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1

CHAPTER I  

I n t r o d u c t i  d d

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

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

and s p o k e n  l a n g u a g e .  S t u d i e s  t h a t  h a v e  e x a m in e d  t h e  

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

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

( G o o d g l a s s  8< K a p l a n ,  1 9 6 3 ;  D u f f y ,  D u f f y ,  & P e a r s o n ,  

1 9 7 5 ) ,  a l t h o u g h  g e s t u r a l  s k i l l s  t y p i c a l l y  a r e  n o t  as  

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

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

a p h a s i a ,  r e c e n t  a p p l i c a t i o n s  o f  p a n t o m im e ,  Amer— In d  

g e s t u r a l  c o d e ,  and A m e r i c a n  S i g n  l a n g u a g e  (ASL) h a v e  

shown t h a t  many n o n f l u e n t  a p h a s i c s  c an  b e n e f i t  f r o m  

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

F r i e d m a n ,  1 9 7 8 ;  K i r s h n e r  Webb, 1 9 8 1 ;  H e i l m a n ,  R o t h i  , 

C a m p a n e l l a  8< W o l f  s o n ,  1 9 7 9 ;  C he n ,  1 9 6 8 ) .

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

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

d e s c r i p t i o n s  o f  t h e  s u b j e c t s '  l a n g u a g e  and m o to r  

i m p a i r m e n t s ,  p r i o r  t o  manual  c o m m u n i c a t i o n  t r a i n i n g .



T h e s e  s t u d i e s  h a v e  a l s o  t a i l e d  t o  s y s t e m a t i c a l l y  

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

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

g e s t u r e s ,  and t h e  s p e c i f i c  t y p e  o f  e r r o r s  made by  

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

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

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

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

s u c c e s s  i n  t h e  a c q u i s i t i o n  o f  manual  c o m m u n i c a t i o n  

s k i  11 s .

The p r e s e n t  s t u d y  i s  d e s i g n e d  t o  f u r t h e r  

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

p r o d u c e  ASL s i g n s  ( a c q u i s i t i o n ) ,  t o  r e c o g n i z e  ASL 

s i g n s ,  and t o  re m em ber  them  o v e r  v a r y i n g  l e n g t h s  o f  

t i  me ( r e c a l 1 ) .

H y p o t h e s e s

Acciui s i  t i  on

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

1.  B r a i n - i n j u r e d  s u b j e c t s  ( s t r o k e  v i c t i m s )  w i l l  

r e q u i r e  a g r e a t e r  number  o f  i n i t i a l  t r a i n i n g  

( h a n d s h a p i n g  and p h y s i c a l  g u i d a n c e )  t r i a l s  t h a n  

n o n - b r a i n - i n j u r e d  s u b j e c t s  t o  a c h i e v e  c r i t e r i o n  

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



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

f e w e r  s i g n s .

2 .  F o r  b o t h  a p h a s i c s  and n o rm a l  c o n t r o l s  f e w e r  

t r a i n i n g  t r i a l s  w i l l  be  n e c e s s a r y  t o  a c h i e v e  c r i t e r i o n  

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

c o m p l e x i t y  (LPC) s i g n s  t h a n  d u r i n g  a c q u i s i t i o n  o f  h i g h  

p r o d u c t i o n  c o m p l e x i t y  (HPC) s i g n s .

3 .  F o r  b o t h  a p h a s i c s  and n o r m a l  c o n t r o l s  f e w e r  

t r a i n i n g  t r i a l s  w i l l  be  n e c e s s a r y  t D  a c h i e v e  c r i t e r i o n  

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

(+BC) s i g n s  t h a n  n o n - b o d y - c o n t a c t  ( -B C )  s i g n s .

4 .  F o r  b o t h  a p h a s i c s  and n o r m a l  c o n t r o l s  f e w e r  

t r a i n i n g  t r i a l s  w i l l  be  n e c e s s a r y  t o  a c h i e v e  c r i t e r i o n  

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

medium t r a n s l u c e n c y  s i g n s ,  f o r  medium a s  com pared  t o  

lo w  t r a n s l u c e n c y  s i g n s ,  and f o r  h i g h  a s  c om pared  t o  lo w  

t r a n s l u c e n c y  s i g n s .

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

a d v a n c e d  s

5 .  No p r i o r  p r e d i c t i o n s  w e r e  made r e g a r d i n g  t h e  

h i e r a r c h y  o f  a c q u i s i t i o n  f o r  ASL p a r a m e t e r s  i n  a p h a s i c s  

and n o r m a l  c o n t r o l s .
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R e c a l 1

The  - f o l l o w i n g  d i r e c t i o n a l  h y p o t h e s e s  w e r e  a d v a n c e d :

6 . B r a i n - i n j u r e d  s u b j e c t s  w i l l  p r o d u c e  a s m a l l e r  

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

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

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

( t e s t ) ,  s a m e - d a y  r e c a l 1 ( p r o b e  1 ) ,  and o n e - w e e k  

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

7 .  F o r  b o t h  a p h a s i c s  and n o r m a l  c o n t r o l s  low  

p r o d u c t i o n  c o m p l e x i t y  s i g n s  (LF'C) w i l l  be  p r o d u c e d  w i t h  

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

p r o d u c t i o n  c o m p l e x i t y  (HPC) s i g n s  on t h e  t h r e e  

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

r e c a l 1 ( t e s t ) ,  s a m e - d a y  r e c a l 1 ( p r o b e  1 ) ,  and o n e - w e e k  

p o s t t r a i n i n g  r e c a l l  ( p r o b e  2 ) )  „

S» F o r  b o t h  a p h a s i c s  and n o r m a l  c o n t r o l s  a h i g h e r  

mean number  o f  s i g n  p a r a m e t e r s  w i l l  be  p e r f o r m e d  

c o r r e c t l y  f o r  b o d y - c o n t a c t  (+BC) t h a n  f o r  

n o n b o d y - c o n t a c t  ( - E C )  s i g n s  on t h e  t h r e e  p o s t t r a i n i n g  

r e c a l 1 e v a l u a t i o n s  ( i m m e d i a t e  p o s t t r a i n i n g  r e c a l l  

( t e s t ) ,  s a m e - d a y  r e c a l 1 ( p r o b e  1 ) ,  and o n e - w e e k  

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



9 .  F o r  b o t h  a p h a s i c s  and c o n t r o l s  a h i g h e r  number  

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

co m p a re d  t o  medium t r a n s l u c e n c y  s i g n s ,  medium as  

co m p are d  t o  lo w  t r a n s l u c e n c y  s i g n s ,  and h i g h  a s  

co m p are d  t o  'low t r a n s l u c e n c y  s i g n s ,  on t h e  t h r e e  

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

r e c a l l  ( t e s t ) ,  s a m e - d a y  r e c a l l  ( p r o b e  1 ) ,  and o n e - w e e k  

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

10 .  B r a i n  i n j u r y  w i l l  r e s u l t  i n  an i n c r e a s e d  mean 

number  o f  movement e r r o r s  b e i n g  p r o d u c e d  on t h e  t h r e e  

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

r e c a l 1 ( t e s t ) ,  s a m e - d a y  r e c a l l  ( p r o b e  1 ) ,  and o n e - w e e k  

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

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

a d v a n c e d  s

11 .  No p r i o r  p r e d i c t i o n s  w e r e  made r e g a r d i n g  t h e  

p r o p o r t i o n  o f  t h e  t h r e e  d i f f e r e n t  t y p e s  o f  movement  

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

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

p r o d u c e  d u r i n g  r e c a l 1 .

1 2 ,  No p r i o r  p r e d i c t i o n s  w e r e  made r e g a r d i n g  t h e  

h i e r a r c h y  o f  p a r a m e t e r  e r r o r s  t h a t  w o u ld  be  p r o d u c e d  

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



6>

A c q u i s i t i o n  and R e c a l l

The - f o l l o w i n g  d i r e c t i o n a l  h y p o t h e s i s  was a d v a n c e d :

1 3 .  T he  g e s t u r a l  d e f i c i t  o b s e r v e d  among a p h a s i c s  

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

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

d e f  i  c i  t .
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CHAPTER I I  

R e v ie w  o f  t h e  L i t e r a t u r e

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

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

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

w h ic h  man i s  a b l e  t o  c o m m u n i c a t e .  Benson and G e s c h w in d  

( 1 9 7 1 )  i d e n t i f y  l a n g u a g e  s k i l l  a s  t h e  a b i l i t y  t o  

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

p r i o r  k n o w l e d g e ,  and p r o d u c e  a v e r b a l  r e s p o n s e .

L a n g u a g e  k n o w l e d g e ,  a c c o r d i n g  t o  Noam Chomsky,  i s  an  

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

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

(Chomsky,  1 9 7 2 ;  K l i m a  & B e l l u g i ,  1 9 7 9 ) .  B e c a u s e  

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

i d e a s  i t s  d i s t u r b a n c e  can  l e a v e  o ne  i s o l a t e d  and  

s o m e t im e s  f r u s t r a t e d .  I n  t h e  d i s o r d e r  known a s  a p h a s i a  

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

(Benson & G e s c h w in d ,  1 9 7 1 ) .  The  b r a i n  damage r e s u l t i n g  

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

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

h a v e  had a s t r o k e .  T h e  n o n f l u e n t  t y p e  o f  a p h a s i a  i s  

t h e  most common due  t o  s t r o k e ,  and t h e  y o u n g e r  t h e
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v i c t i m  t h e  more  l i k e l y  h e / s h e  i s  t o  s u f f e r  f r o m  t h i s  

t y p e  o f  a p h a s i a  (Brown ?< G r o b e r ,  1 9 8 3 ;  R ose ,  1 9 8 4 ) .  

E<rown and G r o b e r  ( 1 9 8 3 )  h a v e  a l s o  n o t e d  t h a t  among 

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

a r e  more  common i n  f e m a l e s  t h a n  i n  m a l e s .

C u r r e n t  e s t i m a t e s  p l a c e  t h e  number  o f  new s t r o k e s  

i n  t h e  U n i t e d  S t a t e s  t h a t  o c c u r  e ac h  y e a r  a t  a b o u t  

4 0 0 , 0 0 0 ,  w i t h  a t  l e a s t  8 4 , 0 0 0  (217.) a c c o m p a n ie d  by  

a p h a s i a  ( S a r n o ,  1 9 8 0 ) .  By o ne  t o  t h r e e  months  

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

be p r e s e n t  i n  1 0 , 0 0 0  (2 .5 7 . )  o f  t h e s e  p a t i e n t s  ( S a r n o ,  

1 9 8 0 ) .  S a r n o  ( 1 9 8 0 )  e s t i m a t e s  t h a t  t h e r e  i s  a 

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

U n i t e d  S t a t e s  p r e s e n t l y .  B e c a u s e  many o f  t h e s e  

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

r e c e p t i v e  and e x p r e s s i v e  l a n g u a g e  s k i l l s  t h e y  u s u a l l y  

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

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

l a n g u a g e  e ve n  a f t e r  i n t e n s i v e  and p r o l o n g e d  t h e r a p y .

We a r e  f o r t u n a t e  t h a t  an a l t e r n a t i v e  t o  

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

l a r g e l y  t h r o u g h  t h e  work  o f  G a r d n e r  and  G a r d n e r  ( 1 9 7 1 ) .  

T h e s e  i n v e s t i g a t o r s  e x a m in e d  w h e t h e r  a  g e s t u r a l  s y s t e m  

d e v e l o p e d  by humans,  s uch  a s  A m e r i c a n  S i g n  L a n g u a g e ,



c o u l d  be  l e a r n e d  and used  by  p r i m a t e s .  T h e i r  r e s e a r c h  

d e m o n s t r a t e d  t h a t  when such  a g e s t u r a l  s y s t e m  i s  

e m p lo y e d  w i t h  p r i m a t e s  i t  can  r e s u l t  i n  e f f e c t i v e  

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

l e a r n  spoke n  l a n g u a g e  ( K e l l o g ,  1 9 6 8 ) .  The g a i n s  

d o cum en ted  i n  s e v e r e l y  l a n g u a g e  d i s t u r b e d  c h i l d r e n ,  

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

c u r r i c u l a  ( B a r n e s ,  1 9 7 3 ;  P e t e r s ,  1 9 7 3 ;  B r o o k n e r  & 

M u r p h y ,  1 9 7 5 ;  G r i n n e l l ,  D e t a m o r e  Sc L i p p k e ,  1 9 7 6 ;  

K o n s t a n t a r e a s ,  Ox man 8< W e b s t e r ,  1 9 7 7 ;  S h a e f f e r ,  1 9 8 0 ) ,  

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

s i g n i n g  a s  an a l t e r n a t i v e  - for f a c i l i t a t i n g  

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

p i o n e e r i n g  w ork  o f  S t o k o e  ( I 9 6 0 )  and K l i m a  and B e l l u g i  

( 1 9 7 9 )  d e m o n s t r a t i n g  t h a t  A m e r ic a n  S i g n  L a n g u a g e  i s  a 

l a n g u a g e  i n  i t s  own r i g h t ,  w i t h  a grammar and l e x i c o n  

a l l  i t s  own, h a s  p r o v i d e d  a d d i t i o n a l  sup p o r t ,  f o r  t h i s  

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

I n  a d d i t i o n  t o  t h e  c l i n i c a l  u s e f u l n e s s  o f  manual  

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

r e a l i z e  t h a t  such  m e th o d s  h a v e  t h e  p o t e n t i a l  t o  p l a y  an 

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

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

a u d i t o r y - v o c a l  o n e .



G e s t u r e  i n  A p h a s i a :  ft H i s t o r i c a l  P e r s p e c t i v e

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

g e s t u r e s  -for c o m m u n i c a t i o n  i s  a r e l a t i v e l y  new i d e a ,  

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

m a n i p u l a t e  n o n v e r b a l  s y m b o ls  i s  n o t  new ( B l a s s ,  

G a z z a n i g a  S< P r e m a c k ,  1 9 7 3 ) .  F o r  o v e r  one  h u n d r e d  y e a r s  

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

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

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

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

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

t h e  p s y c h o l  o g i  c a l  p o i n t  o f  v i e w  ( D u f f y  L i l e s ,  1 9 7 9 ) .

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

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

P a u l  B r o c a  ( B r o c a ,  1 8 6 1 )  c l e a r l y  d i s t i n g u i s h e d  b e t w e e n

w h a t  he  c a l l e d  a r t i c u l a t e d  l a n g u a g e  ( l a  f a c u l t e "  du
/

l a n g a g e  a r t i c u l e )  and  a g e n e r a l  l a n g u a g e  f a c u l t y  ( l a  

/  /  /
f a c u l t e  g e n e r a l  du l a n g a g e ) .  He d e f i n e d  t h e  g e n e r a l  

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

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

and a symbol ( B r o c a ,  1 8 6 1 ) .  A c c o r d i n g  t o  B r o c a  w h a t  

was i m p a i r e d  i n  " a p h e m i a "  ( B r o c a ’ s t e r m  f o r  a p h a s i a )  

was a r t i c u l a t e d  l a n g u a g e ,  n o t  s y m b o l i c  f u n c t i o n i n g .  He 

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

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

e x e c u t i o n .

D e s p i t e  B r o c a ’ s b e l i e f  t h a t  a r t i c u l a t e d  l a n g u a g e  

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

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

s o m e t im e s  a c c o m p a n ie d  a p h a s i a .  I n  a d i s c u s s i o n  o f  h i s  

fa m o u s  p a t i e n t  " T a n "  B r o c a  commented t h a t  a l t h o u g h  t h e  

man was a b l e  t o  u s e  o n e  word  a c c o m p a n ie d  by  v a r i e d  

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

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

h a v e  been  a p p r o p r i a t e  t o  w h ic h  he  d i d  n o t  r e s p o n d  

(H e a d ,  1 9 2 6 ;  B r o c a ,  1 8 6 1 ) .

I n  1 87 0  t h e  v i e w  t h a t  a p h a s i a  o n l y  d i s t u r b e d

s p e e c h  was c h a l l e n g e d  d u r i n g  a l e c t u r e  g i v e n  by a D r .  

F i n k e l n b u r g  ( D u f f y  & L i l e s ,  1 9 7 9 ) .  D r .  F i n k e l n b u r g “ s 

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

d e f i c i t  and t h a t  i t  was one  a s p e c t  o f  a d i s o r d e r  he  

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

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

co m p reh e n d  s y m b o l s  i n  a n y  m o d a l i t y .  F i n k e l n b u r g  

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

a p h a s i a .  T h r e e  o f  t h e  f i v e  p a t i e n t s  w e r e  n o t e d  t o  

d e m o n s t r a t e  g e s t u r a l  d e f i c i t s .  F i n k e l n b u r g  o b s e r v e d



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

and now " n e v e r  i n i t i a t e d  m a k in g  t h e  s i g n  o f  t h e  c r o s s  

w h i c h ,  when h e a l t h y ,  s h e  n e v e r  n e g l e c t e d  t o  do"  ( D u f f y  

& L i l e s ,  1 9 7 9 ,  p .  1 6 0 ) .  A n o t h e r  p a t i e n t ' s  g e s t u r e s  

w e r e  o b s e r v e d  t o  be  " n o t i c e a b l y  a w kw ard  and a t  t i m e s  

c o m p l e t e l y  i n c o n g r u o u s  w i t h  w h a t  he  m eant  t o  e x p r e s s "  

( I b i d ,  p .  1 6 2 ) .  T he  m i m i c r y  and g e s t i c u l a t i o n  o f  a 

t h i r d  p a t i e n t  was d e s c r i b e d  a s  b e c o m in g  " c l u m s i e r  and  

l e s s  c o m p r e h e n s i b l e "  and h i s  c o m p r e h e n s i o n  o f  

p a n to m im e s  was c h a r a c t e r i z e d  a s  " i m p a i r e d " .  T h e s e  

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

" a s y m b o l i a " ,  a t e r m  he  f e l t  more  a c c u r a t e l y  d e s c r i b e d  

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

p a t i e n t s .  F i n k e l n b u r g ’ s t h e s i s  h a s  f o u n d  s u p p o r t  i n  

r e c e n t  y e a r s  f r o m  i n v e s t i g a t o r s  s u c h  a s  D u f f y  ( D u f f y ,  

D u f f y ,  and P e a r s o n ,  1 9 7 5 )  and P i c k e t t  ( 1 9 7 4 ) .

H u g h l i n g s  J a c k s o n  r e c o g n i z e d  t h a t  when a 

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

p o s i t i v e  and n e g a t i v e  symptoms (H e a d ,  1 9 2 6 ) .  He l i s t e d  

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

o r  r e a d ,  and e x p r e s s  o n e s e l f  by  u s i n g  s i g n s .  The  

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

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

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



f u r t h e r  n o t e d  t h a t ,  " i n  some c a s e s  o f  ' c o m p l e t e  

a p h a s i a '  t h e r e  i s  some pow er  o f  p a n to m im e  b u t . . . t h e r e  

i s  l e s s  t h a n  i n  h e a l t h y  men a n d . . . i n  some c a s e s  o f  

a p h a s i a  i t  i s  v e r y  much i m p a i r e d "  ( T a y l o r ,  1 9 3 2 ,

p . 2 0 6  >.

G o l d s t e i n  ( 1 9 4 8 )  c o n s i d e r e d  t h e  g e s t u r a l  

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

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

H o w e v e r ,  he  a l s o  r e c o g n i z e d  t h a t  g e s t u r e s  and  

p a n to m im e s  may r e m a i n  i n t a c t  i n  some a p h a s i c s  a s  l o n g  

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

A l a j o u a n i n e  and L h e r m i t t e  ( 1 9 6 4 )  a l s o  commented on 

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

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

v e r b a l i z a t i o n , o r  w h ic h  r e p l a c e  i t ,  a r e  o f t e n  r e d u c e d  

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

v a l u e . . . "  ( p .  1 6 9 ) ,  th o u g h  " t h e r e  a r e  c a s e s  w h e re  t h e

g e s t u r e  h a s  a more, p r e c i s e  s i g n i f i c a n c e  and may e x p r e s s  

p e r f e c t l y  w h a t  s p e e c h  was n o t  a b l e  t o  d o . . . "  ( p .  1 6 9 ) .

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

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

c l i n i c a l  o b s e r v a t i o n s  made by  t h e  e a r l y  a p h a s i o l o g i s t s .  

The  f o c u s  o f  t h e s e  s t u d i e s  h a s  been  t o  s y s t e m a t i c a l 1y 

o b s e r v e  t h e  g e s t u r a l  s k i l l s  o f  a p h a s i c s  and o f f e r
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p o s s i b l e  t h e o r e t i c a l  e x p l a n a t i o n s  -for  t h e  i m p a i r m e n t  

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

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

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

i  n t e r p r e t e d .

P r o c e s s i n g  o f  G e s t u r e  and P a n to m im e  i n  A p h a s ic  S u b j e c t s  

P a n to m im e  and G e s t u r e  C o m p r e h e n s io n  

R e l a t i o n s h i p  B e tw e en  S peech  C o m p r e h e n s io n  and R e c e p t i v e  

G e s t u r e

The f i r s t  s y s t e m a t i c  s t u d y  o f  g e s t u r e  

c o m p r e h e n s i o n  i n  a p h a s i a  was c o n d u c t e d  by  P i c k e t t  i n  

1 9 7 4 .  P i c k e t t  d e v e l o p e d  an e x p e r i m e n t a l  t e s t  b a t t e r y  

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

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

tw o  t a c t i l e  and s i x  g e s t u r a l  t a s k s .  Two o f  t h e  

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

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

same t e n  s t i m u l u s  o b j e c t s  w e r e  e m p lo y e d  f o r  a l l  t a s k s .  

