s  was

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

f o i l  o w e d .

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

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

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

c o r r e s p o n d i n g  s y m b o l .  A f t e r  t h i s  was d o n e  t h e  same 

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

T r a i n i n g  V e r b a l  R e l a t i o n s

Each s u b j e c  was t a u g h t  t w o - t h i r d s  o f  t h r e e  s t i m u l u s  s e t  

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

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

The s u b j e c t s  w e r e  t h e n  t a u g h t  t w o - t h i r d s  o f  t h r e e  

s t i m u l u s  s e t  r e l a t i o n s  for-  t h e  o t h e r  p a r a d i g m  ( e . g . ,  

s e l e c t i o n - b a s e d  t a c t s  and  i n t r a v e r b a l s ) .  Fo r  e x a m p l e ,  

Ga r y  was t a u g h t  t h e  o b l o n g  p i e c e  o f  wood,  p a t  on t h e  

h e a d ,  zu g  s t i m u l u s  s e t ;  t h e  m e t a l  p i e c e ,  p i n c h  o f  t h e

n o s e ,  s i g p i e  s t i m u l u s  s e t ;  an d  t h e  p l a s t i c  p i e c e ,  pa l m 

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

b a s e d  s t i m u l u s  s e t .  He was t h e n  t e s t e d  f o r  t r a n s f e r .

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

c i r c u l a r  wood p i e c e ,  M s y m b o l ,  po e  s t i m u l u s  s e t ;  t h e  foam 

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

c y l i n d e r  c a r d b o a r d  p i e c e ,  U s y m b o l ,  and  k r e p o l a  s t i m u l u s  

s e t .  He was t h e n  t e s t e d  ( s e e  T a b l e  2 ) .

Mary was t a u g h t  t h e  same r e l a t i o n s  i n  t h e  same o r d e r  

a s  G a r y .  Dan and  E r i c  we r e  t r a i n e d  and  t e s t e d  u s i n g  t h e  

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

b a s e d  p a r a d i g m .  S i n c e  E r i c  was t h e  f i r s t  s u b j e c t

f i n i s h e d  h e  was t r a i n e d  and  t e s t e d  u s i n g  a n o t h e r  

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

and  names .

T o p o gr a p h . v - B a s e d  T a c t  T r a i n i n g

A f t e r  a b r i e f  p r e - t r a i n i n g  s e s s i o n  ( f i v e  d e m o n s t r a t i o n s  
f o r  e a c h  s e t ) ,  t o p o g r a p h y - b a s e d  t a c t  t r a i n i n g  b e g a n  and
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T o p o g r a p h y - b a s e d S e l e c t i o n - b a s e d

O b l o n g  Wood P i e c e ,  
P a t  on Head ,  Zug

O b l o n g  Wood P i e c e ,  
T r i a n g l e  Symbol ,  Zug

M e t a l  P i e c e ,  Nose p i n c h ,  
S i g p i  e

M e t a l  P i e c e ,  C i r c l e  
Symbo l ,  S i g p i e

P l a s t i c  P i e c e ,  Palm 
C o v e r i n g  Hand ,  C a b b i e

P l a s t i c  P i e c e ,  S q u a r e  
Symbo l ,  C a b b i e

C i r c u l a r  Wood P i e c e  
O p e n / C l o s e  H a n d s ,  Poe  __

C i r c u l a r  Wood p i e c e ,  
W Symbol ,  Poe

Foam R u b b e r  P i e c e ,  
C i r c l i n g  F i s t s ,  W i g l e t

Foam Ru b be r  P i e c e ,  
X Symbol ,  W i g l e t

C y l i n d e r  C a r d b o a r d  P i e c e ,  
F i n g e r  t o  P a l m ,  K r e p o l a

C y l i n d e r  C a r d b o a r d  P i e c e ,  
U Symbol ,  K r e p o l a

d a t a  c o l l e c t i o n  was s t a r t e d .  T r a i n i n g  b e g a n  w i t h  t h e

e x p e r i m e n t e r  d r a w i n g  a name o u t  o f  a b a g  and  h o l d i n g  up 

t h e  c o r r e s p o n d i n g  o b j e c t  and  s a y i n g  "What  i s  t h i s ? "  I f  

t h e  s u b j e c t  e m i t t e d  t h e  c o r r e c t  s i g n ,  s / h e  wou l d  b e  g i v e n  

v e r b a l  p r a i s e  and  a p e n n y .  I f  t h e  s u b j e c t  d i d  n o t  make a  

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

v e r b a l  p r o m p t :  " T h i s  ( p o i n t i n g  t o  t h e  o b j e c t ) ,  i s  t h i s "

( m a k i n g  t h e  s i g n ) .  I f  t h e  s u b j e c t  made t h e  wrong  s i g n ,

s / h e  wou l d  be  i n f o r m e d  o f  t h e  e r r o r  w h i l e  b e i n g  shown t h e

o b j e c t  t h a t  g o e s  w i t h  t h e  s i g n  t h a t  was e m i t t e d .  T h i s  was
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f o l l o w e d  by a d e m o n s t r a t i o n  o f  t h e  c o r r e c t  s i g n  a l o n g

w i t h  t h e  v e r b a l  p r o m p t .  T h i s  s e q u e n c e  was r e p e a t e d  60 

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

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

When t h e  c r i t e r i o n  ( n i n e  o u t  o f  t e n  c o r r e c t  f o r  a l l  

t h r e e  r e l a t i o n s )  was m e t ,  t h e  s u b j e c t  moved on t o  t h e  

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

t e s t  ( w i t h  on e  p a r a d i g m ) ;  t a c t - i n t r a v e r b a l - t e s t  ( w i t h  t h e  

o t h e r  p a r a d i g m ) .  F o r  a l l  t h e  v e r b a l  r e l a t i o n s ,  a  b r i e f  

r e m e d i a l  p r e t r a i n i n g  p e r i o d  t o o k  p l a c e  a t  t h e  b e g i n n i n g  

o f  e a c h  s e s s i o n  ( t w o  d e m o n s t r a t i o n s  f o r  e a c h  s e t ) .