T h e s e  w e r e  t h e  same o n e s  used  i n  a d m i n i s t r a t i o n  o f  t h e  

P o rc h  In d e x  o f  C o m m u n i c a t i v e  A b i l i t i e s  ( P I C A ) .  P i c k e t t

( 1 9 7 4 )  c h o s e  t h o s e  t e n  P IC A  i t e m s  i n  o r d e r  t o  a s s u r e  

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

t h e  r e s u l t  o f  u n f a m i l i a r  and d i f f i c u l t  s t i m u l i .  B oth
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t h e  P IC A  and t h e  e x p e r i m e n t a l  t e s t  b a t t e r y  w e r e  

a d m i n i s t e r e d  t o  2 5  n o r m a l  i n d i v i d u a l s ,  f o r  

s t a n d a r d i z a t i o n  p u r p o s e s ,  and 2B a p h a s i c  p a t i e n t s .  The  

c o r r e l a t i o n s  o b t a i n e d  b e tw e e n  t h e  P IC A  s c o r e s  and t h e  

g e s t u r a l  b a t t e r y  w e r e  p o s i t i v e  and v e r y  s t r o n g .

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

f l a w s ,  P i c k e t t ’ s r e s u l t s  and c o n c l u s i o n s  h a v e  been  

c h a l l e n g e d .  F i r s t ,  t h e  P IC A  was t h e  i n d e p e n d e n t  

m e a s u r e ,  y e t  tw o  o f  t h e  s i x  g e s t u r a l  s u b t e s t s  <G1 and  

G2) w e r e  i d e n t i c a l  t o  s u b t e s t s  I I  and I I I  on t h e  P IC A .  

I n  t h e  s t a t i s t i c a l  a n a l y s i s  P i c k e t t  f a i l e d  t o  p a r t i a l  

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

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

p r o b l e m s  f u r t h e r  w ea k en e d  t h e  s t u d y :  1 .  e t i o l o g y  was

n o t  w e l l  c o n t r o l l e d ;  t h r e e  e t i o l o g i e s  w e r e  r e p r e s e n t e d  

-  CVA, t r a u m a  and s u r g e r y ;  2 .  s e v e n  o f  t h e  2 8  p a t i e n t s  

w e r e  b i l i n g u a l ;  and 3 .  t h e r e  was no d i s c u s s i o n  o f  t h e  

p a t i e n t ’ s t r e a t m e n t .  A l t h o u g h  t h e  r e s u l t s  and  

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

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

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

I n  an a t t e m p t  t o  a d v a n c e  t h e  s t u d y  o f  t h e  

no, v e r b a l  c o m m u n i c a t i v e  d e f i c i t s  o f  a p h a s i c s  D u f f y ,  

D u f f y ,  and P e a r s o n  ( 1 9 7 5 )  f o l l o w e d  P i c k e t t ’ s  s t u d y  w i t h
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an i n v e s t i g a t i o n  o f  t h e  r e l a t i o n s h i p  b e t w e e n  p a n t o m i m i c  

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

n o n a p h a s i c  s u b j e c t s .  A 5 0 - i t e m  P a n to m im e  R e c o g n i t i o n  

T e s t  (PRT) was d e v e l o p e d  by t h e  i n v e s t i g a t o r s  a s  a 

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

P a n to m im e  R e c o g n i t i o n  T e s t  was p r e s e n t e d  a l o n g  w i t h  

t h r e e  t e s t s  o f  v e r b a l  a b i l i t i e s ,  t h e  V e r b a l  R e c o g n i t i o n  

T e s t ,  t h e  Naming T e s t ,  and t h e  P IC A ,  t o  f o u r  g r o u p s  o f  

s u b j e c t s !  4 4  a p h a s i c ,  3 0  r i g h t - h e m i s p h e r e  damaged,  2 6  

s u b c o r t i c a l 1 y dam aged,  and 3 0  n o r m a l s .  The  s u b j e c t s  

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

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

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

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

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

i m p a i r m e n t  o f  p a n to m im e  r e c o g n i t i o n  and i m p a i r m e n t  o f  

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

r i g h t  CVA’ s a l s o  e x h i b i t e d  i m p a i r e d  p e r f o r m a n c e  on t h e  

p a n to m im e  r e c o g n i t i o n  t e s t  t h o u g h  t h e i r  p e r f o r m a n c e  was  

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

r e p l i c a t i o n  o f  t h i s  s t u d y  was c o n d u c t e d  by  D u f f y  and  

D u f f y  ( 1 9 8 1 )  and t h e  r e s u l t s  o b t a i n e d  w e r e  e s s e n t i a l l y  

t h e  same. T h e  a p h a s i c s  w e r e  f o u n d  t o  e x h i b i t  a 

s i g n i f i c a n t  d e f e c t  i n  p a n to m im e  r e c o g n i t i o n  and a
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s t r o n g  r e l a t i o n s h i p  was -found t o  e x i s t  b e tw e e n  t h e s e  

d e f i c i t s  and t h e i r  v e r b a l  i m p a i r m e n t .  H o w e v e r ,  t h e  

r i g h t  C V A 's  i n  t h e  D u f f y  and D u f f y  ( 1 9 8 1 )  s t u d y  w e r e  

n o t  f o u n d  t o  be  s i g n i f i c a n t l y  i m p a i r e d  on p a n to m im e  

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

e t  a l . ,  1 9 7 5 ) .

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

et. a l  . , ( 1 9 7 5 )  s t u d y  l i e s  i n  t h e  u s e  o f  t h e  P IC A  s c o r e s  

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

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

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

e x p r e s s i o n  s e p a r a t e l y .  D u f f y  e t  a l . ,  ( 1 9 7 5 )  e q u a t e d

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

a s s u m in g  t h a t  " t h e r e  i s  o n l y  one u n d e r l y i n g  s y s te m  

b a s i c  t o  t h e  d e c o d i n g  and e n c o d i n g  o f  l a n g u a g e . . . "

( p .  1 1 8 ) ,  and p r o p o s e d  t h a t  e i t h e r  t h e  c o m p r e h e n s i o n  o r

e x p r e s s i o n  r e s u l t s  c o u l d  be  u s ed  t o  d e s c r i b e  t h e  

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

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

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

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

c o g n i t i v e  s t r u c t u r e s .

O t h e r  w e a k n e s s e s  o f  t h e  D u f f y  e t  a l . ,  ( 1 9 7 5 )  s t u d y

i n c l u d e s  ( a )  t h e  r i g h t  CVA’ s w e r e  n o t  e x a m in e d  f o r
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a p h a s i a ,  d e s p i t e  t h e  a u t h o r s ’ n o t e  t h a t  some r i g h t  

CVA’ s may a l s o  h a v e  l e s i o n s  t h a t  c o u l d  p r o d u c e  m i l d  

a p h a s i c  symptoms;  (b )  a p h a s i c s  w e r e  n o t  c l a s s i f i e d  

a c c o r d i n g  t o  t y p e s ;  ( c )  p a n to m im e s  w e r e  p e r f o r m e d  by  

one o f  t h r e e  d i f f e r e n t  e x a m i n e r s  (d )  t h e r e  was no t e s t  

f o r  a p r a x i a ;  and <e) t h e  f o i l s  on t h e  F'RT w e r e  

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

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

b e t w e e n  a p h a s i c  s u b j e c t s ’ p e r f o r m a n c e  on m e a s u r e s  o f  

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

c o n d u c t e d  by  G a i n o t t i  and Lemmo ( 1 9 7 6 ) .  A d m i n i s t r a t i o n  

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

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

r e q u i r i n g  them  t o  p o i n t  t o  t h e  p i c t u r e  r e l a t e d  t o  t h e  

g e s t u r e  o r  p a n to m im e  made by t h e  e x a m i n e r .  I t  was 

f o u n d  t h a t  more  t h a n  h a l f  o f  t h e  a p h a s i c  s u b j e c t s  w e re  

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

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

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

number o f  e r r o r s  o b t a i n e d  on a " v e r b a l  sound and  

m e a n in g  d i s c r i m i n a t i o n  t e s t " )  and t h e  a p h a s i c  s u b j e c t ’ s 

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

g e s t u r e s .



I n  a s t u d y  c o n d u c t e d  by  K a d i s h  (1 9 7 B )  g e s t u r e  and 

p a n to m im e  i m p a i r m e n t  w e r e  e x a m in e d  f r o m  a 

n e u r o p s y c h o l o g i c a l  p e r s p e c t i v e  u s i n g  L u r i a ' s  

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

e x p r e s s i v e  g e s t u r e .  S i x  a p h a s i c  s u b j e c t s  o f  v a r y i n g  

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

T h e r e  w e r e  no c o n t r o l s .  K a d i s h  f o u n d  a s i g n i f i c a n t  

r e l a t i o n s h i p  b e t w e e n  s p e e c h  c o m p r e h e n s i o n  and r e c e p t i v e  

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

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

p r o c e s s e s  w h ic h  a r e  d e p e n d e n t  upon L u r i a ' s  s ec o n d  

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

m n e s t i c  (memory)  p r o c e s s i n g .  T h u s ,  L u r i a ’ s c o n c e p t i o n  

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

a c t i v i t i e s  r e c e i v e d  s u p p o r t  f r o m  K a d i s h ’ s d a t a .  

R e l a t i o n s h i p  B e tw e e n  R e a d in o  C o m p r e h e n s io n  and  

R e c e p t i v e  G e s t u r e

P a n to m im e  r e c o g n i t i o n  h a s  a l s o  b e e n  i n v e s t i g a t e d  

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

One i n v e s t i g a t o r  who h a s  b e e n  i n s t r u m e n t a l  i n  

e n c o u r a g i n g  r e s e a r c h  i n  t h i s  a r e a  i s  N i l s  V a r n e y  

( V a r n e y ,  1 9 7 8 ) .  I n  h i s  f i r s t  s t u d y  V a r n e y  ( 1 9 7 8 )  

a d m i n i s t e r e d  t e s t s  a s s e s s i n g  p a n to m im e  r e c o g n i t i o n ,  

r e a d i n g  c o m p r e h e n s i o n , a u r a l  c o m p r e h e n s i o n ,  and nam in g
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a b i l i t y  t o  4 0  a p h a s i c  and 2 0  c o n t r o l  p a t i e n t s .  He 

•found t h a t  - for  a p h a s i c s  d e - f i c i t s  i n  p a n to m im e  

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

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

b u t  n o t  v i c e  v e r s a .  A d d i t i o n a l l y ,  p a n to m im e  

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

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

T h e r e  w e r e  s e v e r a l  a s p e c t s  o f  V a r n e y ’ s r e s u l t s  

t h a t  r e m a i n e d  u n c l e a r .  F i r s t ,  o n l y  1 o f  t h e  I S  

a p h a s i c s  w i t h  i m p a i r e d  p a n to m im e  r e c o g n i t i o n  showed  

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

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

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

m e d i a t e d  c o g n i t i v e  i m p a i r m e n t .  I n  an a t t e m p t  t o  

c l a r i f y  t h e s e  t h e o r e t i c a l  i s s u e s  V a r n e y  (1 9 B 2 )  

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

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

r e c o g n i t i o n ,  a l p h a b e t  l e t t e r  r e c o g n i t i o n ,  and t h e  WAIS 

B l o c k  D e s i g n  s u b t e s t .  H i s  s u b j e c t s  w e r e  4 4  r i g h t -  

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

t y p e ,  o r  s i t e  o f  l e s i o n .  Among t h e  4 4  a p h a s i c s ,  3 0  had  

v a s c u l a r  l e s i o n s ,  13  had n e o p l a s t i c  l e s i o n s ,  and one  

had a l e s i o n  d ue  t o  h e ad  t r a u m a .  No c o n t r o l  s u b j e c t s  

w e r e  t e s t e d .  Each  s u b j e c t  was a d m i n i s t e r e d  a 3 0 - i t e m



v i d e o t a p e d  PRT w h ic h  i n v o l v e d  p o i n t i n g  t o  a d r a w i n g  o f  

t h e  o b j e c t  whose u s e  was d e m o n s t r a t e d  f r o m  among f o u r  

c h o i c e s .  The r e s u l t s  o f  t h i s  t e s t  w e r e  com pared  t o  a 

2 6 - i t e m  sound r e c o g n i t i o n  t e s t ,  a 2 0 - i t e m  l e t t e r  

r e c o g n i t i o n  t e s t ,  and t h e  B l o c k  D e s i g n  s u b t e s t ,  f r o m  t h e  

W e c h s l e r  A d u l t  I n t e l l i g e n c e  S c a l e  ( W A IS ) .

As was f o u n d  i n  V a r n e y ' s  e a r l i e r  s t u d y  ( V a r n e y ,

1 9 7 8 ) ,  a p h a s i c  s c o r e s  on p a n to m im e  r e c o g n i t i o n  w e r e  

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

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

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

a l w a y s  a t  l e a s t  a s  i m p a i r e d  a s  p a n to m im e  r e c o g n i t i o n .  

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

p a n to m im e  r e c o g n i t i o n  and sound r e c o g n i t i o n  o r  l e t t e r  

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

A n o t h e r  s t u d y  ( F e r r o ,  S a n t o s ,  C a s t r o - C a l d a s  & 

M a r i a n o ,  1 9 8 0 )  t h a t  i n v e s t i g a t e d  g e s t u r a l  r e c o g n i t i o n  

i n  a p h a s i a  o b t a i n e d  r e s u l t s  s i m i l a r  t o  V a r n e y  ( 1 9 7 8 ,  

1 9 8 2 ) .  A G e s t u r e  R e c o g n i t i o n  T e s t  (GRT) was 

a d m i n i s t e r e d  t o  111 a p h a s i c  p a t i e n t s ,  a l l  w i t h  l e s i o n s  

o f  v a s c u l a r  o r i g i n ,  and 48  n o rm a l  c o n t r o l s .

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

r e c o g n i t i o n  i m p a i r m e n t  and G l o b a l ,  W e r n i c k e ’ s and



T r a n s c o r t i c a l  a p h a s i c s  p e r f o r m e d  w o r s e  t h a n  B r o c a ’ s ,  

C o n d u c t i o n  and Anomic  a p h a s i c s ,  whose p e r f o r m a n c e  was  

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

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

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

c o m p r e h e n s i o n .  H o w e v e r ,  t h e  c o r r e l a t i o n  b e t w e e n  t h e i r  

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

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

m o d e r a t e .  M o r e o v e r ,  197. o f  t h e  a p h a s i c s  w i t h  s e v e r e  

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

r e c o g n i t i o n  p e r f o r m a n c e .  T h e r e f o r e ,  t h e  t y p e  o f  

a p h a s i a  had an e f f e c t  on g e s t u r e  r e c o g n i t i o n  t h a t  was  

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

c o m p r e h e n s i o n  i m p a i r m e n t .  Based  on t h e i r  r e s u l t s  t h e  

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

p r e r e q u i s i t e  f o r  g e s t u r e  r e c o g n i t i o n .

I n  a c c o r d a n c e  w i t h  V a r n e y ' s  < 1 9 7 8 ,  1 9 8 2 )  w o rk  GRT 

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

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

e s p e c i a l l y  i m p o r t a n t  " . . . b e c a u s e  t h e y  showed t h a t  t h e  

c o r r e l a t i o n  b e t w e e n  GRT and c e n t r a l  a l e x i a  i s  more  

' u n i v e r s a r - i . e .  p r e s e n t  i n  more  a p h a s i a  s u b g r o u p s  and  

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



a p h a s i a  t e s t s "  ( F e r r o  e t  a l  . , 19B0,  p .  2 B 4 ) . A l t h o u g h

t h e s e  r e s u l t s  a r e  e v e n  more r o b u s t  t h a n  V a r n e y ’ s 

( 1 9 8 2 ) ,  t h e y  must be  c o n s i d e r e d  i n  l i g h t  o f  d i f f e r i n g  

m e t h o d o l o g i e s  and q u a l i t a t i v e l y  and q u a n t i t a t i v e l y  

d i f f e r e n t ,  s t i m u l i .  F e r r o  e t  a l  . ( 1 9 8 0 )  a d m i n i s t e r e d  12

s t i m u l i  v e r s u s  V a r n e y ’ s (1 9 B 2 )  3 0  and D u f f y  and D u f f y ’ s 

( 1 9 7 5 )  4 6 .  A l s o ,  F e r r o  e t  a l . (1 9 B 0 )  f a i l e d  t o  i n c l u d e

a n y  s e m a n t i c  f o i l s  i n  t h e i r  m a t r i x  o f  t h r e e  i t e m s ,  and  

t h e r e  was no e x a m i n a t i o n  o f  p a n to m im e  i m i t a t i o n  o r  

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

m e n t i o n e d ,  t h i s  s t u d y  had many s t r e n g t h s .  T h i s  was t h e  

f i r s t  g e s t u r a l  s t u d y  w h ic h  e x a m in e d  t h e  s i x  a p h a s i c  

s u b t y p e s ,  a l l  a s s o c i a t e d  w i t h  a CVA. F i n a l l y ,  t h e  

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

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

a p r a x i a  and a p h a s i a .

S e r o n ,  Van D e r  K a a ,  R e m i t z ,  and Van D er  L i n d e n

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

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

r e a d i n g  c o m p r e h e n s i o n  ( r  = . 6 4 )  t h a n  w i t h  o r a l  

c o m p r e h e n s i o n  ( r  = . 4 8 ) .  T h e s e  i n v e s t i g a t o r s  w e r e  

i n t e r e s t e d  i n  r e c o n s i d e r i n g  V a r n e y ’ s h y p o t h e s i s  

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

P a n to m im e  i n t e r p r e t a t i o n  was e x a m in e d  i n  2 7  

( 1 4  W e r n i c k e ' s ,  9 B r o c a ' s ,  and 4 G l o b a l ' s )  r i g h t - h a n d e d  

a p h a s i c  p a t i e n t s  ( 9 3 7  v a s c u l a r  l e s i o n s ) .  The  s c o r e s  

o b t a i n e d  by 747. o f  t h e  a p h a s i c s  w e r e  l o w e r  t h a n  t h o s e  

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

b e t w e e n  a p h a s i c s  and n o rm a l  s u b j e c t s  was h i g h l y  

s i g n i f i c a n t .  A d d i t i o n a l l y  t h e r e  was no r e l a t i o n s h i p  

f o u n d  b e t w e e n  p a n to m im e  r e c o g n i t i o n  t e s t  p e r f o r m a n c e  

and t h e  s e v e r i t y  o f  a p h a s i a ,  t i m e  p o s t  o n s e t ,  o r  

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

i n s t e a d  t h a t  one  d e t e r m i n a n t  o f  t h e  d i s o r d e r  was t h e  

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

g e s t u r e  and t h e  o b j e c t  c h o s e n .  By " p l a u s i b i l i t y "  t h e y  

m eant  t h a t  t h e  i n c o r r e c t  c h o i c e  o f t e n  s h a r e d  movement  

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

s i m i l a r  m ovem ents )  and 1 o c a t i o n  ( t h e  g e s t u r e s  

a s s o c i a t e d  w i t h  t w o  o b j e c t s  a r e  made a t  s i m i l a r  

l o c a t i o n s  on t h e  body  o r  i n  s p a c e )  c h a r a c t e r i s t i c s  w i t h  

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

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

s e m a n t i c / 1  e x i c a l  l e v e l  t h e  p l a u s i b i l i t y  f a c t o r  i s  

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

m o t o r i c a l l y  b a s e d .



F i n a l l y ,  a r e c e n t  s t u d y  c o n d u c t e d  by D r .  P a u l  Rao  

( 1 9 8 5 ;  1 9 8 6 ) ,  i n v e s t i g a t i n g  Amer— I n d  s i g n  c o m p r e h e n s i o n  

and p r o d u c t i o n  by  a p h a s i c  a d u l t s ,  a l s o  -found a s t r o n g  

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

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

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

r e c o g n i t i o n .  R e a d i n g  was f o u n d  t o  be  t h e  most p o t e n t  

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

50% o f  t h e  v a r i a n c e  i n  t h e  g e s t u r e  r e c o g n i t i o n  

p e r f o r m a n c e .

R e l a t i o n s h i p  B e tw e e n  P a n to m im e  S y m b o l is m  and R e c e p t i v e  

G e s t u r e

D u f f y  and McEwen ( 1 9 7 8 )  h a v e  e x a m in e d  t h e  

r e l a t i o n s h i p  b e t w e e n  p a n to m im e  s y m b o l is m  and p a n to m im e  

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

t e s t .  J e n k i n s ,  J i m e n e z - P a b o n ,  Shaw, and S e f e r ' s  ( 1 9 7 5 )  

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

" s i g n a l "  ( g e s t u r e s  h a v i n g  a n o n a r b i t r a r y  r e l a t i o n s h i p  

t o  t h e i r  r e f e r e n t )  and " s y m b o l i c "  ( g e s t u r e s  h a v i n g  an 

a r b i t r a r y  r e l a t i o n s h i p  t o  t h e i r  r e f e r e n t )  n o n v e r b a l  

c o m m u n i c a t i o n .  J e n k i n s  e t  a l . ,  ( 1 9 7 5 )  h y p o t h e s i s

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

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

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



and McEwsn ( 1 9 7 8 )  e v a l u a t e d  w h e t h e r  " s i g n a l "  p a n to m im e s  

a r e  e a s i e r  t o  u n d e r s t a n d  t h a n  " s y m b o l"  p a n t o m im e s .  The  

s u b j e c t s  w e r e  t h e  same o n e s  u s e d  by  D u f f y  e t  a l  . ,

( 1 9 7 5 ) .  O v e r a l l ,  t h e  r e s u l t s  on t h e  2 7  p a n to m im e d  

i t e m s  w e r e  i n  t h e  p r e d i c t e d  d i r e c t i o n ;  t h a t  i s  t h e  

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

w e r e  t h e  more  a r b i t r a r y  o n e s .  H o w e v e r ,  e x a m i n a t i o n  o f  

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

J e n k i n s  e t  a l  . , ( 1 9 7 5 )  h y p o t h e s i s  was n o t  s u p p o r t e d .

S p e c i f i c a l 1y ,  some p a n to m im e s  r a t e d  as  v e r y  a r b i t r a r y  

d i d  n o t  r e c e i v e  a lo w  p a n to m im e  r e c o g n i t i o n  s c o r e .  T he  

a u th o rs ;  c o n c l u d e d  t h a t  t h e  d e g r e e  o f  s y m b o l is m  

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

number o f  e r r o r s  i n  t h e  a p h a s i c  s u b j e c t s '  p a n to m im e  

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

A m a jo r  w e a k n e s s  o f  D u f f y  and McEwen’ s ( 1 9 7 8 )  

s t u d y  was t h e  o m i s s i o n  o f  r i g h t  C V A 's  i n  t h e  c o n t r o l  

g r o u p .  The  h y p o t h e s i s  t e s t e d  r e f e r r e d  t o  t h e  b r a i n ' s  

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

a u t h o r s  n e g l e c t e d  t o  e x a m i n e  t h e  o t h e r  s i d e  o f  J e n k i n s '  

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

a f f e c t  s i g n a l  p a n t o m im e s  a s  o p p o s e d  t o  symbol  

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

p e r t i n e n t  s i n c e  i n  D u f f y  e t  a l . ,  ( 1 9 7 5 )  t h e  r i g h t



h e m i s p h e r e  C V A 's  e x h i b i t e d  a s i g n i f i c a n t  p a n to m im e  

r e c o g n i t i o n  d e f e c t .

R e l a t i o n s h i p  B e tw e e n  R e s p o n s e  C h o i c e  R e l a t e d n e s s  

and R e c e p t i v e  G e s t u r e

An i n t e r e s t i n g  s t u d y  d e r i v i n g  f r o m  V a r n e y ' s  

r e s e a r c h  was c o n d u c t e d  by  V a r n e y  and B e n to n  ( 1 9 8 2 ) .

The  s t u d y  i n v e s t i g a t e d  t h e  p e r f o r m a n c e  p a t t e r n  o f  144  

r i g h t - h a n d e d  a p h a s i c  p a t i e n t s  ( 6 7 7  v a s c u l a r ,  277. t u m o r ,  

67  h e a d  t r a u m a )  and 3 0  c o n t r o l s ,  on a p a n to m im e  

r e c o g n i t i o n  t e s t  i n  w h ic h  o ne  o f  t h e  f o u r  r e s p o n s e  

a l t e r n a t i v e s  was an o b j e c t  s e m a n t i c a l l y  r e l a t e d  t o  t h e  

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

f o i l  (an  o b j e c t  b e a r i n g  no r e l a t i o n s h i p  t o  t h e  s t i m u l u s  

i n  f u n c t i o n  o r  p a n to m im e d  u s e ,  b u t  w h ic h  was a c o r r e c t  

c h o i c e  e l s e w h e r e  on t h e  t e s t )  and an odd f o i l  (an  

o b j e c t  whose u s e  c o u l d  n o t  b e  p a n t o m i m e d ) .  A p h a s i c s  

w i t h  d e f e c t i v e  p a n to m im e  r e c o g n i t i o n  s c o r e s  made more  

s e m a n t i c  e r r o r s  (717. o f  t h e i r  t o t a l  e r r o r s )  t h a n  a n y  

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

t h e s e  a p h a s i c s  w e r e  i m p a i r e d  i n  p a n to m im e  r e c o g n i t i o n  

b e c a u s e  o f  a “s e m a n t i c a l 1 y v a g u e "  u n d e r s t a n d ! n g  o f  t h e  

p a n t o m i m e ' s  i n t e n d e d  m e a n in g  and n o t  b e c a u s e  o f  a 

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

no n ra n d o m  n a t u r e  o f  t h e  a p h a s i c ' s  e r r o r s  s u g g e s t  t h a t



some a s p e c t s  o f  t h e  p a n to m im e s  w e r e  b e i n g  p r o c e s s e d .

A n o t h e r  s t u d y  t h a t  e x a m in e d  t h e  e f f e c t  o f  r e s p o n s e  

c h o i c e  r e l a t e d n e s s  on p a n to m im e  and v e r b a l  r e c o g n i t i o n  

a b i l i t y  was c o n d u c t e d  by D u f f y  and W a t k i n s  ( 1 9 8 4 ) .

T h e s e  i n v e s t i g a t o r s  e x p l o r e d  t h i s  i s s u e  u s i n g  2 0  

a p h a s i c  and 2 0  n o r m a l  c o n t r o l  p a t i e n t s  who w e r e  

a d m i n i s t e r e d  p a n to m im e  and v e r b a l  r e c o g n i t i o n  t e s t s  

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

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

c o n c e p t u a l  1y / s e m a n t i c a l 1y r e l a t e d  r e s p o n s e  c h o i c e s  on 

t h e  p a n to m im e  and v e r b a l  r e c o g n i t i o n  t e s t s  

s i g n i f  i  c a n t  1 y r e d u c e d  t h e  a p h a s i c  s u b j e c t s 1’ 

p e r f o r m a n c e .

P a n to m im e  and G e s t u r e  P r o d u c t i o n  

E x p r e s s i v e  G e s t u r e  I m p a i r m e n t ;  A p r a x i a

G e s t u r e  p r o d u c t i o n  ( d i s o r d e r s  o f  s k i l l e d  movement)  

h a s  a l s o  b e en  n o t e d  t o  be  i m p a i r e d  i n  some a p h a s i c  

s u b j e c t s .  Hugo L ie p m a n n  p r o p o s e d  t h e  t e r m  m o to r  

a p r a x i a  t o  d e s c r i b e  d i s o r d e r s  o f  s k i l l e d  movement n o t  

c a u s e d  by p o o r  c o m p r e h e n s i o n ,  m o to r  o r  s e n s o r y  d e f e c t s ,  

o r  i n t e l l e c t u a l  d e t e r i o r a t i o n  ( L i e p m a n n ,  1 9 0 0 / 1 9 7 7 ) .  

A l t h o u g h  H u g h l i n g s  J a c k s o n  ( T a y l o r ,  1 9 3 2 )  was t h e  f i r s t  

t o  d e s c r i b e  a p r a x i a ,  i t  was L ie p m a n n  who s p a r k e d  

i n t e r e s t  i n  t h e s e  d i s o r d e r s .  From L i e p m a n n ’ s c a r e f u l
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c l i n i c a l  o b s e r v a t i o n s  came a d e s c r i p t i o n  o f  t h e  a p r a x i c  

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

a p r a x i a  on t h e  r i g h t  s i d e  o f  t h e  body  and no

c o r r e s p o n d i n g  d i s t u r b a n c e  on t h e  l e f t  s i d e  (L ie p m a n n ,

1 9 0 0 / 1 9 7 7 ) .  T he  p a t i e n t  was a b l e  t o  p e r f o r m  s k i l l e d  

movement t o  command and i m i t a t i o n  as  w e l l  as  use  

o b j e c t s  c o r r e c t l y  w i t h  t h e  l e f t  h a n d .  L iepm ann  

( K i m u r a ,  1 9 8 0 )  l a t e r  d e s c r i b e d  a p a t i e n t  w i t h  r i g h t

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

s k i l l e d  movem ents  t o  command o r  i m i t a t i o n .  P o s t m o r t e m  

e x a m i n a t i o n  r e v e a l e d  t h a t  t h e  p a t i e n t ' s  l e s i o n  was i n  

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

s p l e n i u m  o f  t h e  c o r p u s  c a l l o s u m .  L ie p m a n n  ( K i m u r a ,

1 9 8 0 )  r e a l i z e d  t h a t  t h e  p a t i e n t ' s  a p r a x i c  d e f i c i t  c o u l d  

n o t  be  f u l l y  e x p l a i n e d  a s  due t o  d i s c o n n e c t i o n  o f  m o to r  

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

t h e  l e f t  h e m i s p h e r e .  B e c a u s e  t h e  p a t i e n t ' s  r i g h t  

h e m i s p h e r e  was a l s o  e s s e n t i a l l y  i n t a c t ,  L iep m an n  

( K i m u r a ,  1 9 8 0 )  c o n c l u d e d  t h a t  t h e  l e f t ,  h e m i s p h e r e  

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

movements  o r  " m o to r  e n g ra m s "  ( G o l d s t e i n ,  1 9 7 0 ;  H e i l m a n ,

1 9 7 9 ) .  The c o r p u s  c a l l o s u m  l e s i o n ,  t h e r e f o r e ,  d i d  n o t  

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

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

m o to r  a r e a s  i n  t h e  r i g h t  h e m i s p h e r e .  L ie p m a n n  p r o p o s e d  

t h e  t e r m  " s y m p a t h e t i c  a p r a x i a "  t o  r e f e r  t o  t h i s  t y p e  o f  

a p r a x i a .  The  c o n c e p t  o f  t h e  m o to r  en g ram  was an 

e s s e n t i a l  p a r t  o f  L i e p m a n n 1' s  d e s c r i p t i o n  o f  t h e  v a r i o u s  

t y p e s  o f  l i m b  a p r a x i a .  He c o n s i d e r e d  t h e  m o t o r  engram  

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

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

movements  c o m p o s in g  an a c t i o n .  The  s e v e r a l  v a r i e t i e s  

o f  l i m b  a p r a x i a  d e s c r i b e d  by  L ie p m a n n  a r e  p r e s e n t e d  

b e l o w .

L i m b - k i n e t i c  a p r a x i a . L i m b - k i n e t i c  a p r a x i a  i s  a 

d i s o r d e r  o f  f i n e  l e a r n e d  movements  t h a t  i s  most c l e a r l y  

o b s e r v e d  i n  t h e  d i s t a l  d i g i t s  ( f i n g e r s )  (B ro w n ,  1 9 7 2 ) .  

The  l e s i o n s  a s s o c i a t e d  w i t h  l i m b - k i n e t i c  a p r a x i a  h a v e  

n o t  been  c l e a r l y  d e l i n e a t e d .  L ie p m a n n  ( c i t e d  i n  

H e i l m a n  & R o t h i , 1 9 8 5 )  p o s t u l a t e d  t h a t  l e s i o n s  i n  t h e

s e n s o r y  m o to r  c o r t e x  may i n d u c e  t h i s  d i s o r d e r ,  b u t ,  

Brown ( 1 9 7 2 )  p r o p o s e s  t h a t  t h e  l e s i o n  r e s p o n s i b l e  may 

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

P y r a m i d a l  l e s i o n s  h a v e  a l s o  be en  l i n k e d  w i t h  

l i m b - k i n e t i c  a p r a x i a  (Benson G e s c h w in d ,  1 9 7 1 ;  H e i l m a n  

& V a l e n s t e i n ,  1 9 8 5 ) .



I d e o m o t o r  a p r a x i a . I d e o m o t o r  a p r a x i a  i s  t h e  

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

a v e r b a l  r e q u e s t ,  t h o u g h  i t  can  be  p e r f o r m e d  w i t h  e a s e  

s p o n t a n e o u s l y  (B enson 8< B e s c h w i n d ,  1 9 7 1 ) .  When a s k e d  

t o  p a n to m im e  t h e  u s e  o f  an o b j e c t  p a t i e n t s  s u f f e r i n g  

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

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

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

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

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

a r c u a t e  f a s c i c u l u s  a l l o w s  t h e  p a t i e n t  t o  c om prehend  t h e  

command b u t  i n t e r f e r e s  w i t h  t h e  a b i l i t y  t o  c a r r y  i t  o u t  

(Benson & G e s c h w in d ,  1 9 7 1 ) .  A l e s i o n  i n v o l v i n g  t h e  

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

o f  t h e  p a t h w a y  a c r o s s  t h e  c o r p u s  c a l l o s u m  and o f t e n  

r e s u l t s  i n  B r o c a ’ s a p h a s i a  a s  w e l l .  L e s i o n s  o f  t h e  

m o to r  a s s o c i a t i o n  c o r t e x  u s u a l l y  encom pass  t h e  a d j a c e n t  

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

by t h e  d o m i n a n t  h e m i s p h e r e .  The l i m b  c o n t r o l l e d  by  t h e  

o p p o s i t e  h e m i s p h e r e  w i l l  a l s o  p e r f o r m  p o o r l y  t o  command 

and i m i t a t i o n ,  d e m o n s t r a t e d  " s y m p a t h e t i c  a p r a x i a "  

(L ie p m a n n  1 9 0 0 / 1 9 7 7 ;  Benson G e s c h w in d ,  1 9 7 1 ;  K i m u r a ,  

1 9 8 0 ) .  F i n a l l y ,  a l e s i o n  t h a t  i n v o l v e s  t h e  a n t e r i o r



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

w h i t e  m a t t e r  o f  e i t h e r  f r o n t a l  l o b e  a l l o w s  commands t o  

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

t h e  n o n d o m i n a n t  s i d e .

I d e a t i o n a l  a p r a x i a . T h e r e  a r e  c u r r e n t l y  tw o  

d e f i n i t i o n s  o f  i d e a t i o n a l  a p r a x i a .  L ie p m a n n  ( K i m u r a ,

1 9 8 0 )  d e f i n e s  i d e a t i o n a l  a p r a x i a  a s  t h e  i n a b i l i t y  t o  

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

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

I d e a t i o n a l  a p r a x i a  i s  a l t e r n a t i v e l y  d e f i n e d  a s  an  

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

( H e i l m a n  & V a l e n s t e i n ,  1 9 8 5 ) .  P r e s e n t l y  t h e r e  i s  no  

c o n s e n s u s  on w h e t h e r  t h e  tw o  d i s o r d e r s  a r e  i n d e p e n d e n t  

o r  w h e t h e r  a s  t h e  d i s e a s e  p r o g r e s s e s  p a t i e n t s  may 

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

l e a d  t o  an i n a b i l i t y  t o  u s e  o b j e c t s  p r o p e r l y  ( H e i l m a n  & 

R o t h i ,  1 9 8 5 ;  Benson & G e s c h w in d ,  1 9 7 1 ) .

R e l a t i o n s h i p  B e tw e e n  A p r a x i a  and S e v e r i t y / T y p e  o f  

f tp h a s i  a

I n  1 90 8  L ie p m a n n  ( K i m u r a ,  1 9 8 0 )  r e c o g n i z e d  an  

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

I n  h i s  p o p u l a t i o n  o f  2 0  p a t i e n t s  707. e x h i b i t e d  s e v e r e  

s p e e c h  d i s t u r b a n c e s ,  w h i l e  o f  t h e  21 n o n a p r a x i c  

p a t i e n t s  o n l y  4 o r  1 9 7. had a p h a s i a .  S i n c e  L i e p m a n n ’ s



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

b e t w e e n  a p h a s i a  and a p r a x i a  ( G o o d g l a s s  and K a p l a n ,

1 9 6 3 ;  D e R e n z i  e t  a l . ,  1 9 6 8 ;  E t t l i n g e r ,  1 9 6 9 ;  D e e ,  

B e n t o n ,  & Van A l l e n ,  1 9 7 0 ;  G e s c h w in d ,  1 9 7 5 ;  D e R e n z i  e t  

a l . ,  1 9 8 0 ;  K e r t e s z  & H o o p e r ,  1 9 8 2 )=

The p a r t i c u l a r  a s s o c i a t i o n  b e t w e e n  a p h a s i a  and  

i d e o m o t o r  a p r a x i a  h a s  u s u a l l y  be en  v ie w e d  i n  tw o  ways  

( F e y e r e i s e n  8< S e r o n ,  1 9 8 2 )=  E i t h e r  i d e o m o t o r  a p r a x i a  

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

by l a r g e  b r a i n  l e s i o n s  e x t e n d i n g  i n t o  a r e a s  r e l a t e d  t o  

b o t h  f u n c t i o n s ,  o r  t h e  tw o  d i s o r d e r s  a r e  c a u s e d  by  

damage t o  t h e  l e f t  h e m i s p h e r e  m e ch a n is m s  s p e c i a l i z e d  

f o r  t h e  c o n t r o l  o f  c o m p lex  m o t o r  s e q u e n c e s  t h a t  happe n  

t o  l e n d  t h e m s e l v e s  t o  c o m m u n i c a t i o n  ( K i m u r a ,  1 9 7 6 ) .

G o o d g l a s s  and K a p l a n  ( 1 9 6 3 )  c o n d u c t e d  t h e  f i r s t  

" g e s t u r a l "  s t u d y  o f  b r a i n - i n j u r e d  a d u l t s .  T h e y  a l s o  

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

a p h a s i c s  and c o m p a re d  t h e  r e s u l t s  t o  t h o s e  o f  

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

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

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

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

i m i t a t e  r e m a i n e d  i n t a c t .  U s i n g  t h r e e  g e s t u r a l  

e x p r e s s i o n  t e s t s  ( " n a t u r a l "  e x p r e s s i v e  g e s t u r e s ,



" c o n v e n t i o n a l "  g e s t u r e s ; ,  and " s i m p l e "  p a n to m im e )  

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

n o n a p h a s i c  b r a i n - d a m a g e d  c o n t r o l s .  A d d i t i o n a l l y ,  no  

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

s e v e r i t y  o f  a p r a x i a ,  and a p h a s i c s  w e r e  fo u n d  t o  h a v e  a 

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

D e s p i t e  i t s  i m p o r t a n c e ,  G o o d g l a s s  and K a p l a n ’ e 

( 1 9 6 3 )  s t u d y  c o n t a i n e d  s e v e r a l  m e t h o d o l o g i c a l  p r o b l e m s :

( a )  T h e i r  a p h a s i c  s u b j e c t s  had v a r i a b l e  e t i o l o g y  and  

w e r e  n o t  s e p a r a t e d  i n t o  s u b t y p e s ,  (b )  a s t a n d a r d i z e d  

a p h a s i a  e x a m i n a t i o n  was not. u s e d  t o  d e t e r m i n e  s e v e r i t y  

o f  a p h a s i a ,  ( c )  p r e t e s t s  f o r  a p r a x i a  and g e s t u r a l  

r e c o g n i t i o n  w e r e  n o t  a d m i n i s t e r e d ,  (d )  s e v e r e  r e c e p t i v e  

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

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

A l a t e r  s t u d y  c o n d u c t e d  by  D e R e n z i ,  M o t t i ,  and  

N i c h e l l i  ( 1 9 8 0 )  a l s o  f o u n d  t h a t  a p h a s i c s  p e r f o r m e d  

p o o r l y  on e x p r e s s i v e  g e s t u r e  t a s k s .  D e R e n z i  e t  a l . ,

( 1 9 8 0 )  s t u d i e d  a t o t a l  o f  2 8 0  r i g h t - h a n d e d  s u b j e c t s .

The  s u b j e c t s  w e r e  c l a s s i f i e d  a s  f o l l o w s :  100

n o n - n e u r o l o g i c a l  c o n t r o l s ,  8 0  r i g h t - h e m i s p h e r e  damaged,  

and 100  1e f t - h e m i s p h e r e  damaged s u b j e c t s  ( 6 0  a p h a s i c s  

s e p a r a t e d  a c c o r d i n g  t o  t y p e  and 4 0  n o n a p h a s i c s ) .

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



v a s c u l a r  e t i o l o g y .  Two e x p e r i m e n t a l  t a s k s  w e r e  

a d m i n i s t e r e d .  The - f i r s t  t a s k  was T h e  Movement  

I m i t a t i o n  T e s t  ( M I T ) ,  w h ic h  r e q u i r e d  t h e  s u b j e c t s  t o  

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

d i m e n s i o n s  ( a )  s y m b o l i c  v e r s u s  n o n s y m b o l i c ,

(b )  i n d e p e n d e n t  f i n g e r  movements  v e r s u s  w h o l e - h a n d  

m o v e m e n ts ,  (c )  and s t a t i c  p o s t u r e s  v e r s u s  k i n e t i c  

s e q u e n c e s .  The  s e c o n d  t a s k  was a D e m o n s t r a t i o n  o f  Use  

T e s t ,  w h ic h  e x a m in e d  t h e  u s e  o f  t e n  common o b j e c t s .

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

p o o r l y  on t h e  e x p e r i m e n t a l  t a s k s ?  80% o f  t h e  a p h a s i c s  

p e r f o r m e d  i n  t h e  a p r a x i c  r a n g e ,  w h i l e  5% o f  t h e  1 e f t -  

hemi s p h e r e  n o n a p h a s i c  g r o u p  p e r f o r m e d  b e lo w  t h e  c u t  

o f f .  The i n c i d e n c e  o f  a p r a x i a  w i t h  r e g a r d  t o  t h e  

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

b e t w e e n  t h e  p e r f o r m a n c e  o f  W e r n i c k e ' s  and B r o c a ’ s 

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

s i g n i f i c a n t l y  more  i m p a i r e d  t h a n  W e r n i c k e ' s  and B r o c a ' s  

a p h a s i c s .  An i n t e r e s t i n g  f i n d i n g  was t h a t  20% o f  t h e  

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

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

h e m i s p h e r e  r e s u l t s  may be  due  t o  a c l i n i c a l l y  

u n d e t e c t e d  1 e f t - h e m i s p h e r e  l e s i o n .