T o p og ra p h . v -B a s ed  I n t r a v e r b a l  T r a i n i n g

A f t e r  t h e  p r e t r a i n i n g  s e s s i o n ,  t o p o g r a p h y - b a s e d

i n t r a v e r b a l  t r a i n i n g  b e g a n  w i t h  t h e  e x p e r i m e n t e r  d r a w i n g  

a name o u t  o f  a h a t  and  a s k i n g  t h e  s u b j e c t  t o  make t h e

c o r r e s p o n d i n g  s i g n  ( e . g . ,  " S i g n  zug . " ) .  C o r r e c t  r e s p o n s e s  

w e r e  t r e a t e d  t h e  same as  w i t h  t h e  t a c t .  I f  no r e s p o n s e  

was made ,  t h e  e x p e r i m e n t e r  w o u l d  s a y :  " T h i s  ( w h i l e  m a k i n g

t h e  s i g n )  i s  " ( s a y i n g  t h e  n a m e ) .  I f  t h e  wrong

r e s p o n s e  was made ,  t h e  e x p e r i m e n t e r  w o u l d  c o r r e c t  t h e  

s u b j e c t  by t e l l i n g  h im o r  h e r  t h e  name o f  t h e  s i g n  t h a t  

was j u s t  made f o l l o w e d  by a d e m o n s t r a t i o n  o f  t h e  c o r r e c t  

s i g n  a c c o m p a n i e d  by t h e  name o f  t h e  s i g n  ( e . g . ,  "No t h a t  

was s i g p i e ,  t h i s  i s  z u g " ) .  T h i s  s e q u e n c e  was r e p e a t e d  60 

t i m e s  o r  u n t i l  t h e  c r i t e r i o n  was m e t .
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T o po gr a p h . v - B a s e d  T e s t  f o r  T r a n s f e r

When t h e  m a s t e r y  c r i t e r i o n  was met  f o r  t h e  

i n t r a v e r b a l  r e l a t i o n ,  t e s t i n g  f o r  t h e  e m e r g e n c e  o f  mand-  

c o m p l i a n c e  ( t h e  u n t r a i n e d  . r e l a t i o n )  was  b e g u n .  An 

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

two c o n s e c u t i v e  b a s e l i n e  t r i a l s .  A b a s e l i n e  t r i a l  

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

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

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

e x p e r i m e n t e r  wou l d  s i m p l y  p o i n t  t o  t h e  t h r e e  o b j e c t s  and

a s k  t h e  s u b j e c t  t o  p o i n t  t o  t h e  one  w h i c h  was r a n d o m l y

r e q u e s t e d .  For  e x a m p l e ,  t h e  e x p e r i m e n t e r  m i g h t  p o i n t  t o  

t h e  o b j e c t s  ( c a l l i n g  a t t e n t i o n  t o  t he m)  and  s a y  "Which

on e  i s  c a b b i  e ?"  The s u b j e c t  o n l y  l e a r n e d  t o  make t h e

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

an d  t o  make t h e  same c o r r e s p o n d i n g  s i g n  when a s k e d  t o

s i g n  c a b b i e .  A s k i n g  t o  i d e n t i f y  w h i c h  o b j e c t  i s  c a b b i e  

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

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

p a r t i a l  e q u i v a l e n c e .

S e l e c t i o n - B a s e d  T a c t  T r a i n i n g

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

t r a i n i n g  b e g a n  w i t h  t h e  e x p e r i m e n t e r  d r a w i n g  a name o u t  

o f  a b a g ,  h o l d i n g  up t h e  c o r r e s p o n d i n g  o b j e c t  an d  s a y i n g
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"What  i s  t h i s ? "  I f  t h e  s u b j e c t  p o i n t e d  t o  t h e  c o r r e c t

s y m b o l ,  s / h e  wou l d  be  g i v e n  v e r b a l  p r a i s e  and  a p e n n y .  

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

e x p e r i m e n t e r  wou l d  p o i n t  t o  t h e  c o r r e c t  symbol  w h i l e  

g i v i n g  t h e  v e r b a l  p r o m p t  " T h i s  ( h o l d i n g  up  t h e  o b j e c t )  i s  

t h i s "  ( p o i n t i n g  t o  t h e  c o r r e c t  s y m b o l ) .  I f  t h e  s u b j e c t

p o i n t e d  t o  t h e  wr o n g  s y m b o l ,  s / h e  w o u l d  be  i n f o r m e d  o f

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

t o  t h e  symbol  s / h e  s e l e c t e d .  T h i s  was f o l l o w e d  w i t h  a  

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

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

a v e r b a l  p r o m p t .  T h i s  s e q u e n c e  was r e p e a t e d  60 t i m e s  o r  

u n t i l  t h e  c r i t e r i o n  was m e t .