On t h e  M IT  t h e  g e n e r a l  f i n d i n g s  w e r e  t h e  same f o r  

a l l  s u b j e c t s .  T h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  

f o u n d  b e t w e e n  f i n g e r  movements  v e r s u s  w h o l e - h a n d  

m ovem e nts ,  s t a t i c  p o s t u r e s  v e r s u s  k i n e t i c  m ovem e nts ,  o r  

s y m b o l i c  v e r s u s  n o n s y m b o l i c  g e s t u r e s .  H o w e v e r ,  t h e r e  

was a  g e n e r a l  t e n d e n c y  f o r  a l l  s u b j e c t s  t o  do b e t t e r  on 

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

m ovem e nts .  Among t h e  a p h a s i c s  31 w e r e  f o u n d  t o  be  

a p r a x i c  on b o t h  p o s t u r e s  and m o to r  s e q u e n c e s .

D e R e n z i  e t  a l . ,  ( 1 9 8 0 )  a l s o  e x a m in e d  t h e  e x t e n t  t o

w h ic h  t h e  i n t r a n s i t i v e  movements  e v a l u a t e d  by t h e  M IT  

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

o b j e c t s  ( t r a n s i t i v e  m o v e m e n t s ) .  A c o r r e l a t i o n  was 

com puted  b e t w e e n  t h e  i m i t a t i o n  t e s t  s c o r e s  and t h e  

d e m o n s t r a t i o n  o f  u s e  t e s t  s c o r e s  f o r  5 0  o f  t h e  l e f t  

b r a i n - d a m a g e d  s u b j e c t s .  The  c o r r e l a t i o n  o f  . 8 0  

o b t a i n e d  s u g g e s t s  t h a t  t h e  tw o  t e s t s  m e a s u re  

a p p r o x i m a t e l y  t h e  same a b i l i t i e s ,  t h e r e f o r e  t h e  i s s u e  

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

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

F i n a l l y ,  D e R e n z i  e t  a l . ,  ( 1 9 8 0 )  e x a m in e d  t h e

r e l a t i o n s h i p  b e t w e e n  a p r a x i a  and l a n g u a g e  i m p a i r m e n t  by  

c o r r e l a t i n g  t h e  a p h a s i c s '  To ken  T e s t  s c o r e s  w i t h  t h e i r  

p e r f o r m a n c e  on t h e  M I T .  A s i g n i f i c a n t  r e l a t i o n s h i p  was



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

c o r r e l a t i o n  was n o t  p a r t i c u l a r l y  h i g h  ( r  = . 5 6 ) .

K e r t e s z  and H o o p e r  ( 1 9 8 2 )  e x a m i n e d  t h e  e x t e n t  and  

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

s u b g r o u p s .  Two h u n d r e d  and t h i r t y  a p h a s i c  p a t i e n t s  

w e r e  g i v e n  t h e  W e s t e r n  A p h a s i a  B a t t e r y  (WAB) and a 

p r a x i s  t e s t  c o n s i s t i n g  o-f 2 0  i t e m s  i n  - four  c a t e g o r i e s  

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

u s e ,  and c o m p l e x ) .  The  e t i o l o g y  o-f most o f  t h e  a p h a s i c  

s u b j e c t s  was s t r o k e  a l t h o u g h  t h e r e  was a s m a l l  number  

w i t h  t u m o r ,  t r a u m a ,  and d e g e n e r a t i v e  d i s e a s e .  The  

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

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

w e r e  f o u n d  t o  be  t h e  most a p r a x i c ,  w h i l e  B r o c a ' s  

a p h a s i c s  w e r e  s l i g h t l y  more  a p r a x i c  t h a n  W e r n i c k e ’ s .  

T r a n s c o r t i c a l  and c o n d u c t i o n  a p h a s i c s  had s i m i l a r  

p r a x i s  s c o r e s ,  and a n o m ic  a p h a s i c s  had t h e  b e s t  s c o r e s .  

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

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

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

r e s p o n s i b l e  f o r  b o t h  p r a x i s  and l a n g u a g e .  A f i n d i n g  a t  

v a r i a n c e  w i t h  G o o d g l a s s  and K a p l a n ’ s  ( 1 9 6 3 )  was t h e  

h i g h  c o r r e l a t i o n  ( r  = . 7 3 )  w i t h  s e v e r i t y  o f  a p h a s i a  a s  

m e a s u re d  by  t h e  W e s t e r n  A p h a s i a  B a t t e r y .  T h e s e  r e s u l t s



w e r e  a t t r i b u t e d  t o  t h e  d i f f e r e n c e  i n  s i z e  and  

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

G o o d g l a s s  and K a p l a n  i n c l u d e d  2 0  m i l d l y  i m p a i r e d  

a p h a s i c s  c o m p a re d  t o  K e r t e s z  and H o o p e r ’ s p o p u l a t i o n  o f  

2 3 0  p a t i e n t s  e x h i b i t i n g  v a r y i n g  d e g r e e s  o f  l a n g u a g e  

i m p a i r m e n t .  Two a d d i t i o n a l  i m p o r t a n t  f i n d i n g s  w e re  

t h a t  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  

" a n t e r i o r "  and " p o s t e r i o r "  a p h a s i c s  m a tc h e d  f o r  

s e v e r i t y ,  and t h a t  o r a l  a p r a x i a  was more  m arked  t h a n  

l i m b  a p r a x i a  i n  B r o c a ' s  and t r a n s c o r t i c a l  m o to r  

a p h a s i a .  M e t h o d o l o g i c a l  w e a k n e s s e s  a s s o c i a t e d  w i t h  

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

p o p u l a t i o n  and t h e  l a c k  o f  c o m p u t e r i z e d  t o m o g r a p h y  (CT)  

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

R e l a t i o n s h i p  B e tw e e n  R e c e p t i v e  and E x p r e s s i v e  G e s t u r e  

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

p a n to m im e  r e c o g n i t i o n  s k i l l s ,  G a i n o t t i  and Lemmo

( 1 9 7 6 ) ,  whose s t u d y  was d i s c u s s e d  e a r l i e r ,  e x a m in e d  t h e  

r e l a t i o n s h i p  b e t w e e n  t h e i r  s u b j e c t ’ s g e s t u r e  

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

E i g h t y - o n e  p e r c e n t  o f  t h e  a p h a s i c  s u b j e c t s  who 

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

r e p r o d u c t i o n  t a s k  w e r e  f o u n d  t o  be  i m p a i r e d  on g e s t u r e  

c o m p r e h e n s i o n  a s  w e l l .  H o w e v e r ,  o n l y  507. o f  t h e



a p h a s i c s  t h a t  w e r e  n o t  a p r a x i c  e x h i b i t e d  an i m p a i r e d  

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

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

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

c o n d u c t e d  by  R o t h i ,  H e i l m a n ,  and Watson  ( 1 9 8 5 ) .  They  

e m p lo y e d  a t a s k  w h e re  p a n to m im e d  a c t s  w e r e  shown on 

v i d e o t a p e  t o  s i x  a p r a x i c - a p h a s i c  p a t i e n t s ,  s e v e n  

n o n - a p r a x i c - a p h a s i c  p a t i e n t s ,  and s i x  n o rm a l  s u b j e c t s .  

C o r r e s p o n d ! n g  t o  e a c h  v i d e o t a p e d  p a n to m im e  f o u r  

d r a w i n g s  w e r e  shown,  t h e  t a r g e t  p i c t u r e  and t h r e e  

f o i l s ,  and s u b j e c t s  had t o  c h o o s e  t h e  a p p r o p i a t e  

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

G a i n o t t i  and Lemmo ( 1 9 7 6 ) :  t h e  a p r a x i c  a p h a s i c s  made 

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

and t h e  n o r m a l  c o n t r o l s  made t h e  l e a s t  number o f  

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

c o m p r e h e n s i o n  and g e s t u r e  r e p r o d u c t i o n  may v a r y  as  a 

f u n c t i o n  o f  t h e  p r e s e n c e  and s e v e r i t y  o f  a p r a x i a  

( C h r i  s t o p o u l  ou S< Bon v i  I l i a n ,  1 9 8 5 ) .

R e l a t i o n s h i p  B e tw e e n  E x p r e s s i v e  S p e e c h  and E x p r e s s i v e  

G e s t u r e

I n  K a d i s h ' s  ( 1 9 7 8 )  s t u d y ,  w h ic h  was d i s c u s s e d  

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

c o m p r e h e n s i o n  and r e c e p t i v e  g e s t u r e  and e x p r e s s i v e



s p e e c h  and e x p r e s s i v e  g e s t u r e  w e r e  e x a m i n e d .  K a d i s h  

•found a s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e e n  r e c e p t i v e  and  

e x p r e s s i v e  g e s t u r e  ( r  = . 8 6 ,  g  = . 0 5 )  and b e tw e e n  

spee;ch c o m p r e h e n s i o n  and r e c e p t i v e  g e s t u r e  ( r  = . 8 7 ,  

g  = . 0 5 ) ,  h o w e v e r ,  no s i g n i f i c a n t  r e l a t i o n s h i p  was  

f o u n d  b e t w e e n  s p e e c h  p r o d u c t i o n  and e x p r e s s i v e  g e s t u r e .  

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

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

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

p r o d u c t i o n  i m p a i r m e n t .  I t  was s u g g e s t e d  t h a t  such  a 

d e f i c i t  may be  b e s t  u n d e r s t o o d  as  a b re a k d o w n  i n  

c o m p lex  s e q u e n t i a l  manual  m o to r  a c t i v i t y ,  such a s  

p r o p o s e d  by K i m u r a  ( 1 9 7 9 ) .

R e l a t i o n s h i p  B e t w e e n  A p r a x i a  and New M o t o r  L e a r n i n g  

S i n c e  i d e o m o t o r  a p r a x i c s  h a v e  b e e n  f o u n d  t o  be  

d e f e c t i v e  i n  p a n t o m im e  p r o d u c t i o n  ( G o o d g l a s s  8< K a p l a n ,  

1 9 6 3 ) ,  m e a n i n g f u l  i m i t a t i o n  ( G o o d g l a s s  8< K a p l a n ,  1 9 6 3 ) ,  

and m e a n i n g l e s s  i m i t a t i o n  ( K i m u r a  & A r c h i b a l d ,  1 9 7 4 ) ,  

H e i l m a n ,  S c h w a r t s  an d  G e s c h w in d  ( 1 9 7 5 )  c o n d u c t e d  a 

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

d e f e c t i v e  i n  a c q u i s i t i o n  and r e t e n t i o n  o f  new m o to r  

s k i l l s .  N i n e  r i g h t - h a n d e d ,  h e m i p a r e t i c ,  a p h a s i c  

a p r a x i c s  s e r v e d  a s  t h e  s u b j e c t s  and e i g h t  r i g h t - h a n d e d  

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



Each s u b j e c t  was g i v e n  s i x  t r i a l s  on a r o t a r y  p u r s u i t  

a p p a r a t u s  < - f iv e  a c q u i s i t i o n  t r i a l s  and one  r e t e n t i o n  

t r i a l  a d m i n i s t e r e d  a f t e r  a d e l a y ) .  S u b j e c t s  w e r e  

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

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

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  l a s t  t r i a l ,  w h ic h  

f o l l o w e d  a d e l a y . ,  t h a n  t h e  f i r s t  t r i a l .  P e r f o r m a n c e  

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

b e t w e e n  t h e  f i r s t  and s i x t h  t r i a l .  T he  a u t h o r s  

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

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

c o m b in e d  i m p a i r m e n t  o f  b o t h  a c q u i s i t i o n  and r e t e n t i o n .

I n  a n o t h e r  s t u d y  ( R o t h i  8< H e i l m a n ,  1 9 8 4 )  w h e re  t h e  

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

a p h a s i c  a p r a x i c s ,  n o n a p h a s i c  a p r a x i c s ,  and n o rm a l  

s u b j e c t s  was i n v e s t i g a t e d ,  a p h a s i c - a p r a x i c  s u b j e c t s  

w e r e  g e n e r a l l y  f o u n d  t o  be  t h e  most i m p a i r e d .  T h e y  had  

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

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

p r o d u c e d .

K im u r a  ( 1 9 7 7 )  and J a s o n  ( 1 9 8 5 )  h a v e  a l s o  c o n d u c t e d  

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

1e f t - h e m i s p h e r e  l e s i o n s .  B o t h  i n v e s t i g a t o r s ’ r e s u l t s  

c o n f i r m  t h e  o b s e r v a t i o n  o f  H e i l m a n  e t  a l . ,  ( 1 9 7 5 ) ,  t h a t



1 e f t - h e m i s p h e r e  l e s i o n s  i m p a i r  new m o to r  l e a r n i n g .  

A d d i t i o n a l l y ,  i n  J a s o n s ' s  ( 1 9 8 5 )  s t u d y  l e f t  f r o n t a l  and  

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

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

A p r a x i a ;  D e s c r i p t i o n  o f  t h e  E r r o r s

O ver  t h e  y e a r s  v e r y  l i t t l e  r e s e a r c h  h a s  been  

c o n d u c t e d  on t h e  n a t u r e  o f  t h e  movement e r r o r s  p r o d u c e d  

by a p h a s i c  p a t i e n t s .  U n l i k e  w ork  on t h e  l a n g u a g e  

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

e x p r e s s i v e  g e s t u r e  e r r o r s  h a v e  been  l i m i t e d .  Much o f  

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

t o  e x p a n d  be yon d  L i e p m a n n ’ s method  o f  s c o r i n g  g e s t u r e  

p e r f o r m a n c e  as  e i t h e r  c o r r e c t ,  o r  i n c o r r e c t .  What i s  

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

t h e  t y p e  o f  e r r o r s  p r o d u c e d ,  and a l l o w  t h e  d a t a  t o  be  

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

t h a t  h a v e  be en  c o n d u c t e d  on t h e  n a t u r e  o f  g e s t u r e  

e r r o r s  i n  a p h a s i a  w i l l  be  d i s c u s s e d  b e l o w .

K im u r a  ( 1 9 7 7 )  c o n d u c t e d  one  o f  t h e  f i r s t  s t u d i e s  

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

p r o d u c e d  by b r a i n  damaged s u b j e c t s  was d o n e .  L e f t  and  

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

t h e y  p e r f o r m e d  a c o m p le x  m o to r  t a s k .  F i v e  m a j o r  t y p e s  

o f  e r r o r s  w e r e  n o t e d ;  u n r e l a t e d  (m ovem ents  b o r e  no



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

t a s k ) ,  p e r s e v e r a t i o n  (movements  o r  p o s t u r e s  w h ic h  

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

(movements  r e s e m b l i n g  t h o s e  a p p r o p i a t e  f o r  o t h e r  

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

i n c o m p l e t e  (movement i n s u f f i c i e n t  t o  a d e q u a t e l y  p e r f o r m  

t a s k ) ,  and h o l d i n g  ( h o l d i n g  a t a s k  r e l a t e d  movement an 

i n o r d i n a t e l y  l o n g  t i m e ) .  I t  was f o u n d  t h a t  p a r t i c u l a r  

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

s u b j e c t  g r o u p s .  L e f t - h e m i s p h e r e  damaged p a t i e n t s  w e r e  

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

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

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

H a a la n d  and F l a h e r t y  ( 1 9 8 4 )  e x a m in e d  t h e  d i f f e r e n t  

t y p e s  D f  l i m b  a p r a x i a  e r r o r s  made by p a t i e n t s  w i t h  

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

t r a n s i t i v e  ( p r e t e n d  o b j e c t  u s e )  and i n t r a n s i t i v e  

( s y m b o l i c )  movem ents  s e p a r a t e l y .  S ev en  e r r o r  t y p e s  

w e r e  i d e n t i f i e d :  ( a )  hand p o s i t i o n ,  (b )  arm p o s i t i o n ,

(c )  o r i e n t a t i o n  o f  hand o r  a rm ,  (d )  p a r t i a l  e r r o r s  

( e r r o r s  n o t  s e v e r e  enough f o r  o t h e r  c a t e g o r i e s ,  and tw o  

f o r m s  o f  b o d y - p a r t - a s - o b j e c t  e r r o r s  ( e )  BF‘0 - 1 ,  p a r t  o f  

body us ed  a s  o b j e c t ,  ( f )  BF '0 -2 ,  hand  i n  c o r r e c t  

l o c a t i o n  b u t  f i s t  t o u c h e d  t a r g e t .  T h e s e  a u t h o r s  f o u n d
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no d i f f e r e n c e  b e t w e e n  t h e  r i g h t -  and 1 e f t - h e m i s p h e r e  

damaged g r o u p s  on t h e  r e p r e s e n t a t i v e  and

n o n r e p r e s e n t a t i v e  movement  e r r o r s ,  h o w e v e r ,  d i f f e r e n c e s  

e m erg e d  on t h e  o b j e c t  u s e  m e a s u r e s  ( t r a n s i t i v e ) .  The  

I  e f t - h e m i  s p h e r e  g r o u p  made more  arm p o s i t i o n  and BF’0 - 1  

e r r o r s ,  and t h e  r i g h t - h e m i s p h e r e  g r o u p  made p a r t i a l  

e r r o r s  and more  BF'0 -2  e r r o r s  t h a n  t h e  1 e f t - h e m i  s p h e r e  

g r o u p .

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

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

n o v e l  f i n g e r  p o s i t i o n s  and m e a n i n g f u l  g e s t u r e s ,  J as o n  

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

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

a l s o  made by L ehm kuh l  , F 'oeck,  and W i l l m e s  (19E!3; F'oeck,  

1 9 8 5 ) .  Lehmkuh l  e t  a l . ( 1 9 8 5 )  had i n v e s t i g a t e d  o r a l ,

l e g ,  a rm ,  and b i m a n u a l  movem ents  i n  8 8  p a t i e n t s  

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

s y n d r o m e s .  T h e y  f o u n d  t h a t  p e r s e v e r a t i o n  was t h e  most  

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

T h e  most r e c e n t l y  d e v e l o p e d  s c o r i n g  s y s te m  was 

p r o d u c e d  by  G o n z a l e z - R o t h i , H e i l m a n ,  M a c k ,  V e r f a i l l e ,  

and Brown ( i n  p r e s s )  t o  c a p t u r e  t h e  n a t u r e  o f  t h e  l e f t  

h e m i s p h e r e ' s  c o n t r i b u t i o n  t o  p r a x i s .  T h i s  s y s t e m  i s  a 

m o d i f i c a t i o n  o f  t h e  s y s t e m  used  by  K l i m a  and B e l l u g i



( 1 9 7 9 ) ,  w h ic h  i s  b a s e d  on t h e  w ork  d o n e  by S t o k o e  

( 1 9 6 0 )  t o  c a p t u r e  t h e  s t r u c t u r e  o-f ASL. N i n e  a p h a s i c s  

and 9  n o rm a l  c o n t r o l s  were ,  s t u d i e d -  A l l  t h e  a p h a s i c s  

had s u f f e r e d  a u n i l a t e r a l  CVA l o c a l i z e d  by CT. The  

s u b j e c t s  w e r e  a s k e d  t o  show how t o  u s e  a t o o l ,  u t e n s i l ,  

o r  o b j e c t ,  and t h e  p e r f o r m a n c e s  w e r e  v i d e o t a p e d -  T h e r e  

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

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

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

s i x  e r r o r  t y p e s  t h a t  c h a r a c t e r i z e  t h e  a p r a x i c  p a t i e n t .  

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

b o d y - p a r t - a s - o b j e c t  (BF‘0 )  e r r o r s ,  i n t e r n a l  

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

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

t h e  i m a g i n e d  o b j e c t ) ,  movement  e r r o r s ,  and o c c u r r e n c e  

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

Use o f  s c o r i n g  t e c h n i q u e s  l i k e  t h o s e  d e v e l o p e d  t o  

a n a l y z e  ASL a p p e a r  t o  o f f e r  t h e  most  p r o m i s e  i n  

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

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

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

work  l i k e  t h i s  t h a t  a b e t t e r  u n d e r s t a n d i n g  o f  t h e  

d i s o r d e r  known a s  a p r a x i a  w i l l  be  a c h i e v e d .
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Summary; S h o r t c o m i n g s  o-f t h e  S t u d i e s  

The s t u d i e s  d i s c u s s e d  a b o v e  h a v e  s e r v e d  t o  

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

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

i m p a i r m e n t  i n  a p h a s i a .  H o w e v e r ,  d e s p i t e  t h e  i m p o r t a n t  

i n f o r m a t i o n  p r o v i d e d  by t h e  r e s e a r c h  some o f  t h e  

s t u d i e s  h a v e  m e t h o d o l o g i c a l  and s t a t i s t i c a l  f l a w s  w h ic h  

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

One i m p o r t a n t  v a r i a b l e  t h a t ,  h a s  n o t  been  w e l l  

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

a p h a s i c  d i s t u r b a n c e .  Many s t u d i e s  i n c l u d e  s u b j e c t s  

w i t h  v a r i a b l e  e t i o l o g y  such a s  s t r o k e ,  t u m o r ,  and head  

i n j u r y .  The r e a s o n  f o r  c o n c e r n  i s  t h a t  a l t h o u g h  C V A 's  

g e n e r a l l y  r e s u l t  i n  l o c a l i z e d  l e s i o n s ,  head  i n j u r i e s  

and t u m o r s  may h a v e  more  d i f f u s e  e f f e c t s .  Of  

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

whose b r a i n  i n j u r y  may be more  w i d e  s p r e a d  t h a n  e ve n  

r a d i o l o g i c a l  e v a l u a t i o n s  can d e t e r m i n e  ( L e v i n ,  B e n t o n ,

2< G ro ss m a n ,  1 9 8 2 ) .  A l t h o u g h  t o  a l a r g e  e x t e n t  b r a i n  

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

e f f e c t  on b e h a v i o r  as  a s t r o k e ,  t u m o r s  may a d d i t i o n a l l y  

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

( L e z a k ,  1 9 8 3 ) .
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Many o f  t h e  s t u d i e s  a l s o  h a v e  n o t  i n c l u d e d  

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

s u b j e c t s .  F o r  e x a m p l e ,  a p h a s i a  s u b t y p e s  w e r e  

d e l i n e a t e d  i n  o n l y  35% o f  t h e  s t u d i e s  and o n l y  one  

s t u d y  ( K a d i s h ,  1 9 7 8 )  d e s c r i b e d  t h e  t y p e  o f  l a n g u a g e  

t h e r a p y  t h e  s u b j e c t s  had r e c e i v e d .

S u b j e c t  s e l e c t i o n  c r i t e r i a  h a s  a l s o  been  

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

p a t i e n t s  w e r e  e x c l u d e d  f o r  no a d e q u a t e  re a s o n s  

G o o d g l a s s  and K a p l a n  e x c l u d e d  s e v e r e  r e c e p t i v e  and  

g l o b a l  a p h a s i c s ,  and F e y e r e i s e n  ( 1 9 8 3 )  e x c l u d e d  l e s s  

s e v e r e  c a s e s  and g l o b a l  a p h a s i c s .  T h e  i n c l u s i o n  o f  

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

a b s e n t  f r o m  s e v e r a l  s t u d i e s  ( K a d i s h ,  1 9 7 8 ;  D a n i l o f f  e t  

a l , ,  1 9 8 2 ;  V a r n e y ,  1 9 8 2 )

The  t e s t i n g  o f  p r a x i s  p r i o r  t o  e x a m i n i n g  g e s t u r e  

r e c o g n i t i o n  o r  g e s t u r e  e x p r e s s i o n  i s  an i m p o r t a n t  i s s u e  

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

s u b j e c t s  t o  be  more  i m p a i r e d  i n  t e r m s  o f  e x p r e s s i v e  

g e s t u r e .  H o w e v e r ,  p r e t e s t s  f o r  a p r a x i a  w e r e  o n l y  

a d m i n i s t e r e d  i n  t w o  s t u d i e s  ( G a i n o t t i  and Lemmo, 1 9 7 6 ;  

F e r r o  e t  a l , ,  1 9 8 0 ) ,

C l a s s i f i c a t i o n  and D e s c r i p t i o n  o f  G e s t u r a l  B e h a v i o r s

A m a j o r  s h o r t c o m i n g  o f  t h e  s t u d i e s  on g e s t u r e  and



a p h a s i a  i s  t h e  l a c k  o f  c o n s e n s u s  on c l a s s i f i c a t i o n  and  

d e s c r i p t i o n  o-f g e s t u r a l  b e h a v i o r s .  H ec aen  and A l b e r t  

( 1 9 7 8 )  i n t e r p r e t  t h e  a b s e n c e  o f  a c o m p r e h e n s i v e  and  

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

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

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

b r e a k d o w n "  ( p .  9 0 ) .  A c c o r d i n g  t o  H ec ae n  and A l b e r t  

( 1 9 6 7 )  i f  g e s t u r e s  c o u l d  be  o r g a n i z e d  i n t o  a s y s t e m  o f  

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

a c t i v i t i e s  c o u l d  b e  more  c l e a r l y  e s t a b l i s h e d " .

H ecaen  ( 1 9 8 5 )  p r o p o s e d  a c l a s s i f i c a t i o n  o f  

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

and i t s  i n t e n d e d  m e a n i n g .  T h i s  a n a l y s i s  was i n f l u e n c e d  

by P i e r c e ’ s ( 1 9 3 2 )  t h r e e  p a r t  c a t e g o r i z a t i o n  o f  

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

t y p e s ,  and J a k o b s o n ’ s ( 1 9 6 4 )  n o t i o n  o f  t e m p o r a l  

r e l a t i o n s .  A c c o r d i n g  t o  H ecaen  ( 1 9 8 5 )  " s y m b o l i c "  

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

a r t i f i c i a l l y  l i n k e d  t o  t h e i r  r e f e r e n t ;  " I c o n i c "  

g e s t u r e s  a r e  e x p r e s s i v e  r e a c t i o n s  o r  p a n to m im e  

b e h a v i o r ,  w h e r e  t h e  g e s t u r e  and i t s  m e a n in g  a r e  

synon ym ous;  w h i l e  " i n d i c a t i v e "  g e s t u r e s  d e s c r i b e  an 

o b j e c t ' s  f u n c t i o n  o r  u s e  and a r e  u s u a l l y  p e r f o r m e d  w i t h  

t h e  o b j e c t  p r e s e n t .  S c h u e l 1 ( J e n k i n s ,  J i m e n e z - P a b o n ,
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Shaw 8< S e f e r ,  1 9 7 5 )  e m p lo y e d  a s i m i l a r  c l a s s i f i c a t i o n  

scheme d i s t i n g u i s h i n g  "sym bol  c o m m u n iq u e s " ,  g e s t u r e s  

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

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

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

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

g e s t i c u l a t i o n  ( T a y l o r ,  1 9 3 2 ) .  He d e f i n e d  p a n to m im e  as  

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

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

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

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

g e s t u r e  and p a n to m im e  i n  a p h a s i a ,  G o o d g l a s s  and K a p l a n  

( 1 9 6 3 )  f u r t h e r  d i v i d e d  g e s t u r e  and p a n t o m im e .  G e s t u r e  

was s u b d i v i d e d  i n t o  " n a t u r a l  e x p r e s s i v e  g e s t u r e "

( d i r e c t  a c t i o n  p i c t u r e  m o v e m e n t s ) ,  v e r s u s  " c o n v e n t i o n a l  

g e s t u r e "  ( s t y l i s e d  d e s c r i p t i o n s  o f  a c t i o n s ) .  P a n to m im e  

was d i v i d e d  i n t o  " s i m p l e "  o r  s i n g l e  m ov em ents ,  v e r s u s  

" c o m p le x "  o r  s e q u e n t i a l  m o v em en ts .

An a d d i t i o n a l  d i f f e r e n t i a t i o n  b e t w e e n  " p a n t o m i m e " ,  

" g e s t u r e " ,  and " g e s t i c u l a t i o n " was p r o p o s e d  by  P i c k e t t

( 1 9 7 4 ) .  He v ie w e d  " p a n to m im e "  a s  a s e q u e n t i a l  s e r i e s  

o f  b o d y  m ovem ents ;  g e s t i c u l a t i o n  was v ie w e d  a s  a g r o u p  

o f  random  o r  s e q u e n t i a l  movements  and " g e s t u r e "  a s  a 

s i n g u l a r  movement w i t h  m e a n i n g f u l  i n t e n t .



I n  t h e  s t u d y  d o n e  by K a d i s h  (1 9 7 B )  g e s t u r e  and  

p a n to m im e  w e r e  c o n s i d e r e d  s yn o n ym o u s .  H o w e v e r ,  a 

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

g e s t u r e  ( r e c e p t i v e  g e s t u r e )  and p e r f o r m a n c e  o f  g e s t u r e  

( e x p r e s s i v e  g e s t u r e ) .  K a d i s h  d e f i n e d  " r e c e p t i v e  

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

phenomenon ( v i s u o s p a t i a l  s e q u e n t i a l  manual  p o s t u r e s )  

i n t o  a s y m b o l i c  s y s t e m ;  " e x p r e s s i v e  g e s t u r e "  as  t h e  

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

s u p e r i m p o s e d  on manual  p o s t u r e s .

The  f i n a l  c l a s s i f i c a t i o n  scheme t o  be  d e s c r i b e d  

was d e v e l o p e d  by  F o l d i ,  C i c o n e  and G a r d n e r  ( 1 9 8 2 ) .

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

t y p e s :  " e m p h a t i c "  and " r h y t h m i c "  m o vem e n ts ,  " p o i n t i n g "

g e s t u r e s ,  " e m b le m s " ,  and " p a n t o m i m e s " .  "Emblems" a r e  

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

m e a n in g  w h i l e  " p a n t o m im e s "  r e f e r  t o  o b j e c t s ,  a c t i o n s ,  

and a t t r i b u t e s  us ed  t o  d e p i c t  c o m p lex  e v e n t s .  Emblems  

and p a n t o m im e s  w e r e  f u r t h e r  i d e n t i f i e d  a s  g e s t u r e s  t h a t  

" a l w a y s  make r e f e r e n c e  t o  some m e a n i n g f u l  a s p e c t  o f  t h e  

w o r 1 d " .

The  u s e  o f  v a r i o u s  c l a s s i f i c a t i o n  schemes t o  

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

a p h a s i a .  I t  i s  h oped  t h a t  c u r r e n t  and f u t u r e  

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

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

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

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

C o n c l u s i  ons

I t  i s  c l e a r  t h a t  many o f  t h e  s t u d i e s  done  t o  

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

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

i m p a i r e d  i n  g e s t u r e  o r  p a n to m im e  c o m p r e h e n s i o n  and  

p r o d u c t i o n .  H o w e v e r ,  t h e r e  i s  l i t t l e  c o n s e n s u s  on t h e  

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

E x p l a n a t i o n s  h a v e  b e e n  p r o p o s e d  t h a t  can  be  

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

p e r s p e c t i v e s :  c e n t r a l  s y m b o l i c  d e f i c i t  ( a s y m b o l i a ) ,

a p r a x i a ,  b r e a k d o w n  i n  i n f o r m a t i o n  p r o c e s s i n g  i n  one o r  

s e v e r a l  m o d a l i t i e s  ( m o d a l i t y ) ,  and c o g n i t i v e  

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

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

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

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

a b o v e .



P s y c h o l  o g i  c a l  E x p l a n a t i o n s  f o r  G e s t u r e  I m p a i r m e n t

f t s v m b o l i a  T h e o r y

The  - f i r s t  t h e o r y  t o  be  d i s c u s s e d  p r o p o s e s  t h a t  t h e  

human b r a i n  p o s s e s s e s  one c e n t r a l  c o m m u n i c a t i o n  and  

symbol s y s te m  w h ic h  when damaged r e s u l t s  i n  i m p a i r e d  

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

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

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

s o m e t h i n g  e l s e  ( t h e  r e f e r e n t ) .  P r o p o n e n t s  o f  t h i s  

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

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

many c o g n i t i v e  o p e r a t i o n s  ( F e y e r e i s e n  & S e r o n ,  1 9 8 2 ) .

P i c k e t t  ( 1 9 7 5 )  was one  o f  t h e  f i r s t  i n v e s t i g a t o r s  

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

b e t w e e n  l a n g u a g e  t e s t  s c o r e s  and g e s t u r e  t e s t  s c o r e s ,  

as  s u p p o r t i n g  F i n k e l n b u r g ' s a s y m b o l i a  h y p o t h e s i s  ( D u f f y  

8< L i l e s ,  1 9 7 9 ) .  O t h e r ' s  who h a v e  b e e n  s t r o n g  a d v o c a t e s  

o f  t h i s  t h e o r y  a r e  R o b e r t  and J o s e p h  D u f f y  ( D u f f y  e t  

a l . ,  1 9 7 5 ;  D u f f y  & D u f f y ,  1 9 8 1 ,  D u f f y ,  1 9 8 7 ) .  The  

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

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

p a n to m im e  r e c o g n i t i o n  s k i l l s  t o  be  c o n s i d e r a b l y  p o o r e r  

when c om pared  t o  n o n a p h a s i c  b r a i n - d a m a g e d  i n d i v i d u a l s  

and n o rm a l  c o n t r o l s .



I n  an a t t e m p t  t o  p r o v i d e  p o w e r f u l  e v i d e n c e  i n  

s u p p o r t  o f  t h e  a s y m b o l i a  h y p o t h e s i s  D u f f y  and D u f f y

( 1 9 8 1 )  p u b l i s h e d  a c o m p r e h e n s i v e  s e r i e s  o f  t h r e e  

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

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

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

( 1 9 7 5 )  e x p l o r a t i o n  o f  a p h a s i c  d e f i c i t s  i n  p a n to m im e  

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

t h e  1 9 7 5  s t u d y  w h ic h  fo u n d  t h a t  a p h a s i c s  e x h i b i t  a 

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

t h e r e  e x i s t s  a s t r o n g  r e l a t i o n s h i p  b e t w e e n  t h e s e  

d e f i c i t s  and t h e i r  v e r b a l  i m p a i r m e n t .  The e a r l i e r  

f i n d i n g  t h a t  r i g h t  CVA’ s w e r e  s i g n i f i c a n t l y  i m p a i r e d  on 

p a n to m im e  r e c o g n i t i o n  was t h e  o n l y  r e s u l t  n o t  

d u p l i c a t e d  i n  D u f f y  and D u f f y ’ s ( 1 9 8 1 )  l a t e r  s t u d y .

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

t h e  p e r f o r m a n c e  o f  a p h a s i c s  on t e s t s  o f  p a n to m im e  

r e c o g n i t i o n  and p a n to m im e  e x p r e s s i o n ,  and c o m p a re  t h e  

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

r e l a t i o n s h i p  b e t w e e n  p a n to m im e  e x p r e s s i o n  and  

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

r e c o g n i t i o n  and F' ICA) was e x a m i n e d .  The  s p e c i f i c  

a s s u m p t i o n  t e s t e d ,  w h ic h  was p r e s e n t e d  i n  D u f f y  e t  a l . ,

( 1 9 7 5 ) ,  was t h a t  " . . . c o m p e t e n c e  u n d e r l y i n g  g e s t u r a l



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

e x p r e s s i o n  o r  g e s t u r a l  r e c e p t i o n "  ( p .  1 1 9 ) .  The  

P a n to m im e  R e c o g n i t i o n  T e s t  ( R e v i s e d )  (PRT) ( D u f f y  and  

D u f f y ,  1 9 8 1 )  and P a n t o m im e  E x p r e s s i o n  T e s t  (PET)  ( D u f f y  

and D u f f y ,  1 9 8 1 )  w e r e  a d m i n i s t e r e d  t o  47  a p h a s i c s ,  27  

r i g h t - h e m i s p h e r e  dam age d ,  and 11 c o n t r o l  p a t i e n t s .  The  

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

w e r e  d e f i c i e n t  i n  b o t h  p a n to m im e  e x p r e s s i o n  and  

r e c o g n i t i o n  when c o m p a re d  t o  n o n a p h a s i c s .  T he  a u t h o r s  

a l s o  o b t a i n e d  a h i g h  c o r r e l a t i o n  b e t w e e n  p a n to m im e  

r e c o g n i t i o n  and p a n to m im e  e x p r e s s i o n ,  t h u s  a c q u i r i n g  

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

n o n v e r b a l  t a s k  may be  u s ed  a s  an i n d e x  o f  an u n d e r l y i n g  

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

a s s u m p t i o n ,  p a n t o m im e  r e c o g n i t i o n  and e x p r e s s i o n  w e r e  

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

t h e  P IC A ,  t h e  V e r b a l  R e c o g n i t i o n  T e s t ,  and t h e  Naming  

T e s t .  The a u t h o r s  p r o p o s e d  t h a t  t h e r e  a r e  t w o  f a c t o r s  

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

n o n v e r b a l  t a s k s .  T h e  most i m p o r t a n t  f a c t o r  i s  a s in g le?  

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

The s ec o n d  f a c t o r ,  c o n s i d e r e d  l e s s  s i g n i f i c a n t ,  r e l a t e s  

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

v e r b a l - n o n v e r b a l  r e l a t i o n s h i p .  I t  was fo u n d  t h a t  t h e



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

r e l a t i o n s h i p .  T h e r e f o r e ,  t h e  tw o  m o t o r  t a s k s  and t h e  

tw o  v i s u a l  t a s k s  w e r e  more  s t r o n g l y  r e l a t e d  t h a n  m ix e d  

m o t o r  and v i s u a l  t a s k s .

I n  t h e  t h i r d  s t u d y  o f  t h e  D u f f y  and D u f f y  ( 1 9 8 1 )  

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

c a u s e  o f  a p h a s i c  d e f i c i t s  i n  p a n to m im e  e x p r e s s i o n  w e r e  

e x a m i n e d .  The t h e o r i e s  e x a m in e d  w e r e  t h a t  g e s t u r e  

i m p a i r m e n t  i n  a p h a s i a  i s  t h e  r e s u l t  o f  s 1.  damage t o  a 

c e n t r a l  s y m b o l i c  p r o c e s s ,  2 .  c o n c e p t u a l  d e f i c i t s  w h ic h  

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

a s s o c i a t e d  w i t h  b r a i n  i n j u r y ,  and 3 .  a l i m b  a p r a x i a  

w h ic h  s o m e t im e s  a c c o m p a n i e s  a p h a s i a .  The  r e l a t i o n s h i p  

b e t w e e n  p a n to m im e  e x p r e s s i o n  and e a c h  c a u s a l  v a r i a b l e  

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

a p h a s i c  s u b j e c t s  on t h e  P a n to m im e  E x p r e s s i o n  T e s t  (PET)  

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

i n t e l l i g e n c e  (R aven  P r o g r e s s i v e  M a t r i c e s ) ,  l i m b  a p r a x i a  

(M an u a l  A p r a x i a  T e s t ,  D u f f y ,  1 9 7 4 ) ,  and v e r b a l  

i m p a i r m e n t  ( P I C A ,  V e r b a l  R e c o g n i t i o n  T e s t ,  Naming  

T e s t ) .  The  c o r r e l a t i o n  a n a l y s i s  a s  w e l l  a s  s u b s e q u e n t  

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

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

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



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

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

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

PET and t h e  M anua l  A p r a x i a  T e s t  w h i c h  was . 7 0 ,  and  

b e t w e e n  t h e  PET and t h e  P IC A ,  . 8 9  ( D u f f y ,  1 9 8 7 ) .

D e s p i t e  t h e  a t t e m p t  by  D u - f fy  and D u f f y  ( 1 9 8 1 )  t o  

a v o i d  many o f  t h e  e r r o r s  and o m i s s i o n s  o f  p r e v i o u s  

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

w i t h  t h i s  w o r k .  One w e a k n e s s  was t h e  t o t a l  

u n r e l a t e d n e s s  o f  t h e  f o i l s  on t h e  PRT. The r e s u l t s  o f  

D u f f y  and W a t k i n s 7 ( 1 9 8 4 )  s t u d y ,  d i s c u s s e d  e a r l i e r ,  

w h ic h  was s p e c i f i c a l l y  d e s i g n e d  t o  e x a m in e  t h i s  i s s u e ,  

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

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

O t h e r  w e a k n e s s e s  i n c l u d e  t h e  f a c t  t h a t  e t i o l o g y  was n o t  

s p e c i f i e d  f o r  t h e  b r a i n - i n j u r e d  s u b j e c t s ,  and due  t o  

t h e  u s e  o f  t h e  P I C A ,  a p h a s i a  s u b t y p e s  w e r e  n o t  

d e l i n e a t e d .  7 e a u t h o r s  d i d  h o w e v e r  s t a t e  t h a t  most o f  

t h e  4 7  a p h a s i c  s u b j e c t s  w e r e  n o n f l u e n t  and t h e y  

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

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

n o n v e r b a l  b e h a v i o r s .