S e l e c t i o n - B a s e d  I n t r a v e r b a l  T r a i n i n g

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

i n t r a v e r b a l  t r a i n i n g  b e g a n  w i t h  t h e  e x p e r i m e n t e r  d r a w i n g  

a  name o u t  o f  a h a t  and  a s k i n g  t h e  s u b j e c t  t o  p o i n t  t o  

t h e  c o r r e s p o n d i n g  s ymbol  ( e . g . ,  "Which one  i s  z u g ? " ) .  

C o r r e c t  r e s p o n s e s  w e r e  t r e a t e d  t h e  same a s  t h e  o t h e r  

r e l a t i o n s .  I f  no r e s p o n s e  was ma de ,  t h e  e x p e r i m e n t e r

w o u l d  s a y :  " T h i s  ( w h i l e  p o i n t i n g  t o  t h e  s y m b o l )  i s  "

( s a y i n g  t h e  n a m e ) .  I f  t h e  s u b j e c t  p o i n t e d  t o  t h e  wrong  

symbol  t h e  e x p e r i m e n t e r  w o u l d  c o r r e c t  t h e  s u b j e c t  by

t e l l i n g  him o r  h e r  t h e  name o f  t h e  s y m b o l ,  t h a t  was

s e l e c t e d  f o l l o w e d  by  a d e m o n s t r a t i o n  o f  t h e  c o r r e c t
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symbol  a c c o m p a n i e d  by t h e  name o f  t h e  s ymbol  ( e . g . ,  "No t h a t  

was o o e . t h i s  i s  w i g l e t " ) .

S e l e c t i o n - B a s e d  T e s t  f o r  T r a n s f e r

The s e l e c t i o n - b a s e d  t e s t  f o r  t r a n s f e r  was  i d e n t i c a l  

t o  t h e  t o p o g r a p h y - b a s e d  t e s t  f o r  t r a n s f e r .
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CHAPTER I I I

RESULTS

The d a t a  i n d i c a t e  t h a t  a s i g n i f i c a n t  d i f f e r e n c e  

e x i s t e d  b e t w e e n  t h e  two l a n g u a g e  s y s t e m s  w i t h  r e g a r d  t o  

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

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

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

e v e r y  r e l a t i o n  when t h e y  w e r e  t r a i n e d  w i t h  t h e  t o p o g r a p h y -  

b a s e d  p a r a d i g m .  The f o u r t h  s u b j e c t  p e r f o r m e d  e q u a l l y  

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

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

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

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

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

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

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

s u b j e c t s  w i t h  t h e  w e a k e r  v e r b a l  s k i l l s .  T h i s  was t r u e  

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

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

t r a i n e d  on t h e  s e l e c t i o n - b a s e d  i n t r a v e r b a l  r e l a t i o n  ( s e e  

T a b l e s  3 and  4 ) .

G a r y  was f i r s t  t r a i n e d  a n d  t e s t e d  u s i n g  t h e

t o p o g r a p h y - b a s e d  p a r a d i g m .  He was t h e n  t r a i n e d  a nd
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T a b l e  3

T a c t s  Compared  t o  I n t r a v e r b a l s :  
T r i a l s  t o  C r i t e r i o n

SB TACT SB IV TB TACT TB IV

Mary 841 163 304

Dan 234 426 37 388

Gary 34 120 28 37

Er i c GO ( 1 s t ) 34 ( 1 s t ) 31 29

37 ( 2 n d ) 28 ( 2 nd )

T a b l e  4

T a c t s Compared  t o  I n t r a v e r b a l s :
P e r c e n t  C o r r e c t

SB TACT SB IV TB TACT TB IV

Mary 28 ----- 48 53

Dan 55 46 86 43

Ga r y 82 62 96 76

Er  i c 72 ( 1 s t ) 88 ( 1 s t ) 90 93

86 ( 2 nd ) 96 ( 2 n d )
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t e s t e d  u s i n g  t h e  s e l e c t i o n - b a s e d  p a r a d i g m .  F i g u r e s  -2-7 

show t h a t  he  r e a c h e d  c r i t e r i o n  f o r  t h e  t o p o g r a p h y - b a s e d  

t a c t ,  i n t r a v e r b a l ,  and  t e s t  s i g n i f i c a n t l y  f a s t e r  t h a n  

w i t h  t h e  s e l e c t i o n - b a s e d  p a r a d i g m .  F u r t h e r m o r e ,  h i s

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

h i g h e r  w i t h  t h e  t o p o g r a p h y - b a s e d  s y s t e m .

F i g u r e  8 i s  a  c o m p l e t e  summary o f  G a r y ' s  p e r f o r m a n c e  

t h r o u g h o u t  t h e  e x p e r i m e n t .  S e s s i o n s  t h a t  h a v e  o n e  d a t a  

p o i n t  r e p r e s e n t  t r a i n i n g  s e s s i o n s .  S e s s i o n s  t h a t  h a v e  

two d a t a  p o i n t s  ( e . g . ,  c i r c l e s  d i r e c t l y  u n d e r n e a t h  b o x e s )  

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

r e p r e s e n t  t h e  p r o b e  t r i a l s  ( i . e . ,  t e s t s  f o r  ma nd-  

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

t r i a l s  ( i . e . ,  t a c t s  and  i n t r a v e r b a l s  i n t e r m i x e d  w i t h  t h e  

p r o b e  t r i a l s ) .