I n  a l o n g  t e r m  s t u d y  o f  A m e r - I n d  s i g n  a c q u i s i t i o n  

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



D u f f y ,  C a r l  Coe.!, ho ( 1 9 8 2 ) ,  a l s o  o b t a i n e d  r e s u l t s  t h a t  

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

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

a c q u i r e  manual  s i g n s  i n  t e r m s  o f  i m i t a t i o n ,  

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

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

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

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

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

A l t h o u g h  D u f f y  ( D u f f y  e t  a l . ,  1 9 7 5 ;  D u f f y  & D u f f y

1 9 8 1 ;  D u f f y  McEwen, 1 9 7 8 ;  D u f f y  8< L i l e s ,  1 9 7 9 )  and  

P i c k e t t  ( 1 9 7 4 )  h a v e  i n t e r p r e t e d  t h e i r  r e s u l t s  t o  

s u p p o r t  F i n k e l n b u r g ?s a s y m b o l i a  t h e o r y ,  n o t  e v e r y o n e  

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

a p h a s i a  and p a n t o m im e  r e c o g n i t i o n  h a s  i n t e r p r e t e d  t h e i  

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

G a i n o t t i  and Lemmo ( 1 9 7 6 )  h y p o t h e s i z e d  t h a t  t h e  

b a s i c  d e f e c t  s ee n  i n  a p h a s i a  i s  due  t o  a n o n s p e c i f i c  

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

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

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

G a i n o t t i  and Lemmo ( 1 9 7 6 )  r e j e c t e d  t h e  a s y m b o l i a  

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

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

g e s t u r e s  may h a v e  b e en  v e r b a l l y  co d ed  by  t h e i r  

s u b j e c t s ,  and t h a t  t h e  a p h a s i c  d i s o r d e r  may h a v e  

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

The p r o p o s a l  o f  an a s y m b o l i a  e x p l a n a t i o n  f o r  t h e  

a s s o c i a t e d  v e r b a l  and  n o n v e r b a l  d e f i c i t s  o b s e r v e d  among 

a p h a s i c s  has  r a i s e d  many q u e s t i o n s .  C l o s e  e x a m i n a t i o n  

o f  i n d i v i d u a l  s u b j e c t ’ s p e r f o r m a n c e s  i n  t h e s e  s t u d i e s  

r e v e a l s  t h a t  many o f  t h e  c l a i m s  a s s o c i a t e d  w i t h  t h e  

t h e o r y  may be u n s u b s t a n t i a t e d .  F o r  e x a m p l e ,  i n  D u f f y  

e t  a l . ,  ( 1 9 7 5 ) ,  t h e  r a n g e  o f  s c o r e s  i n d i c a t e s  t h a t  an

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

a p h a s i c  s u b j e c t s .  R a t h e r ,  some o f  t h e  a p h a s i c  s u b j e c t s  

made no e r r o r s ,  w h i l e  some o f  t h e  r i g h t - h e m i s p h e r e  

l e s i o n e d  s u b j e c t s  who e x h i b i t e d  no o b v i o u s  a p h a s i c  

symptoms,  made many e r r o r s .  T h i s  r e s u l t  was a g a i n  

o b s e r v e d  i n  D u f f y  and D u f f y  ( 1 9 8 1 ) ,  a l t h o u g h  t h e  r i g h t -  

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

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

been  p o s i t e d  by  C h r i s t o p o u l o u  and B o n v i I l i a n  ( 1 9 8 5 )  t o  

e x p l a i n  t h e  e r r o r l e s s  p e r f o r m a n c e  o f  some o f  D u f f y ’ s 

a p h a s i c s  i s  t h a t  " t h e  p a n to m im e  r e c o g n i t i o n  t a s k s  

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

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

f i n d  a r e l a t i o n s h i p  m i g h t  be  v ie w e d  a s  an a r t i f a c t  o f  

t h e  t e s t i n g  p r o c e d u r e "  (p .  5 ) .

S i m i l a r l y ; ,  G a i n o t t i  and Lemmo’ s ( 1 9 7 6 )  d a t a  

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

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

(1007.  c o r r e c t )  t h a t  was h i g h e r  t h a n  t h a t  r e c e i v e d  by  

t h e  p o o r e s t  p e r f o r m i n g  n o rm a l  c o n t r o l  (907. c o r r e c t )  .

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

i n  t h e  c u t  o f f  s c o r e  (907. a c c u r a c y )  3 0  o f  t h e  5 3  ( 5 7 7 )  

a p h a s i c  s u b j e c t s  w o u ld  h a v e  s c o r e d  w i t h i n  t h e  n o rm a l  

r a n g e .

T he  d a t a  f r o m  t h e  s t u d i e s  p r e s e n t e d  show t h a t  

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

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

s o m e t im e s  r e l a t i v e l y  s m a l l .  Based  on t h e  w e a k n e s s  o f  

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

i n v e s t i g a t o r s  h a v e  p r o p o s e d  t h a t  t h e r e  i s  no n e c e s s a r y  

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

a p h a s i c  d i s o r d e r  and i n c a p a c i t y  t o  u n d e r s t a n d  g e s t u r e s  

( B e n t o n ,  H a m s h e r ,  V a r n e y  8< S p r e e n ,  1 9 8 3 ;  A l a j o u a n i n e  ?< 

L h e r m i t t e ,  1 9 6 4 ;  C h r  i  s t o p o u l  ou 8< B o n v i l l i a n ,  1 9 8 5 ) .  

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

c e n t r a l  s y m b o l i c  d e f i c i t  t h e o r y  i n c l u d e :
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1. The  t h e o r y ' s  c l a i m s  a r e  b a se d  p r i m a r i l y  on 

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

p e r f o r m e d  and do n o t  a l l o w  e v a l u a t i o n  o f  i n d i v i d u a l  

s u b j e c t ' s  p e r f o r m a n c e s  ( M a r s h a l l ,  1 9 8 0 ) .

2 .  I n v e s t i g a t o r s  h a v e  f o c u s s e d  t h e i r  c o n c e r n  on 

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

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

e a c h  s u b j e c t ' s  l i n g u i s t i c  p e r f o r m a n c e  c a r e f u l l y  

( F e y e r e i s e n  S e r o n ,  1 9 8 2 ) .  T h i s  i s  e s p e c i a l l y  

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

a p h a s i a  t y p e s  t o  be  more  c l o s e l y  a s s o c i a t e d  w i t h  

n o n v e r b a l  i m p a i r m e n t s .  F o r  e x a m p l e ,  i n  a s t u d y  

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

a p h a s i c s  t o  r e c o g n i z e  g e s t u r e s ,  F e r r o ,  S a n t o s ,  

C - a s t r o - C a l  d a s ,  and M a r i a n o  ( 1 9 8 0 )  o b s e r v e d  t h a t  g e s t u r e  

r e c o g n i t i o n  was d e f e c t i v e  more  o f t e n  among t h e  g l o b a l ,  

W e r n i c k e  and t r a n s c o r t i c a l  g r o u p s  t h a n  t h e  n o rm a l  

c o n t r o l s  and o t h e r  a p h a s i c s  ( B r o c a ' s ,  c o n d u c t i o n  and  

a n o m ic  g r o u p s ) .

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

by a s y m b o l i a  a d v o c a t e s  when t h e y  b a s e d  t h e i r  

c o n c l u s i o n s  on p a n t o m im e  i n t e r p r e t a t i o n  s t u d i e s .  M ore  

r e c e n t  work  u s i n g  g e s t u r e s  f r o m  s t a n d a r d i z e d  s y s t e m s  

i n d i c a t e s  t h a t  p r o j e c t e d  s t a t e m e n t s  r e g a r d i n g  a p h a s i c s '



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

p r e m a t u r e  (D u - f fy  e t  a l  . , 1 9 7 5 ) .  E v i d e n c e  f o r  t h i s  can

b e  f o u n d  i n  t h e  D a n i l o f f ,  N o l l ,  F r i s t o e ,  and L l o y d  

( 1 9 8 2 )  s t u d y .  T h e s e  i n v e s t i g a t o r s  e x a m in e d  15 a p h a s i c  

s u b j e c t s  on a t e s t  o f  g e s t u r e  r e c o g n i t i o n .  The  

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

make a p o i n t i n g  r e s p o n s e  a f t e r  w h ic h  a 2 4 - i t e m  A m e r - I n d  

R e c o g n i t i o n  T e s t  (ART) was a d m i n i s t e r e d .  The  s u b j e c t s  

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

w i t h  t h e  g e s t u r e  made by t h e  e x a m i n e r .  The r e s u l t s  

w e r e  a s  f o l l o w s :  Of a p o s s i b l e  2 4  c o r r e c t ,  14 o f  t h e

15 s u b j e c t s  a v e r a g e d  2 2 . 2 1  c o r r e c t .  Based on t h i s  

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

t o  r e c o g n i z e  g e s t u r a l  s y m b o ls  may n o t  be  c o m p l e t e l y  

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

r e c o g n i t i o n  o f  v e r b a l  s i g n a l s "  ( p .  4 8 ) .  I t  i s  

i m p o r t a n t  t o  n o t e  t h a t  none  o f  t h e  i n d i v i d u a l s  i n  t h i s  

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

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

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

d i s c u s s e d  e a r l i e r  w h e r e  t h e  s i g n  a c q u i s i t i o n  ( A m e r - I n d  

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

a p h a s i c s  w e r e  e x a m i n e d ,  C o e l h o  ( 1 9 8 2 ,  1 9 8 7 )  f o u n d  t h a t

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



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

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

and s i g n  a c q u i s i t i o n ,  w h ic h  was i n t e r p r e t e d  as  

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

e x i s t  b e l o w  w h ic h  s i g n  t r a i n i n g  may be  i n e f f e c t i v e .

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

s u g g e s t  t h a t  some m o d e r a t e  and s e v e r e  a p h a s i c s  may be  

a b l e  t o  s u c c e s s f u l l y  a c q u i r e  g e s t u r e s  f r o m  a 

s t a n d a r d i s e d  g e s t u r a l  s y s te m  such  as  A m e r - I n d .

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

l a r g e r  number o f  s u b j e c t s  and c o m p a r i s o n s  w i t h  n o rm a l  

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

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

a l . ,  ( 1 9 7 5 )  e m p l o y i n g  p a n to m im e  r e c o g n i t i o n  v e r s u s

D a n i l o f f  e t  a l . ,  ( 1 9 8 2 )  e m p l o y i n g  A m e r - I n d  r e f l e c t s  t h e

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

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

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

i n h e r e n t  i n  d i f f e r e n t  t a s k s .

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

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

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

J o s e p h  R. D u f f y  and R o b e r t .  J .  D u f f y ,  t h e  t h e o r y ^ s  

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



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

F i n k e l n b u r g - ’ s t h e o r y ,  h o w e v e r ,  t h e i r  d a t a  h a v e  n o t  be en  

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

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

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

c l a i m s  made by  i t s  a d v o c a t e s  t o o  s w e e p i n g  and  

u n s u b s t a n t i  a t e d .

A l t h o u g h  o t h e r  t h e o r i e s  h a v e  be en  p r o p o s e d  t o  

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

e x c e p t  p e r h a p s  K i m u r a ’ s a p r a x i a  h y p o t h e s i s  ( K i m u r a ,  

1 9 7 6 ) ,  h a v e  g e n e r a t e d  as  much c o n t r o v e r s y .  As l o n g  a s  

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

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

t h e  a r e a  ne ed  t o  be  c o n d u c t e d .

M o d a l i t y  T h e o r y

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

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

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

v i s u a l ,  a u d i t o r y ,  e t c .  A l e k s a n d r  R. L u r i a  ( 1 9 7 3 )  

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

a s s o c i a t e d  w i t h  t h e  m o d a l i t y  t h e o r y .  I n  t h i s  t h e o r y  a 

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

and e x p r e s s i v e  g e s t u r e .  W i t h i n  L u r i a ' s  f u n c t i o n a l  

s y s t e m  a n a l y s i s  r e c e p t i v e  g e s t u r e  i s  r e g a r d e d  as  a
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v i s u o p e r c e p t i v e  phenomenon ( K a d i s h ,  1 9 7 8 )  t h a t  i s  

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

c o r t e x ,  and t e m p o r o - p a r i e t o - o c c i p i t a l  b r a i n  r e g i o n s ,  

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

u n i t  ( L u r i a ,  1 9 7 3 ) -  S i n c e  r e c e p t i v e  g e s t u r e  i n v o l v e s  

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

b e l i e v e d  t o  de p en d  on b o t h  t h e  l e f t  and r i g h t  c e r e b r a l  

h e m i s p h e r e s  ( K a d i s h ,  1 9 7 8 ) .

E x p r e s s i v e  g e s t u r e s  a r e  d e f i n e d  a s  manual  p o s t u r e s  

w h i c h  e n c o d e  and t r a n s m i t  i n f o r m a t i o n  u n a c c o m p a n ie d  by  

s p e e c h  ( K a d i s h ,  1 9 7 8 ) .  L u r i a ' s  ( 1 9 7 3 )  a n a l y s i s  

c o n c e p t u a l i z e s  e x p r e s s i v e  g e s t u r e  a s  a phenomenon w h ic h  

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

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

o f  L u r i a ’ s  t h i r d  f u n c t i o n a l  u n i t  whose s t r u c t u r e s  a r e  

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

and p r e f r o n t a l  m o t o r  a r e a s ) .  Due t o  t h e  p r o p o s i t i o n a l  

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

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

p r o d u c t i  o n .

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

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

h a s  n o t  been  a v e r y  p o p u l a r  a r e a  o f  s t u d y .  N i l s  

V a r n e y ' s  e a r l y  r e s e a r c h  ( V a r n e y ,  1 9 7 8 )  w h ic h  f o u n d  t h a t



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

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

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

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

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

u n d e r l y i n g  d e t e r m i n a n t  o f  i m p a i r e d  p a n to m im e  

r e c o g n i t i o n  had a c o m p a r a b l e  e f f e c t  on r e a d i n g  

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

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

p a n to m im e  r e c o g n i t i o n  was s y m p t o m a t i c  o f  a d i s t i n c t  

t y p e  o f  a p h a s i c  a l e x i a  and t h a t  " a s y m b o l i a "  was n o t  a 

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

p a n to m im e  was f o u n d  t o  be  o n l y  w e a k l y  a s s o c i a t e d  w i t h  

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

I n  a l a t e r  s t u d y  V a r n e y  ( 1 9 8 2 )  i n v e s t i g a t e d  t h e  

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

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

l e t t e r  r e c o g n i t i o n ,  and t h e  WAIS B l o c k  D e s i g n  T e s t .

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

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

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

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

a t t i t u d e " .  A d d i t i o n a l l y  he  c o n c l u d e d  t h a t  a p p a r e n t l y  

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

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

w h ic h  a r e  s e m a n t i c a l l y  m e a n i n g f u l "  ( p .  3 8 ) .  He a l s o

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

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

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

c o m m u n i c a t i o n  may h a v e  been  " p r e a d a p t i v e " , i n  t h e  

e v o l u t i o n a r y  s e n s e ,  f o r  r e a d i n g  ( V a r n e y  S< V i l e n s k y ,  

1 9 8 0 ) .

The  f i n d i n g s  by  F e r r o  e t  a l . ,  ( 1 9 8 0 )  o f  a c l o s e

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

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

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

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

s u p p o r t  o f  t h e  m o d a l i t y  t h e o r y  was c o n d u c t e d  by K a d i s h

( 1 9 7 8 ) .  G e s t u r e  and p a n to m im e  i m p a i r m e n t  w e r e  e x a m in e d  

f r o m  a n e u r o p s y c h o l o g i c a l  p e r s p e c t i v e  u s i n g  L u r i a ’ s 

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

e x p r e s s i v e  g e s t u r e .  S i x  a p h a s i c  s u b j e c t s  o f  v a r y i n g  

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

h o w e v e r ,  t h e r e  w e r e  no c o n t r o l s .  K a d i s h  f o u n d  a 

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

and r e c e p t i v e  g e s t u r e  b u t  no r e l a t i o n s h i p  b e t w e e n  

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

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

d e p e n d e n t  upon L u r i a ’ s s ec o n d  f u n c t i o n a l  u n i t ;  

s p e c i f i c a l l y ; ,  v i  s u o - s p a t  i  a l  o r g a n i z a t i o n  and m n e s t i c  

(memory) p r o c e s s i n g .  T h u s ,  L u r i a ’ s c o n c e p t i o n  o f  a 

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

a c t i v i t i e s  r e c e i v e d  s u p p o r t  f r o m  K a d i s h ’ s d a t a .

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

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

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

p r o d u c t i o n  i m p a i r m e n t .  I t  was s u g g e s t e d  t h a t  such  a 

d e f i c i t  may be  b e s t  u n d e r s t o o d  a s  a b r e a k d o w n  i n  

co m p lex  s e q u e n t i a l  m anual  m o t o r  a c t i v i t y ,  such  as  

p r o p o s e d  by K i m u r a  ( 1 9 7 9 ) .

S e r o n ,  Van D e r  K a a ,  R e m i t z ,  and Van D e r  L i n d e n

( 1 9 7 9 )  a l s o  d e m o n s t r a t e d  a m o d a l i t y  i n f l u e n c e  on 

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

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

t h a t  p a n to m im e  r e c o g n i t i o n  was more  s t r o n g l y  c o r r e l a t e d  

w i t h  r e a d i n g  c o m p r e h e n s i o n  ( r  = . 6 4 )  t h a n  w i t h  o r a l  

c o m p r e h e n s i o n  ( r  = . 4 8 ) .  F i n a l l y ,  a r e c e n t  s t u d y  

c o n d u c t e d  by  D r .  P a u l  Rao ( 1 9 8 6 ) ,  i n v e s t i g a t i n g  

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

a d u l t s ,  a l s o  o b t a i n e d  r e s u l t s  t h a t  u p h e l d  t h e  m o d a l i t y
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m o d e l .  L i k e  V a r n e y  ( 1 9 7 8 ) ,  Rao f o u n d  r e a d i n g  t o  be t h e  

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

a d d i t i o n a l l y ,  he  f o u n d  p r a x i s  t o  be  t h e  most p o t e n t  

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

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

an e a r l i e r  s t u d y ,  D u f f y ,  D u f f y ,  U r y a s e ,  and M e r r i t t

( 1 9 8 2 )  o b t a i n e d  r e s u l t s  a t  v a r i a n c e  w i t h  t h e  m o d a l i t y  

t h e o r y .  T he  s p e c i f i c  q u e s t i o n  a d d r e s s e d  by  t h e  

i n v e s t i g a t i o n  was: I s  t h e  r e l a t i o n s h i p  b e tw e e n

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

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

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

d e f i c i t  and p a n to m im e  e x p r e s s i o n  d e f i c i t  w e r e  o b t a i n e d  

f r o m  4 7  a p h a s i c  s u b j e c t s .  C o r r e l a t i o n  c o e f f i c i e n t s  

w e r e  c o m p u te d  b e t w e e n  t h e  P a n t o m im e  R e c o g n i t i o n  (PRT)  

and P a n t o m im e  E x p r e s s i o n  (PET) m e a s u r e s  and v a r i o u s  

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

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

c o m p r e h e n s i o n )  v e r b a l  a b i l i t i e s .  T h e i r  a n a l y s e s  

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

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

t h a n  e i t h e r  o f  t h e  c o r r e l a t i o n s  b e t w e e n  t h e  PRT and t h e  

t w o  n o n v i s u a l  m e a s u r e s .  A l s o ,  none  o f  t h e  c o r r e l a t i o n s  

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

PET and t h e  f o u r  v i s u a l  m e a s u r e s .  T h e r e f o r e ,  t h e  

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

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

a p h a s i  a .

A l t h o u g h  t h e  r e s u l t s  a r e  i n t e r e s t i n g  t h e y  must be  

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

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

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

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

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

r a t h e r  s u b t e s t s  t a k e n  f r o m  t h e  P IC A .

C o g n i t i v e  T h e o r y

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

b r a i n - d a m a g e d  a d u l t s  was f i r s t  a r t i c u l a t e d  by  K u r t  

G o l d s t e i n  ( 1 9 4 8 ) .  G o l d s t e i n  c o n s i d e r e d  t h e  g e s t u r a l  

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

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

H o w e v e r ,  h e  a l s o  r e c o g n i z e d  t h a t  g e s t u r e s  and  

p a n to m im e s  may r e m a i n  i n t a c t  i n  some a p h a s i c s ,  as  l o n g  

a s  t h e  " a b s t r a c t  a t t i t u d e "  i s  u n i m p a i r e d .  A n o t h e r  

e a r l y  p r o p o n e n t  o f  t h e  c o g n i t i v e  v i e w  was D e n n y -B r o w n  

( 1 9 5 8 )  who b e l i e v e d  t h a t  t h e  i n a b i l i t y  t o  p e r f o r m  

g e s t u r e s  t o  command was due t o  a l o s s  o f  t h e
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" c o n c e p t u a l  p r o c e s s " .

Based on t h e  e r r o r s  made by a p h a s i c  s u b j e c t s  S e r o n  

e t  a l  . , ( 1 9 7 9 )  i n t e r p r e t e d  t h e i r  f i n d i n g s  o f  i m p a i r e d

p a n to m im e  i n t e r p r e t a t i o n  i n  a p h a s i c s  a s  due t o  an  

i n t e l 1 e c t u a l / c o g n i t i v e  i m p a i r m e n t .  T h e s e  i n v e s t i g a t o r s  

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

p i c t u r e s  a s s o c i a t e d  w i t h  a p i c t u r e d  g e s t u r e ,  a p h a s i c ' s  

i n c o r r e c t  c h o i c e s  o f t e n  s h a r e d  movement and l o c a t i o n  

c h a r a c t e r i s t i c s  v e r s u s  s e m a n t i c / l e x i c a l  s i m i l a r i t i e s .

I n  a s i m i l a r  v e i n ,  P a u l  Rao <1 98 5 ;  1 9 8 6 )  a l s o  fo u n d

t h a t  a p h a s i c s  w e r e  more  l i k e l y  t o  c h o o s e  m o to r  f o i l s  

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

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

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

r e l a t i o n  t o  t h e  t a s k s  and s t i m u l i  p r e s e n t e d  t o  t h e  

b r a i n - d a m a g e d  s u b j e c t s .

A n a t o m i c a l  E x p l a n a t i o n s  f o r  G e s t u r e  I m p a i r m e n t  

A p r a x i a  T h e o r y

Hugo L ie p m a n n  ( 1 9 0 0 / 1 9 7 7 )  i s  c r e d i t e d  w i t h  

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

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

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

h e m i s p h e r e  r e l a t e d  t o  c o n t r o l  o f  s k i l l e d  m ov em ent .  He 

p r o p o s e d  t h e  t e r m  m o t o r  a p r a x i a  t o  d e s c r i b e  d i s o r d e r s



o f  l e a r n e d  s k i l l e d  movement n o t  c a u s e d  by p o o r  

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

i n t e l l e c t u a l  d e t e r i o r a t i o n  ( L i e p m a n n ,  1 9 0 0 / 1 9 7 7 ) .  

L ie p m a n n  v ie w e d  a p r a x i a  a s  an i n d e p e n d e n t  

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

t y p e s  o f  a p r a x i a  a s  d u e  t o  d i s t u r b a n c e  a t  one o f  

s e v e r a l  p o s s i b l e  l e v e l s  o f  t h e  same b a s i c  p r a x i s  

m e c h a n is m .  A l t h o u g h  L ie p m an n  b e l i e v e d  t h a t  t h e  memory  

f o r  a c o m p le x  m o t o r  a c t  c o u l d  n o t  s i m p l y  be  l o c a l i s e d  

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

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

i n  s p e c i f i c  c o r t i c a l  a r e a s  (H e c a e n  S< A l b e r t ,  197B) .

The r e g i o n  he  c o n s i d e r e d  most c r i t i c a l  f o r  p r a x i c  

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

G o o d g l a s s  and K a p l a n ' s  s t u d y  ( 1 9 6 3 )  was t h e  f i r s t  

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

L i e p m a n n ’ s a p r a x i a  t h e o r y ,  i n c l u d i n g  h i s  i n t e r p r e t a t i o n  

t h a t  a p h a s i a  and a p r a x i a  a r e  i n d e p e n d e n t  d i s o r d e r s  

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

s t r u c t u r e s .  B e c a u s e  o f  t h e  r e s u l t s  G o o d g l a s s  and  

K a p l a n  ( 1 9 6 3 )  a c k n o w l e d g e d  t h a t  t h e  g e s t u r a l  d e f i c i e n c y  

s ee n  i n  a p h a s i a  c o u l d  n o t  be  p a r t  o f  a " common 

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

t h e i r  r e s u l t s  s u p p o r t e d  L i e p m a n n ’ s c o n c e p t  t h a t  a p h a s i a



and a p r a x i a  a r e  i n d e p e n d e n t  d i s o r d e r s  and t h e  g e s t u r a l  

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

The  l a s t  tw o  s t u d i e s  t o  be  p r e s e n t e d  d e s c r i b e  

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

p r a x i s  and l a n g u a g e .  The  f i r s t  s t u d y  was c o n d u c t e d  by  

K e r t e s z  and F e r r o  < 1 98 4 )  who, a s  p a r t  o f  a l a r g e  s t u d y  

on t h e  a s s o c i a t i o n  D f  l e s i o n  s i z e  and a p r a x i a ,  r e p o r t e d  

on 16 p a t i e n t s  w i t h  c o m p u t e r i z e d  t o m o g r a p h y  <CT> 

e v i d e n c e  o f  l e f t  h e m i s p h e r e  s t r o k e  who e x h i b i t e d  s e v e r e  

a p h a s i a  and s p a r e d  p r a x i s .  The  s p a r i n g  o f  p r a x i s  

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

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

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

c o n c l u s i o n  was b a s e d  on t h e  f i n d i n g  o f  uncommon 

p a t t e r n s  o f  s k u l l  a s y m m e t r i e s  w h ic h  t h e  a u t h o r s  

p o s t u l a t e d  may h a v e  been  r e l a t e d  t o  b i l a t e r a l  

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

c o n d u c t e d  by S e i n e s ,  R u b e n s ,  R i s s e  and L e v y  ( 1 9 8 2 )  

r e p o r t e d  on a  c a s e  o f  m ix e d  c e r e b r a l  d o m in a n c e  f o r  

l a n g u a g e .  T h e i r  p a t i e n t  was a 5 8 - y e a r - o l d  r i g h t - h a n d e d  

man who became a p h a s i c  f o l l o w i n g  a 1 e f t - h e m i s p h e r e  

s t r o k e .  D e s p i t e  t h e  m a s s i v e  s i z e  o f  t h e  l e s i o n  h i s  

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

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



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

i n i t i a l  o n s e t .  T h e s e  tw o  s t u d i e s  s h o w in g  how a p h a s i a  

and a p r a x i a  can  be  d i f f e r e n t i a l l y  a f f e c t e d  by  

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

s u p p o r t  o f  L i e p m a n n 1’ s t h e o r y  t h a t  a p h a s i a  and a p r a x i a  

a r e  i n d e p e n d e n t  d i s o r d e r s .

Some r e c e n t  a n a t o m i c  i n v e s t i g a t i o n s  o f  a p r a x i a ,  

u s i n g  CT e v i d e n c e  a c q u i r e d  f r o m  l a r g e  num bers  o f  s t r o k e  

p a t i e n t s ,  h a v e  r a i s e d  some s e r i o u s  q u e s t i o n s  r e g a r d i n g  

t h e  a n a t o m i c  p r o x i m i t y  t h e s i s  and L i e p m a n n ’ s l o n g  

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

i n  p r a x i s .  B a s s o ,  L u z z a t t i  and S p i n n l e r  ( 1 9 8 0 )  

e v a l u a t e d  c o m p u t e r i z e d  a x i a l  t o m o g r a p h y  (CAT) s c a n s  

r e c o r d e d  f r o m  1 23  p a t i e n t s  w i t h  l e f t  h e m i s p h e r e  damage  

f r o m  s t r o k e .  The  p a t i e n t s  w e r e  d i v i d e d  i n t o  f o u r  

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

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

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

l e s i o n  s i t e s  b e t w e e n  p a t i e n t s  w i t h  and w i t h o u t  

i d e o m o t o r  a p r a x i a  e x c e p t  f o r  a h i g h e r  f r e q u e n c y  o f  deep  

l e s i o n s  i n  t h e  n o n a p r a x i c s .  A l a t e r  s t u d y  c o n d u c t e d  by  

K e r t e s z  and F e r r o  ( 1 9 8 4 )  r e p o r t e d  f i n d i n g s  a t  v a r i a n c e  

w i t h  B a s s o , e t  a l . ,  ( 1 9 8 0 ) .  The  CT s c a n s  o f  177  a d u l t

r i g h t - h a n d e d  1 e f t - h e m i s p h e r e  s t r o k e  p a t i e n t s  w e r e
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e x a m i n e d  -for s i t e  o f  l e s i o n  and e v a l u a t e d  i n  r e l a t i o n  

t o  p e r f o r m a n c e  on an a p r a x i a  t e s t .  K e r t e s z  and F e r r o  

( 1 9 8 4 )  fo u n d  l e s i o n  s i z e  t o  be  p o s i t i v e l y  c o r r e l a t e d  

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

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

T h e s e  a u t h o r s  a l s o  f o u n d  t h a t  o n l y  some o f  t h e  s m a l l  

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

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

s u r r o u n d i n g  a r e a s .  R a t h e r  i n  t h e i r  p a t i e n t s  t h e  most  

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

was i n  t h e  a n t e r i o r  h a l f  o f  t h e  p e r i v e n t r i c u l a r  w h i t e  

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

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

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

w i t h  l a r g e  l e s i o n s  who d i d  n o t  e x h i b i t  a p r a x i a .  As i n  

t h e  K e r t e s z  and H o o p e r  ( 1 9 8 2 )  s t u d y ,  K e r t e s z  and F e r r o  

( 1 9 8 4 )  a t t r i b u t e d  t h i s  n e g a t i v e  f i n d i n g  t o  a t y p i c a l  

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

s p a r i n g  and r e c o v e r y  o f  p r a x i s .

E l a b o r a t i o n s  on L i e p m a n n ' s  Model

E l a b o r a t i o n s  on L i e p m a n n ' s  model h a v e  been  

p r e s e n t e d  by Norman B e s c h w in d  (B enson & G e s c h w in d ,

1 9 7 1 ;  B e s c h w i n d ,  1 9 7 5 )  and K e n n e t h  H e i l m a n  ( 1 9 7 9 ;  

H e i l m a n ,  R o t h i  & V a l e n s t e i n ,  1 9 8 2 ) .



B e s c h w i n d .  G e s c h w in d  ( 1 9 7 5 )  p r o p o s e d  t h a t  t h e  

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

a l s o  -for l e a r n e d  m o v e m e n ts .  G e s c h w in d  h a s  b a s e d  h i s  

v i e w  o f  i d e o m o t o r  a p r a x i a  on a d i s c o n n e c t i o n  model ( s e e  

F i g u r e  1 ) .  The  schema i s  as  f o l l o w s :  When a p a t i e n t

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

command t o  make a movement  w i t h  h i s  l e f t  h a n d ,  i t  i s  

f i r s t  r e g i s t e r e d  i n  t h e  l e f t  W e r n i c k e ' s  a r e a .  The  

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

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

f a s c i c u l u s .  From t h e  m o to r  a s s o c i a t i o n  c o r t e x  t h e  

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

m o to r  a s s o c i a t i o n  c o r t e x  on t h e  r i g h t  s i d e ,  and t h e n  t o  

t h e  m o t o r  c o r t e x ,  w h ic h  i s  r e s p o n s i b l e  f o r  i n n e r v a t i o n  

o f  s p e c i f i c  body  p a r t s .

As can be  s e e n  f r o m  t h e  a b o v e  d i s c u s s i o n  t h e  

p a r i e t a l  l o b e  p l a y s  l i t t l e  r o l e  i n  G e s c h w i n d ’ s schema.  

G e s c h w i n d ’ s model i n s t e a d ,  e m p h a s i z e s  t h e  i n v o l v e m e n t  

o f  t h e  p y r a m i d a l  t r a c t  and W e r n i c k e ’ s a r e a .  I n  

G e s c h w i n d ’ s d e s i g n  t h e r e  a r e  t h r e e  p o s s i b l e  a r e a s  w h e re  

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

v a r i e t y  o f  i d e o m o t o r  a p r a x i a .  Damage l o c a l i z e d  t o  

W e r n i c k e ’ s a r e a  i n t e r f e r e s  w i t h  c o m p r e h e n s i o n  o f  v e r b a l



F i g u r e  1 . G e s c h w i n d ’ s schema ( G e s c h w in d ,  1 9 7 5 ) .  

L a t e r a l  v i e w  o f  l e f t  s i d e  o f  b r a i n .  AF = a r c u a t e  

f a s c i c u l u s ,  MAC = m o t o r  a s s o c i a t i o n  c o r t e x ,  MC = m o to r  

c o r t e x ,  VAC = v i s u a l  a s s o c i a t i o n  c o r t e x ,  VC = v i s u a l  

c o r t e x .  The  a r r o w s  i n d i c a t e  m a j o r  c o n n e c t i o n s  o f  t h e  

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

c a r r y  o u t  v e r b a l  commands, w i l l  c o r r e c t l y  i m i t a t e  

m o vem e n ts .

D i s c o n n e c t i o n  o c c u r r i n g  f u r t h e r  down i n  t h e  

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

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

t h e  command, t h u s  t h e s e  p a t i e n t s  w i l l  n o t  i m p r o v e  

s i g n i f i c a n t l y  on i m i t a t i o n .  L e s i o n s  o f  t h e  d o m in a n t  

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

m o to r  c o r t e x  w h ic h  c a u s e s  h e m i p l e g i a  i n  t h e  

c o n t r a l a t e r a l  l i m b .  The  l i m b  i n n e r v a t e d  by t h e  

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

command. T h i s  i s  t h e  d i s o r d e r  ' s y m p a t h e t i c  a p r a x i a " ,  

f i r s t  d e s c r i b e d  by  L ie p m a n n  ( K i m u r a , 1 9 8 0 ) .  A n o t h e r  

d i s o r d e r  f i r s t  d e s c r i b e d  by L ie p m a n n  ( K i m u r a , 1 9 8 0 )  

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

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

o f  e i t h e r  f r o n t a l  l o b e .  I n  t h i s  c a s e  t h e  p a t i e n t  can  

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

t h e  l i m b s  o f  t h e  o t h e r  s i d e .

T h u s ,  G e s c h w i n d ' s d i s c o n n e c t i o n  t h e o r y  a t t e m p t s  t o  

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

t h e  b a s i s  o f  d i s c o n n e c t i o n  o f  t h e  a r e a s  i n  w h ic h  t h e  

command i s  c o m p re h e n d e d  f r o m  t h o s e  a r e a s  w h e re  t h e



command i s  c a r r i e d  o u t .  B e s c h w in d  r e a l i s e d ,  h o w e v e r ,  

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

a l l  o f  t h e  phenomenon o b s e r v e d  among a p r a x i c s .  I n  a 

l a t e r  p a p e r  he  ( G e s c h w i n d ,  1 9 7 5 )  p r o p o s e d  an  

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

im p r o v e  on i m i t a t i o n  o r  when p r e s e n t e d  w i t h  t h e  o b j e c t  

a s s o c i a t e d  w i t h  a m ov em ent .  The  t h e o r y  i s  b a s e d  on 

L i e p m a n n ' s  s u g g e s t i o n  t h a t  t h e  h e m i s p h e r e  d o m i n a n t  f o r  

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

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

19B0) . G e s c h w in d  p r o p o s e d  t h a t ,  t h e  l e f t  hand e x h i b i t s  

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

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

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

H e i 1 man. H e i l m a n  ( 1 9 7 9 )  s u g g e s t e d  an a l t e r n a t i v e  

t o  G e s c h w i n d ' s  h y p o t h e s i s  ( s e e  F i g u r e  2 ) .  A c c o r d i n g  t o  

H e i l m a n ' s  t h e o r y ,  when an i n d i v i d u a l  i s  r e q u i r e d  t o  

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

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

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

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

en g ram s  t h e n  p r o g r a m  a s e q u e n c e  o f  movements  and each  

o f  t h e  movements  i n  t u r n  i s  p rogram m ed i n  t h e  m o to r  

a s s o c i a t i o n  c o r t e x .  The  m o to r  a s s o c i a t i o n  c o r t e x  t h e n



F i g u r e  2 . H e i l m a n ’ s schema ( H e i l m a n ,  1 9 7 9 ) .  V i e w  f r o m  

t o p  n f  b r a i n .  W = W e r n i c k e ’ s a r e a ,  VA = p r i m a r y  v i s u a l  

a r e a ,  VAA = v i s u a l  a s s o c i a t i o n  a r e a ,  AB = a n g u l a r  

g y r u s ,  SMB = s u p r a m a r g i n a l  g y r u s ,  PM = p r e m o t o r  a r e a  

( m o t o r  a s s o c i a t i o n  c o r t e x ) , M = m o t o r  c o r t e x ,  CC = 

c o r p u s  c a l l o s u m ,  LH = l e f t  h e m i s p h e r e ,  RH = r i g h t  

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

t h e  a r e a s  shown.





c o o r d i n a t e s  a c t i v a t i o n  and i n h i b i t i o n  o f  d i f f e r e n t  

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

Based on t h e i r  r e s e a r c h  H e i l m a n  e t  a l  . , ( 1 9 B 2 )

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

w h ic h  can  r e s u l t  f r o m  d e s t r u c t i o n  o f  s p e c i f i c  

s t r u c t u r e s  i n  t h e  p r o p o s e d  s y s t e m .  One f o r m  o f  a p r a x i a  

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

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

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

p e r f o r m e d  f r o m  w e l l  p e r f o r m e d  a c t s .  The  o t h e r  f o r m  

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

g y r u s  t h a t  d i s c o n n e c t  t h e  v i s u o k i n e s t h e t i c  m o to r  e n g ra m  

f r o m  t h e  p r e m o t o r  and m o to r  a r e a s  i m p o r t a n t  i n  

p ro g r a m m in g  m o v e m e n ts .  P a t i e n t s  w i t h  t h i s  

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

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

b e t w e e n  w e l 1 - p e r f o r m e d  and p o o r l y  p e r f o r m e d  a c t s .  

H e i l m a n  ( 1 9 7 9 )  n o t e s  t h a t  "when a p a t i e n t  w i t h  

i d e o m o t o r  a p r a x i a  p e r f o r m s  p o o r l y  he  d o e s  n o t  make an 

i n a p p r o p i a t e  m o vem e n t ,  r a t h e r  h i s  m ovem ents  a r e  c o r r e c t  

i n  i n t e n t  b u t  t h e y  a r e  c lu m s y "  ( p .  1 7 4 ) .  He c o n t i n u e s

" s i n c e  a p a t i e n t  w i t h  i d e o m o t o r  a p r a x i a  d o e s  n o t  

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

can  r e c o g n i z e  i n a p p r o p i a t e  a c t s "  ( p .  1 7 4 ) .



H e i l m a n  e t  a l . ( 1 9 B 2 )  p o s t u l a t e  t h a t  t h e  r e a s o n

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

l e s i o n s  a r e  u n a b l e  t o  p e r - fo rm  and r e c o g n i z e  

wel  1 - p e r f o r m e d  a c t s  i s  t h a t  t h e  p o s t e r i o r  l e s i o n s  

d e s t r o y  t h e  v i s u o k i n e s t h e t i c  m o to r  e n g r a m s .  I t  i s  a l s o  

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

and p e r f o r m  t o  command b u t  who a r e  u n a b l e  t o  i m i t a t e  o r  

r e c o g n i z e  g e s t u r e s ,  may h a v e  a d i s c o n n e c t i o n  b e tw e e n  

t h e  v i s u a l  a r e a s  and t h e  v i s u o k i n e s t h e t i c  m o to r  

e n g r a m s .

K i m u r a . A n o t h e r  v i e w  o f  t h e  r e l a t i o n s h i p  b e tw e e n  

a p r a x i a  and a p h a s i a  s te m s  f r o m  D o r e e n  K i m u r a ’ s 

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

t h e  s e l e c t i o n  and p r o d u c t i o n  o f  c o m p le x  m o to r  s e q u e n c e s  

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

c o m m u n i c a t i o n  " ( K i m u r a ,  1 9 7 6 ,  p .  1 4 5 ) .  K im u r a  has  

s u p p o r t e d  h e r  p o s i t i o n  by n o t i n g  t h e  f r e q u e n t  

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

l e f t  h e m i s p h e r e  l e s i o n s  ( K i m u r a ,  1 9 7 6 ) .  K im u r a  has  

f o u r  b a s i c  a r g u m e n t s  t o  s u p p o r t  h e r  c l a i m :  ( a )  t h e

a s s o c i a t i o n  b e t w e e n  hand  p r e f e r e n c e  and s p ee c h  

l a t e r a l i z a t i o n  i n  t h e  b r a i n ,  (b )  t h e  f r e q u e n t  

a s s o c i a t i o n  o f  hand movem ents  w i t h  s p e a k i n g  i n  n o r m a l s  

( K i m u r a ,  1 9 7 3 ) ,  ( c )  t h e  f r e q u e n t  a s s o c i a t i o n  o f  a p r a x i c
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d i B o r d e r s  w i t h  l e f t  h e m i s p h e r e  l e s i o n s  ( K i m u r a  & 

A r c h i b a l d ,  1 9 7 4 ) ,  <d> t h e  a s s o c i a t i o n  o f  d i s o r d e r s  o f

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

damage ( K i m u r a ,  1 9 8 1 ) .

A c c o r d i n g  t o  K i m u r a  ( 1 9 7 9 )  b o t h  manual  and v o c a l  

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

s e l f - g e n e r a t e d  m o v em e n ts ,  w h i c h  a p p e a r  t o  depen d  

m i n i m a l l y ,  i f  a t  a l l ,  on s e n s o r y  f e e d b a c k .  R a t h e r  b o t h  

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

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

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

" p r a x i c "  s y s t e m  w h i c h  seems t o  be e s p e c i a l l y  i m p o r t a n t  

f o r  t h e  s e l e c t i o n  and e x e c u t i o n  o f  a new p o s t u r e ,  b u t  

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

w i t h o u t ,  t h e  i n t e r v e n t i o n  o f  t h i s  s y s t e m .  T h i s  was  

e v i d e n c e d  on a s i m p l e  t a s k  l i k e  r e p e t i t i v e  f i n g e r  

t a p p i n g  ( K i m u r a ,  1 9 7 7 )  as  w e l l  a s  a more  co m p lex  

r e p e t i t i v e  movement su c h  a s  t h e  S c r e w  R o t a t i o n  t a s k  

( K i m u r a ,  1 9 7 9 ) .

K im u r a  h a s  i d e n t i f i e d  t h e  l e f t  p o s t e r i o r  

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

movements  ( K i m u r a ,  1 9 7 9 ) .  T h i s  p o s t e r i o r  p r a x i s  s y s t e m  

i s  b e l i e v e d  t o  e x e r c i s e  c o n t r o l  o v e r  b o t h  h a n d s ,  and  

t h e  o r a l  m u s c u l a t u r e  when c o m p lex  p o s t u r a l  c h a n g e s  must
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be  p r o d u c e d .

F u r t h e r  e v i d e n c e  f o r  K i m u r a ’ p p o s t e r i o r  p r a x i s  

s y s t e m  comes f r o m  h e r  f i n d i n g  ( K i m u r a ,  1 9 7 9 )  " . . . t h a t  

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

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

" e x p r e s s i v e "  s c o r e s ,  s u g g e s t i n g  a more  p o s t e r i o r  l o c u s  

f o r  p r a x i c  c o n t r o l " ( K i m u r a ,  1 9 7 9 ,  p .  2 1 4 ) .  She has  

a l s o  o b s e r v e d  t h a t  a l t h o u g h  m anua l  a p r a x i a  can  o c c u r  

f r o m  l e f t  f r o n t a l  l e s i o n s ,  i t  a p p e a r s  t o  be  g e n e r a l l y  

l e s s  s e v e r e  a f t e r  f r o n t a l  t h a n  a f t e r  p o s t e r i o r  damage  

( K i m u r a ,  1 9 7 9 ) .