As c a n  be s e e n  i n  F i g u r e  8 ( f r o m  l e f t  t o  r i g h t  and  

w i t h  c o n d i t i o n s  on r i g h t  m a r g i n  f r om  b o t t o m  t o  t o p ) ,  Ga r y  

q u i c k l y  l e a r n e d  t h e  t o p o g r a p h y - b a s e d  t a c t  an d  i n t r a v e r b a l  

r e l a t i o n s  ( o n e  s e s s i o n  e a c h ) ,  an d  e v e n t u a l l y  r e a c h e d  

c r i t e r i o n  f o r  t h e  t o p o g r a p h y - b a s e d  t e s t  (mand c o m p l i a n c e )  

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

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

and  i n t r a v e r b a l s  t o o k  s l i g h t l y  l o n g e r  ( f o u r  s e s s i o n s  

t o t a l ) .  The b o x e s  r e p r e s e n t i n g  t h e  s e l e c t i o n - b a s e d  t e s t  

show t h a t  G a r y  n e v e r  r e a c h e d  c r i t e r i o n ,  e v e n  a f t e r  t w i c e  

a s  many s e s s i o n s  a s  t h e  t o p o g r a p h y - b a s e d  p a r a d i g m .
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F u r t h e r m o r e ,  t h e r e  was o n l y  a  s l i g h t  u p wa r d  t r e n d  

s u g g e s t i n g  t h a t  i t  may h a v e  t a k e n  many mor e  s e s s i o n s  f o r  

c r i t e r i o n  t o  be  r e a c h e d .  T h i s  g r a p h  a l s o  shows  t h a t  t h e  

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

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

t o p o g r a p h y - b a s e d  t r i a l s .

GARY TRIALS TO CRITERION

100

BBSS TACT 
122 TB TACT

ZUG SIGPIE CABBIE TOTRL 
POE UIGLET KREPOLA TOTRL

F i g u r e  2 .  T r i a l s  N e e d e d  f o r  Ga r y  t o  R e a c h  C r i t e r i o n  f o r  
The T a c t s .

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

b a s e d  p a r a d i g m .  He was t h e n  t r a i n e d  an d  t e s t e d  u s i n g  t h e  

t o p o g r a p h y - b a s e d  p a r a d i g m .  As c a n  be  s e e n  i n  F i g u r e s  9 -  

14 he  p e r f o r m e d  s i g n i f i c a n t l y  b e t t e r  w i t h  t h e  t o p o g r a p h y -  

b a s e d  t a c t ,  an d  t e s t .  The d i f f e r e n c e  was m i n i m a l  f o r  t h e  

i n t  r a v e r b a l .

A f t e r  183 s e l e c t i o n - b a s e d  t e s t  t r i a l s ,  Dan ha d  

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

c r i t e r i o n  f o r  one  o f  t h e  t h r e e  s e t s  o n l y .  At t h i s  p o i n t ,  

i t  a p p e a r e d  t h a t  t h e r e  was no u p w a r d  t r e n d  i n  t h e
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F i g u r e  5 .  G a r y ' s  P e r c e n t a g e  o f  C o r r e c t  R e s p o n d i n g  
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F i g u r e  7 .  G a r y ' s  P e r c e n t a g e  o f  C o r r e c t  R e s p o n d i n g  
f o r  t h e  T e s t .

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

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

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

t  i m e .

Dan was t h e n  t r a i n e d  a nd  t e s t e d  u s i n g  t h e

t o p o g r a p h y - b a s e d  p a r a d i g m .  A l t h o u g h  he  d i d  n o t  r e a c h  

t e s t i n g  c r i t e r i o n  f o r  t h i s  p a r a d i g m  e i t h e r ,  F i g u r e  14 

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

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

b a s e l i n e  p e r f o r m a n c e .  (Compare  t h e  d o u b l e  d a t a  p o i n t s  on 

t h e  r i g h t  { c i r c l e s  o v e r  s q u a r e s }  w i t h  t h e  d o u b l e  d a t a  

p o i n t s  on t h e  l e f t  { s q u a r e s  o v e r  c i r c l e s } . )

D a t a  on t r i a l s  t o  c r i t e r i o n  f o r  t h e  t e s t i n g  p h a s e
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F i g u r e  8 .  Summary o f  G a r y ' s  P e r c e n t a g e  o f  C o r r e c t  
R e s p o n d i n g  f o r  e a c h  s e s s i o n .

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

e i t h e r  m o d e l .  T e s t i n g  p h a s e s  ( f o r  Dan)  f o r  b o t h

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

Mary was f i r s t  t r a i n e d  a nd  t e s t e d  u s i n g  t h e  

t o p o g r a p h y - b a s e d  p a r a d i g m ,  wh e r e  s h e  me t  c r i t e r i o n  f o r

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

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

s e l e c t i o n - b a s e d  p a r a d i g m .  F i g u r e s  15 a n d  16 show t h a t  

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

b a s e d  t a c t ,  t h a n  t h e  s e l e c t i o n - b a s e d  t a c t .  As c a n  be  

s e e n  i n  F i g u r e  17 ,  h o w e v e r ,  t h i s  was t h e  o n l y  c o m p a r i s o n
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F i g u r e  11 .  D a n ' s  P e r c e n t a g e  o f  C o r r e c t  R e s p o n d i n g  
f o r  t h e  T a c t s .
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F i g u r e  12 .  D a n ' s  P e r c e n t a g e  o f  C o r r e c t  R e s p o n d i n g  
f o r  t h e  I n t r a v e r b a l s .
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F i g u r e  13 .  D a n ' s  P e r c e n t a g e  o f  C o r r e c t  R e s p o n d i n g ,  
f o r  t h e  T e s t s .

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

t h e  s e l e c t i o n - b a s e d  t a c t .  Mary p e r f o r m e d  so  p o o r l y  on 

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

r e s p o n s e s  was a t  c h a n c e  l e v e l  ( 3 3 . 3  p e r c e n t ) .

E r i c  was f i r s t  t r a i n e d  and  t e s t e d  u s i n g  t h e

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

w i t h  t h e  t o p o g r a p h y - b a s e d  p a r a d i g m .  A r e v e r s a l  b a c k  t o  

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

was t h e  f i r s t  s u b j e c t  f i n i s h e d  an d  a s e q u e n c e  e f f e c t  was 

s u s p e c t e d .

F i g u r e s  1 8 - 24  show t h a t ,  f o r  t h e  t a c t  a nd  

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

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

b a s e d  p a r a d i g m  ( t h e  f i r s t  p h a s e  o f  t h e  e x p e r i m e n t ) .  E r i c
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F i g u r e  14 .  Summary o f  D a n ' s  P e r c e n t a g e  o f  C o r r e c t  
R e s p o n d i n g  f o r  e a c h  S e s s i o n .

met  c r i t e r i o n  f o r  t h e  f i r s t  s e l e c t i o n - b a s e d  t e s t  i n  112 

t r i a l s .  T e s t  c r i t e r i o n  was met  a f t e r  116 t r i a l s  f o r  t h e  

t o p o g r a p h y - b a s e d  p a r a d i g m ,  b u t  d u r i n g  t e s t i n g  E r i c  

i m m e d i a t e l y  c o n f u s e d  two o b j e c t s  an d  c o n s i s t e n t l y  p i c k e d  

t h e  K r e p o l a  o b j e c t  when a s k e d  t o  i d e n t i f y  p o e . a n d  he

c o n s i s t e n t l y  p i c k e d  t h e  poe  o b j e c t  when a s k e d  t o  i d e n t i f y  

k r e p o l  a . He c o r r e c t l y  i d e n t i f i e d  w i g l e t  i n  100 p e r c e n t

o f  t h e  t r i a l s .  Even t h o u g h  h i s  r e v e r s a l  o f  o b j e c t s

i n f l a t e d  h i s  t e s t i n g  d a t a ,  i t  was a p p a r e n t  by h i s  

t r a i n i n g  t r i a l s ,  h i s  100% c o r r e c t  r e s p o n d i n g  t o  wicrl  e t . 

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

1 0 0

80

60

40

20

A □

A

A

a /

/ l  9 ^0  J M  O
□

c P ^ /  f
n  D /0 n -Ĥ  I
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F i g u r e  17 .  Summary o f  M a r y ' s  P e r c e n t a g e  o f  C o r r e c t  
R e s p o n d i n g  f o r  e a c h  S e s s i o n .

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

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

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

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

e f f e c t .
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CHAPTER IV

DISCUSSION

T h i s  s t u d y  was d e s i g n e d  t o  a s s e s s  t h e  d i f f e r e n c e s  

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

b e h a v i o r .  Two q u e s t i o n s  w e r e  a s k e d :  ( 1 )  Whi ch  p a r a d i g m

wou l d  l e n d  i t s e l f  t o  b e t t e r  ( f a s t e r  an d  mor e  a c c u r a t e )  

t a c t  an d  i n t r a v e r b a l  a c q u i s i t i o n  a n d ,  ( 2 )  w h i c h  p a r a d i g m  

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

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

a c q u i r e d  e a s i e r  w i t h  s i g n  l a n g u a g e ,  o r  w i t h  a  s ymbol  

l a n g u a g e ?  I s  s t i m u l u s  e q u i v a l e n c y  mor e  l i k e l y  t o  f o r m  

w i t h  s i g n  l a n g u a g e ,  o r  w i t h  a  symbol  l a n g u a g e ?  Two o f  

t h e  s u b j e c t s  (Dan a n d  M a r y ) ,  h o w e v e r ,  h ad  d i f f i c u l t y  

l e a r n i n g  t h e  s e l e c t i o n - b a s e d  r e l a t i o n s  a n d  on e  s u b j e c t  

( E r i c )  p e r f o r m e d  s w i f t l y  on b o t h  p a r a d i g m s .  A s s u m i n g  

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

t o  t e s t  E r i c  a c c u r a t e l y  b e c a u s e  o f  h i s  h i g h e r

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

t o  t h i s  s t u d y .  As a r e s u l t ,  o n l y  G a r y  d e m o n s t r a t e d  c l a s s  

f o r m a t i o n  w i t h  one  p a r a d i g m  ( t o p o g r a p h y - b a s e d )  a n d  n o t  

t h e  o t h e r  ( s e l e c t i o n - b a s e d ) .  Dan d e m o n s t r a t e d  a  

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

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

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

r e a c h e d  c r i t e r i o n  f o r  t h e  s e l e c t i o n - b a s e d  t a c t ;  t h e r e f o r e  

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

n o t  be  d o n e .

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

o n l y  G a r y ' s  d a t a  c a n  be  u s e d  f o r  t h e  i n t e r p r e t a t i o n  o f  

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

an d  D a n ' s  d a t a  c a n  be  u s e d  f o r  i n t e r p r e t a t i o n  o f  one  

q u e s t i o n  ( p e r c e n t  c o r r e c t ) .  T h e s e  d a t a  d o ,  h o w e v e r ,  seem 

t o  be  r o b u s t  and  t h e r e  w e r e  no d a t a  t o  s u g g e s t  t h e  

con  t r a r y .

What. was i n t e r e s t i n g  an d  somewha t  s u r p r i s i n g  was t h e  

e x t e n t  t o  w h i c h  t h e  s u b j e c t s '  o v e r a l l  p e r f o r m a n c e  was 

b e t t e r  w i t h  t h e  t o p o g r a p h y - b a s e d  p a r a d i g m .  Ma r y ,  f o r  

e x a m p l e ,  r e a c h e d  t o p o g r a p h y - b a s e d  t a c t  c r i t e r i o n  i n  163 

t r i a l s .  A f t e r  841 t r i a l s  w i t h  t h e  s e l e c t i o n - b a s e d  

p a r a d i g m ,  s h e  was n o t  s h o w i n g  any  s i g n s  o f  r e a c h i n g  

c r i t e r i o n  and  t h e  e x p e r i m e n t  was t e r m i n a t e d  b e c a u s e  o f  

t i m e  r e s t r i c t i o n s  ( s e e  F i g u r e  1 5 ) .  Mary  a l s o  r e s p o n d e d  

c o r r e c t l y  on 48% o f  t h e  t o p o g r a p h y - b a s e d  t a c t  t r i a l s  f o r  

w h i c h  c r i t e r i o n  ha d  n o t  y e t  b e e n  m e t .  She r e s p o n d e d  

c o r r e c t l y  on o n l y  28% o f  t h e  s e l e c t i o n - b a s e d  t a c t  t r i a l s .

I t  t o o k  Dan 234 t r i a l s  a t  55% c o r r e c t  t o  m e e t  t h e  

s e l e c t i o n - b a s e d  t a c t  c r i t e r i o n ,  b u t  he  r e a c h e d  t h e

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



t o p o g r a p h y - b a s e d  t a c t  c r i t e r i o n  i n  37 t r i a l s  a t  '86% 

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

i n t r a v e r b a l  r e l a t i o n  ( s e e  T a b l e s  3 a n d  4 ) .

E r i c  was t h e  o n l y  s u b j e c t  who s e em e d  t o  show an  

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

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

o v e r  90% c o r r e c t  f o r  a l l  o t h e r  t r a i n i n g  r e l a t i o n s .  I t

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

E r i c  p e r f o r m e d  e q u a l l y  w e l l  on b o t h  p a r a d i g m s  o n c e  he  

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

h o w e v e r ,  i t  may h a v e  b e e n  a m i s t a k e  n o t  t o  do a s e c o n d  

r e v e r s a l  b a c k  t o  t h e  t o p o g r a p h y - b a s e d  p a r a d i g m .  T h i s

m i g h t  h a v e  made t h e  c a s e  f o r  a s e q u e n c e  e f f e c t  q u i t e  

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

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

o b j e c t s .

One m i g h t  q u e s t i o n  t h e  e f f e c t s  o f  s e q u e n c i n g  on t h e  

o t h e r  s u b j e c t s .  Dan,  f o r  i n s t a n c e ,  was t r a i n e d  and

t e s t e d  w i t h  t h e  s e l e c t i o n - b a s e d  p a r a d i g m  f i r s t .  P e r h a p s  

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

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

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

t e s t  t o  t h e  t o p o g r a p h y - b a s e d  t a c t .  F i g u r e  14 shows  t h a t  

Dan p e r f o r m e d  a l m o s t  p e r f e c t l y  an d  d i d  i n d e e d  me e t

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

s e s s i o n .  H i s  p e r c e n t a g e  was h i g h e r  t h a n  9 o u t  o f  10 o f
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t h e  s e l e c t i o n - b a s e d  b a s e l i n e  t r i a l s  i m m e d i a t e l y  

p r e c e d i n g ' .  T h e s e  b a s e l i n e  t r i a l s  c o n s i s t e d  o f  t a c t  a nd  

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

t a c t  o n l y  i n  t h a t  t h e y  i n v o l v e d  t h e  s e l e c t i o n - b a s e d  

s y s t e m  r a t h e r  t h a n  t h e  t o p o g r a p h y - b a s e d  s y s t e m .  A l s o ,  

w i t h  r e g a r d  t o  t h e  t e s t i n g  r e s u l t s ,  t h e r e  i s  no a p p a r e n t  

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

Mary and  Ga r y  w e r e  t r a i n e d  and  t e s t e d  w i t h  t h e  

t o p o g r a p h y - b a s e d  p a r a d i g m  f i r s t .  I f  a s e q u e n c e  e f f e c t  

was p r e s e n t ,  one  w o u l d  e x p e c t  t he m t o  p e r f o r m  b e t t e r  on

t h e  s e l e c t i o n - b a s e d  t r i a l s  and  t e s t s .  T h i s  was o b v i o u s l y

n o t  t h e  c a s e .  A l s o  a l l  s u b j e c t s  e x c e p t  f o r  E r i c

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

d i d  w i t h  i n t r a v e r b a l  t r i a l s  y e t  a l l  t a c t  t r i a l s  p r e c e d e d  

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

I t  s h o u l d  a l s o  be  n o t e d  t h a t  t h r e e  o f  t h e  f o u r  

s u b j e c t s  we r e  a l w a y s  w i l l i n g  t o  p a r t i c i p a t e .  They w e r e  

e a g e r l y  w a i t i n g  f o r  t h e i r  t u r n  i n  t h e  n e x t  room,  e v e n  

t h o u g h  a l l  s u b j e c t s  w e r e  t o l d  t h e y  c o u l d  w a i t  u p s t a i r s  

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

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

t o  be  t e r m i n a t e d ,  and  g e n e r a l l y  s eemed  t o  e n j o y  t h e  w h o l e  

p r o c e s s .

Dan,  on t h e  o t h e r  h a n d ,  d i d  n o t  g r e e t  t h e

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

s t u d y  ( t h e  s e l e c t i o n - b a s e d  p a r a d i g m ) .  He wou l d  w a i t  i n

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



54

h i s  room and  w o u l d  h a v e  t o  be  p r o m p t e d  many t i m e s .  He 

wou l d  show s i g n s  o f  f r u s t r a t i o n  a s  a s e s s i o n  wou l d  

p r o g r e s s  and  he  was r a r e l y  o b s e r v e d  s m i l i n g .  I n  

g e n e r a l ,  he  was b e h a v i n g  a s  i f  t h e  s e s s i o n s  w e r e  an 

a v e r s i v e  t a s k .  T h i s  i n  i t s e l f  was n o t  o u t  o f  t h e  

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

Dan t o  p a r t i c i p a t e  i n  e v e r y d a y  p r o g r a m m i n g  ( e . g . ,  

e d u c a t i o n a l  a c t i v i t i e s ) .  What  was n o t e w o r t h y  was h i s  

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

p a r a d i g m  s t a r t e d .  One p r o mp t  was a l l  t h a t  was n e e d e d  f o r  

Dan t o  p r o c e e d  t o  t h e  e x p e r i m e n t a l  room.  He was o b s e r v e d  

s m i l i n g  many t i m e s  t h r o u g h o u t  e a c h  s e s s i o n  an d  h e  n e v e r

i n d i c a t e d  t h a t  he  d i d  n o t  want  t o  p a r t i c i p a t e  f u r t h e r .

I n  g e n e r a l ,  he  was b e h a v i n g  a s  i f  t h e  s e s s i o n s  w e r e  a 

game.  T h i s  o b s e r v a t i o n  was made on a c a s u a l  b a s i s  and  

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

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

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

e q u i v a l e n t  c l a s s e s  h a s  b e e n  a d e b a t e d  t o p i c .  S i dma n  e t

a l  . ( 1 9 7 4 )  q u e s t i o n e d  w h e t h e r  m e d i a t e d  t r a n s f e r  r e q u i r e s

a r e s p o n s e  a s  t h e  m e d i a t o r  o r  w h e t h e r  s t i m u l u s  m e d i a t i o n  

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

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

a u d i t o r y  m a t c h i n g .

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

c o n c l u s i o n  of  S idman  e t  a l .  ( 1 9 7 4 ) .  I t  was n o t e d ,
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h o w e v e r ,  t h a t  some o f  t h e  s u b j e c t s  d i d  r e s p o n d  t o  a 

t e s t i n g  s t i m u l u s ,  d u r i n g  t h e  t o p o g r a p h y - b a s e d  p h a s e  by 

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

t h r e e  o b j e c t s .  T h e s e  s u b j e c t s  s eeme d  t o  p e r f o r m  b e t t e r  

d u r i n g  t h e  t e s t i n g  when t h e  m e d i a t i n g  r e s p o n s e  was made .  

F o r  e x a m p l e ,  d u r i n g  t e s t i n g  Mary w o u l d  b e  a s k e d  t o  p o i n t  

t o  an  o b j e c t  ( e . g . ,  "Which  one  i s  z u g ? " 1.  She w o u l d  t h e n  

v o c a l l y  r e p e a t  t h e  name and  make t h e  s i g n .  As a r e s u l t ,  

s h e  was c o r r e c t  on 56% o f  h e r  t e s t i n g  t r i a l s .  G a r y  on 

t h e  o t h e r  h a n d  made no o v e r t  m e d i a t i n g  r e s p o n s e  a t  a l l .  

He was c o r r e c t  on 59% o f  h i s  t o p o g r a p h y - b a s e d  t e s t  

t r i a l s .  T h i s  i s  o n l y  a d i f f e r e n c e  o f  3%, y e t  f o r  t h e

t o p o g r a p h y - b a s e d  t a c t  G a r y  was c o r r e c t  96% o f  t h e  t r i a l s  

w h i l e  Mary was c o r r e c t  48% o f  t h e  t r i a l s ,  a d i f f e r e n c e  o f  

48%. Fo r  t h e  t o p o g r a p h y - b a s e d  i n t r a v e r b a l  G a r y  was 

c o r r e c t  76% o f  t h e  t i m e  w h i l e  Mary was c o r r e c t  53% o f  t h e  

t i m e ,  a d i f f e r e n c e  o f  23%. G a r y ' s  o b v i o u s  s u p e r i o r  

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

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

s i m i l a r l y  be  s i g n i f i c a n t l y  h i g h e r  t h a n  M a r y ' s  t e s t  

p e r c e n t a g e s .  T h i s  was n o t  t h e  c a s e ,  h o w e v e r .

Dan made no m e d i a t i n g  r e s p o n s e  d u r i n g  t h e  s e l e c t i o n -  

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

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

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

t e s t i n g ,  Dan was a s k e d  t o  p o i n t  t o  a n  o b j e c t  ( e . g . ,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



" w h i c h  one  i s  p o e " )  a nd  he  w o u l d  make t h e  s i g n  f o r  t h a t  

o b j e c t  f o l l o w e d  by  h i s  s e l e c t i o n  o f  t h e  o b j e c t .  As a 

r e s u l t  Dan was c o r r e c t  on 55% o f  t h e  t o p o g r a p h y - b a s e d  

t e s t  t r i a l s  ( i n  w h i c h  a m e d i a t i n g  r e s p o n s e  was made)  a n d

29% o f  t h e  s e l e c t i o n - b a s e d  t e s t  t r i a l s  ( i n  w h i c h  no

m e d i a t i n g  r e s p o n s e  was m a d e ) .

A l t h o u g h  i t  was n o t  r e c o r d e d  ( m i s t a k e n l y  s o ) ,  mos t  

o f  t h e  t e s t  t r i a l s  t h a t  Dan m i s s e d  i n v o l v e d  an  i n c o r r e c t  

m e d i a t i n g  r e s p o n s e .  For  e x a m p l e ,  i f  t h e  e x p e r i m e n t e r  

s a i d  " w h i c h  one  i s  p o e . "  and  Dan made t h e  s i g n  f o r  

k r e p o l a ,  he wou l d  p i c k  out-  t h e  k r e p o l a  o b j e c t .  T h i s

c o r r e s p o n d e d  w i t h  D a n ' s  s t r o n g  p e r f o r m a n c e  w i t h  t h e  

t o p o g r a p h y - b a s e d  t a c t ,  and  h i s  much w e a k e r  p e r f o r m a n c e  

w i t h  t h e  t o p o g r a p h y - b a s e d  i n t r a v e r b a l .  T h e s e  d a t a  

s u g g e s t  t h a t  Dan f o r me d  a s t r o n g e r  s y mm e t r y  r e l a t i o n  w i t h  

t h e  t a c t  t h a n  w i t h  t h e  i n t r a v e r b a l .

The  t e r m  s t i m u l u s  e q u i v a l e n c y  h a s  b e e n  u s e d  

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

c o m p l e t e  d e m o n s t r a t i o n  was n o t  shown.  T h e r e  was no t e s t  

f o r  r e f l e x i v i t y  o r  s y m m e t r y .  A c c o r d i n g  t o  d e f i n i t i o n ,  

wha t  was done  was t e s t i n g  f o r  t r a n s i t i v i t y .  T h i s  i s  

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

b e t w e e n  two s y s t e m s  was made ,  a nd  t h e  q u e s t i o n  was w h i c h

i s  b e t t e r .  I t  h a s  a l r e a d y  b e e n  d e m o n s t r a t e d  t h a t  

c o m p l e t e  s t i m u l u s  e q u i v a l e n c y  c a n  be shown w i t h  e i t h e r  

1a n g u a g e
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s y s t e m  an d  f o r  t h e  p u r p o s e  o f  t h i s  s t u d y  i t  was  n o t  

n e c e s s a r y  t o  c o m p l e t e  t h e  w h o l e  p r o c e s s .

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

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

more  comp l e x  s t i m u l i  ( e . g . ,  t h r e e  comp o n e n t  s i g n s ,  an d  

s y m b o l s ,  more  s i g n s  an d  s y m b o l s  t o  c h o o s e  f r o m ,  e t c . ) .  

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

t h e  s y s t e m  d o e s n ' t  m a t t e r .  Fo r  e x a m p l e ,  E r i c  s e e me d  t o  

be  s k i l l e d  e nough  t h a t  he  m a s t e r e d  b o t h  s y s t e m s  w i t h  t h e  

same p r o f i c i e n c y  o r  e a s e .  T h e s e  w e r e  s i m p l e  s y s t e m s ,  

h o w e v e r .  I f  t h e y  had  b e e n  more  c o m p l e x ,  a s  he  m i g h t  f i n d  

i n  a f u n c t i o n a l  l a n g u a g e  ( e . g . ,  p u t t i n g  w or ds  t o g e t h e r  

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

m e s s a g e ) ,  p e r h a p s  he  w o u l d  h a v e  ha d  mor e  t r o u b l e  w i t h  t h e  

s e l e c t i o n - b a s e d  s y s t e m .

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

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

symbol  b o a r d s  ( a s s u m i n g  t h e  r e q u i s i t e  m o t o r  s k i l l s ) .  The 

p r o p o n e n t s  o f  t h e  symbol  b o a r d  a r g u e  t h a t  i t  i s

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

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

s p e a k e r  t o  be d e p e n d e n t  on an  a u x i l i a r y  p i e c e  o f

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

t h e  s y m b o l s  t h a t  a r e  on t h e  b o a r d .  I t  s eems  t h a t  i t

wou l d  be q u i t e  b e n e f i c i a l ,  an d  w o r t h  t h e  e f f o r t ,  f o r  a 

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

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

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

s t r o n g e r  v e r b a l  s k i l l s  ( p r a c t i c e ) .  A c l i e n t  u s i n g  a 

symbol  b o a r d  i s  u n l i k e l y  t o  come i n  c o n t a c t  w i t h  many 

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

h e r  v o c a b u l a r y  i s  l a c k i n g  c o n s i d e r a b l y .
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