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

s i n g l e  movements  ( s t a t i c  p o s t u r e s ) ,  w h e t h e r  v e r b a l  o r  

n o n v e r b a l , i s  a s s o c i a t e d  w i t h  a more  a n t e r i o r  s y s te m  on 

t h e  l e f t  ( K i m u r a ,  1 9 7 9 ;  K i m u r a ,  1 9 8 2 ) .  K im u r a  d i d  not. 

l a t e r l i z e  s t a t i c  hand  p o s t u r e s ,  h o w e v e r ,  b a s e d  an h e r  

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

( K i m u r a ,  1 9 8 2 ) ,  i t  m i g h t  be  assumed t h a t  b o t h  o r a l  and  

manual  s t a t i c  p o s t u r e s  may b e  m e d i a t e d  by  t h e  same l e f t  

a n t e r i o r  s y s t e m .

K i m u r a ’ s t h e o r e t i c a l  f r a m e w o r k  h a s  be en  s u p p o r t e d  

by tw o  s e p a r a t e  s t u d i e s .  T h e  f i r s t  i n v e s t i g a t i o n  was  

c o n d u c t e d  by  K o l b  and  M i l n e r  ( 1 9 8 1 )  who e x a m in e d  t h e  

p e r f o r m a n c e  o f  c o m p le x  arm and f a c i a l  movements  a f t e r



• fo c a l  b r a i n  l e s i o n s .  P a t i e n t s  w i t h  u n i l a t e r a l  r e m o v a l s  

•from t h e  l e - f t  o r  r i g h t  - f r o n t a l ,  c e n t r a l  , t e m p o r a l  , o r  

p a r i e t a l  r e g i o n s  and n o rm a l  c o n t r o l  s u b j e c t s  w e r e  a s k e d  

t o  c o p y  c o m p le x  movements  o f  t h e  arm o r  f a c e .  The  

movem ents  w e r e  i n t e n d e d  t o  be  m e a n i n g l e s s .  L e f t  

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

p e r f o r m a n c e  o f  arm m ovem ents ,  w i t h  a m i l d e r  i m p a i r m e n t  

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

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

w e r e  n o t  i m p a i r e d  i n  t h e  i m i t a t i o n  o f  f a c i a l  movement,  

s e q u e n c e s .  L e s i o n s  e l s e w h e r e  i n  e i t h e r  h e m i s p h e r e  d i d  

n o t  a f f e c t  p e r f o r m a n c e  on e i t h e r  t h e  arm o r  f a c e  t a s k .  

I n  t h i s  p a t i e n t  p o p u l a t i o n ,  w h ic h  c o n t a i n e d  f e w  

a p h a s i c s ,  no r e l a t i o n s h i p  was f o u n d  b e t w e e n  a p h a s i a  and  

m o v e m e n t - c o p y i n g  d e f i c i t s .

A d d i t i o n a l  d a t a  s u p p o r t i n g  K i m u r a ’ s t h e o r e t i c a l  

d e s i g n  comes f r o m  h e r  own l a b o r a t o r y  ( K i m u r a ,  1 9 B 2 ) . 

S e v e r a l  t a s k s  r e q u i r i n g  o r a l  and manual  movements  w e r e  

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

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

P a t i e n t s  w i t h  f r o n t a l  and p a r i e t a l  l e f t  h e m i s p h e r e  

l e s i o n s  e x h i b i t e d  t h e  most s e v e r e  i m p a i r m e n t  on b o t h  

t h e  manual  and o r a l  t a s k s .  The  l e f t  f r o n t a l  a r e a  was  

fo u n d  t o  be  most i m p o r t a n t  i n  t h e  c o n t r o l  o f  o r a l



m o v e m e n ts ,  and t h e  p a r i e t a l  l o b e  i n  c o n t r o l  o-f hand  

m o v em e n ts ,  h o w e v e r ,  b o t h  r e g i o n s  w e r e  r e q u i r e d  f o r  t h e  

more  c o m p lex  o r a l  and manual  t a s k s .  S e p a r a b i l i t y  o f  

t h e  o r a l  and manual  c o n t r o l  s y s t e m s  was f o u n d  t o  be  

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

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

more  i m p o r t a n t  f o r  p r o d u c i n g  o r a l  movements  i n  a d d i t i o n  

t o  manual  m o v em en ts ,  t h a n  t h e  l e f t  a n t e r i o r  r e g i o n  was  

f o r  t h e  p r o d u c t i o n  o f  manual m ovements  i n  a d d i t i o n  t o  

o r a l  m ovem ents .

I n  a r e v i e w  o f  11 c a s e s  o f  manual  s i g n i n g  

d i s o r d e r s  i n  t h e  d e a f ,  f o l l o w i n g  1 e f t - h e m i s p h e r e  b r a i n  

damage,  K im u r a  ( 1 9 8 1 )  r e p o r t e d  t h a t  i n  r i g h t  h a n d e r s  

d i s o r d e r s  i n  p r o d u c t i o n  and c o m p r e h e n s i o n  o f  manual  

s i g n s  c l e a r l y  o c c u r  f r o m  l e f t - h e m i s p h e r e  damage? w h i l e  

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

l e f t -  o r  r i g h t - h e m i s p h e r e  damage.  T he  p a t t e r n  o f  

e r r o r s  p r o d u c e d  i n  manual  s i g n i n g  f o l l o w i n g  l e f t -  

h e m i s p h e r e  damage was a l s o  v e r y  s i m i l a r  t o  t h a t  s e e n  i n  

s p e e c h  a p h a s i a .  F u r t h e r ,  i t  a p p e a r s  t h a t  w i t h i n  t h e  

l e f t  h e m i s p h e r e  p o s t e r i o r  damage may be s u f f i c i e n t  t o  

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

K i m u r a ’ s a r g u m e n t  i s  t h a t  t h e  s i g n i n g  d i s o r d e r s  

o b s e r v e d  i n  d e a f  b r a i n - d a m a g e d  i n d i v i d u a l s  a r e  t h e
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r e s u l t  o f  a m anual  a p r a x i a ,  w h ic h  i s  c h a r a c t e r i z e d  by  a 

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

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

manual  a p r a x i a  a r g u m e n t  i s  t h a t  w r i t i n g  i s  t y p i c a l l y  

a f f e c t e d  i n  a s s o c i a t i o n  w i t h  manual  s i g n i n g  d i s o r d e r s ,  

w h i l e  r e a d i n g  i s  r e l a t i v e l y  u n a f f e c t e d .  T h i s  

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

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

i n d i v i d u a l s .

I n c l u d e d  i n  K i m u r a ’ s u n i q u e  c o n c e p t i o n  o f  t h e  

" p r a x i c "  s y s t e m  i s  t h e  s u g g e s t i o n  t h a t ,  t h e r e  may be  

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

p r a x i c  c o n t r o l ,  and t h a t  such c o n t r o l  may n o t  depend  

e x c l u s i v e l y  on c o r t i c o - c o r t i c a l  o r  c a l l o s a l  p a t h w a y s  

( K i m u r a ,  1 9 7 9 ) .  K i m u r a  ( 1 9 7 9 )  s p e c u l a t e s  t h a t  t h e  

b i l a t e r a l  c o n t r o l  m echan ism  may c o n c e i v a b l y  o p e r a t e  v i a  

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

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

K i m u r a ’ s c o n c e p t u a l i z a t i o n  o f  a p h a s i a  h a s  n o t  

r e c e i v e d  s t r o n g  s u p p o r t .  One s e v e r e  c r i t i c  o f  K i m u r a ’ s 

p o s i t i o n  i s  M a r s h a l l  ( 1 9 8 0 ) .  M a r s h a l l ’ s c r i t i c i s m  i s  

b a s e d  on t h e  i d e a  t h a t  i n  K i m u r a ’ s model a p h a s i a s  a r e  

r e d u c e d  t o  movement  d i s o r d e r s .  Such a v i e w  o f  a p h a s i a  

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



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

l a n g u a g e  - f a c u l t y ;  t o  d e n y ,  a s  i t  w e r e ,  t h a t  t h e r e  i s  a 

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

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

c a s e s  o f  B r o c a ’ s and W e r n i c k e ' s  a p h a s i a ,  and o f  

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

and w r i t i n g ,  M a r s h a l l  f i n d s  K i m u r a ’ s s e n s o r i m o t o r  

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

l o o s e n s  t h e  h y p o t h e s i s  t o  t h e  p o i n t  o f  v a c u i t y "  

( M a r s h a l l ,  1 9 8 0 .  p .  2 8 2 ) .

A l t h o u g h  K i m u r a ’ s v i e w  h a s  been  s t r o n g l y  

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

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

s y s t e m ,  r e m a i n s  an i n t r i g u i n g  a r e a  f o r  f u r t h e r  

i  n v e s t i  g a t i  o n .

G e s t u r e  I m p a i r m e n t  i n  A p h a s i a :  C r i t i q u e  o f  t h e  T h e o r i e s

To d a t e  no s i n g l e  t h e o r y  o r  model h a s  be en  a b l e  t o  

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

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

b e e n  c r i t i c i s e d  f o r  b e i n g  t o o  b r o a d  and m a k in g  

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

movem ents  s h o u l d  be  l e s s  w e l l  i n t e r p r e t e d  t h a n  a b s t r a c t  

m o v e m e n ts .  On t h e  o t h e r  hand  K i m u r a ’ s a p r a x i a  c o n c e p t  

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



a p h a s i a  t o  a g e n e r a l  movement d i s o r d e r  w i t h o u t  t a k i n g  

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

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

such  a n a r r o w  m a n n er  t h a t  t h e  p r i n c i p l e s  c o n s i d e r e d  

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

i g n o r e d .  H o w e v e r ,  d e s p i t e  a l l  t h e  c r i t i c i s m  t h e  

a s y m b o l i a  t h e o r y  i s  t h e  one  w i t h  t h e  l a r g e s t  number o f  

s u p p o r t e r s  and t h e  o ne  g a i n i n g  i n  p o p u l a r i t y  p r e s e n t l y .  

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

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

be en  w i l l i n g  t o  t o t a l l y  d i s c o u n t  i t  a s  an a l t e r n a t i v e  

e x p l a n a t i o n  f o r  t h e i r  r e s u l t s  ( K a d i s h ,  1 9 7 8 ;  B a i n o t t i  & 

Lemmo, 1 9 7 8 ) .  M a r s h a l l  a l s o  w a r n s  t h a t  i t  w o u ld  be  a 

m i s t a k e ,  t o  assume t h a t  l a n g u a g e  and g e s t u r e  a r e  

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

humans p r o d u c e  many movem ents  t h a t  s e r v e  t o  a c c e n t u a t e  

and c o l o r  t h e i r  c o m m u n i c a t i o n ;  and t h e s e  movements  a r e  

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

C l e a r l y  t h e r e  must  be  some c e n t r a l  m echan ism  t h a t  

c o o r d i n a t e s  b o t h  b o d y  and l a n g u a g e .  An i n t e r e s t i n g  

s t u d y  c o n d u c t e d  by  C i c o n e ,  W a p n e r ,  F o l d i ,  Z u r i f ,  and  

G a r d n e r  ( 1 9 7 9 )  a n a l y z e d  s h o r t  c o n v e r s a t i o n  s a m p l e s  f r o m  

tw o  a n t e r i o r  ( B r o c a ’ s )  a p h a s i c s  and tw o  p o s t e r i o r  

( W e r n i c k e ’ s )  a p h a s i c s ) .  The  o b s e r v a t i o n s  r e v e a l e d  t h a t



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

q u a n t i t a t i v e l y  and q u a l i t a t i v e l y .  T h u s ,  t h e  B r o c a ’ s 

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

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

W e r n i c k e ’ s a p h a s i c s  u s e d  more g e s t u r e s  and t h e i r  

g e s t u r e s  w e r e  more  c o m p l e x ,  n o n i c o n i c ,  v a g u e  and  

g e n e r a l .  F u r t h e r  a n a l y s i s  o f  t h e  tw o  W e r n i c k e ’ s 

s u b j e c t s  d a t a  ( D e l i s ,  F o l d i ,  Hamby, G a r d n e r ,  2< Z u r i f ,  

1 9 7 9 )  r e v e a l e d  t h a t  t h e y  w e r e  more  l i k e l y  t o  g e s t u r e  a t  

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

was s e m a n t i c  d i s c o n t i n u i t y  b e t w e e n  t h e  main  and  

s u b o r d i n a t e  c l a u s e .  A more r e c e n t  s t u d y  c o n d u c t e d  by  

D u f f y ,  D u f f y ,  and M e r c a i t i s  ( 1 9 8 4 ;  D u f f y ,  1 9 8 7 ) ,  

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

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

s u b j e c t s  w e r e  o b s e r v e d  t o  p r o d u c e  s i g n i f i c a n t 1y more  

g e s t u r e s  t h a n  n o rm a l  c o n t r o l s ,  and n o n f l u e n t s  

s i g n i f i c a n t l y  l e s s .  A d d i t i o n a l l y  t h e  p a n to m im e  o f  t h e  

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

w h i l e  t h e  r e s p o n s e s  o f  t h e  n o n f l u e n t  s u b j e c t  w e r e  o f t e n  

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

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

b o t h  s p e e c h  and l a n g u a g e  r e f l e c t  t h e  p a t i e n t ’ s g e n e r a l  

c o m m u n i c a t i v e  " s t y l e " .



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

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

h e m i s p h e r e  p a r i e t a l  l o b e  a s  e s s e n t i a l  - for t h e  

r e c o g n i t i o n  - f u n c t i o n .  Some o-f t h e  e x c e p t i o n s  a r e  

K a d i s h  ( 1 9 7 8 )  and F ' o i z n e r  and L a n e  ( 1 9 7 9 ) .  K a d i s h  

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

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

h e m i s p h e r e ,  as  w e l l  as  t h e  p a r i e t a l  c o r t e x  i n  h e r  

f o r m u l a t i o n .  F ' o i z n e r  and L a n e  ( 1 9 7 9 )  fo u n d  t h a t  f o r  

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

p r o c e s s e d  by  t h e  r i g h t  h e m i s p h e r e  and k i n e t i c  s i g n s  

( F ' o i z n e r ,  B a t t i s o n ,  S< L a n e ,  1 9 7 9 ) ,  e x a m in e d  o n l y  among 

d e a f  s u b j e c t s ,  w e r e  n o t  c l e a r l y  l a t e r a l i z e d .

Due t o  t h e  v a r i o u s  s i t u a t i o n s  ( i m i t a t i o n ,  movement  

t o  command, o b j e c t  u s e ,  c o m m u n i c a t i v e  u s e )  i n  w h ic h  

e x p r e s s i v e  g e s t u r e  c an  be  e l i c i t e d ,  no s i n g l e  l e s i o n  

s i t e  h a s  been  i d e n t i f i e d  f o r  t h a t  f u n c t i o n .  Most  

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

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

The  o t h e r  t y p e s  o f  e x p r e s s i v e  g e s t u r a l  b e h a v i o r  may be  

e x p l a i n e d  by  G e s c h w i n d ’ s d i s c o n n e c t i o n  model  

( G e s c h w in d ,  1 9 7 5 ) ,  L u r i a ’ s ( L u r i a ,  1 9 7 3 )  d y n a m ic  

f u n c t i o n a l  s y s t e m  a p p r o a c h ,  o r  K i m u r a ’ s s u b c o r t i c a l  

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

s e v e r a l  f o r m s  o f  movement d i s o r d e r  and t h e  n e u r o l o g i c a l
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f r a m e w o r k  t o  a c c o u n t  f o r  a l l  o f  them  h a s  y e t  t o  be  

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

i d e n t i f i e d  as  i m p o r t a n t  f o r  k i n e t i c  and c om plex  

movements  ( K i m u r a ,  1 9 7 9 ) ,  n e i t h e r  h e m i s p h e r e  h a s  been  

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

p o s t u r e s  (Be R e n z i  e t  a l . ,  1 9 8 0 )  o r  r e p e t i t i v e

m ovem ents  ( K i m u r a ,  1 9 7 7 ,  1 9 7 9 ) .

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

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

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

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

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

a r r i v e d  t o  c o n s i d e r  o ne  more a l t e r n a t i v e .  H ecaen  

( 1 9 7 8 )  h a s  p r e s e n t e d  an i n t e r e s t i n g  i d e a  i n  h i s  

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

such  a s  d e f e c t i v e  s e n s o r y  g u i d a n c e  o f  f i n e  m o to r  

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

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

c o m b i n a t i o n  o f  such  a d i s o r d e r ,  w h ic h  he  r e f e r s  t o  as

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

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

I t  i s  hoped t h a t  H e c a e n ’ s s u g g e s t i o n  may s e r v e  t o

s t i m u l a t e  f u t u r e  i n v e s t i g a t i o n s  i n t o  t h e  com plex

d i s o r d e r  o f  a p r a x i a  w h i c h ,  i t  i s  c l e a r ,  h a s  y e t  t o  be  

f u l l y  e x p l a i n e d .
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G e s t u r a l  S y s te m s  Used i n  A p h a s i a  R e h a b i l i t a t i o n  

I n  t h e  l a s t  f i f t e e n  y e a r s  t h e r e  h as  been  g r e a t  

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

c o m m u n ic a te  u s i n g  g e s t u r a l  m e th o d s .  G l a s s ,  G a z z a n i g a ,  

and Prem a ck  ( 1 9 7 3 )  c o n d u c t e d  one  o f  t h e  e a r l i e s t  

s t u d i e s  t o  r e p o r t  t h e  s u c c e s s f u l  u s e  o f  an a r t i f i c i a l  

l a n g u a g e  t r a i n i n g  p r o g r a m  i n  g l o b a l  a p h a s i c s  w i t h  no 

" f u n c t i o n a l  e x p r e s s i v e  c a p a c i t i e s "  ( p .  9 6 ) .  The y  

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

l a n g u a g e  i m p a i r m e n t  t o  u se  Prem ac k  s y m b o ls  ( c u t  o u t  

p a p e r  s y m b o ls  o f  v a r y i n g  c o l o r ,  s i z e ,  and s h a p e )  as  t h e  

f u n c t i o n a l  e q u i v a l e n t  o f  w o r d s .  T h e s e  s y m b o ls  w e r e  

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

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

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

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

and a b s t r a c t  s y m b o l i c  th o u g h t ,  can  be  c a r r i e d  o u t  i n  

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

l a n g u a g e l e s s . . , "  ( G l a s s  e t  a l . ,  1 9 7 3 ,  p . 1 0 2 ) .  The  

V i s u a l  C o m m u n i c a t io n  s y s t e m  ( V I C )  d e v e l o p e d  by  G a r d n e r ,  

Z u r i f ,  B e r r y ,  and B a k e r  ( 1 9 7 6 ) ,  h as  a l s o  r e v e a l e d  t h a t  

some c o g n i t i v e  o p e r a t i o n s  a r e  p r e s e r v e d  e v e n  i n  c e r t a i n  

s e v e r e l y  i m p a i r e d  a p h a s i c s .  V I C  i s  a t e c h n i q u e  i n
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w h ic h  t h e  p a t i e n t  u s e e  an i n d e x  c a r d  s y s te m  o f  

a r b i t r a r y  s y m b o ls  t o  r e p r e s e n t  s y n t a c t i c  and l e x i c a l  

c o m p o n e n t s .  The p a t i e n t s  t h e n  m a n i p u l a t e  t h e  s y m b o ls  

t o  r e s p o n d  t o  commands;, a n s w e r  q u e s t i o n s ,  d e s c r i b e  

a c t i o n s ,  and may e v e n  p r o g r e s s  beyo n d  t h e  b a s i c  l e v e l  

t o  e x p r e s s  t h e i r  own w a n t s  and f e e l i n g s .

A g e s t u r a l  a l t e r n a t i v e  t o  V I C ,  V i s u a l  A c t i o n  

T h e r a p y  ( V A T ) ,  h a s  b e e n  d e v e l o p e d  by  H e l m - E s t a b r o o k s ,  

F i t z p a t r i c k ,  and B a r r e s s i  ( 1 9 8 2 ) .  VAT i s  a 

h i e r a r c h i c a l 1 y s t r u c t u r e d  t h r e e  l e v e l  p r o g r a m  t h a t  

r e l i e s  h e a v i l y  on v i s u a l  c u e s ,  and u l t i m a t e l y  t r a i n s  

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

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

o b j e c t s .  H e l m - E s t a b r o o k s  e t  a l . ,  a d m i n i s t e r e d  VAT t o  

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

i n d i c a t i n g  s i g n i f i c a n t  im p r o v e m e n t  by  t h e s e  p a t i e n t s  i n  

t h e i r  p e r f o r m a n c e  on P ICA s u b t e s t s  w h ic h  m e a s u re  

p a n to m im e  and a u d i t o r y  c o m p r e h e n s i o n .  T h e s e  r e s u l t s  

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

r e c o g n i z e  and p r o d u c e  d i s t i n c t  p a n to m im e s  i n  

a s s o c i a t i o n  w i t h  s p e c i f i c  o b j e c t s .

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

such  a s  c h i p s  o r  p i c t u r e  s y m b o ls  i n  a p h a s i a
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r e h a b i l i t a t i o n  h a s  r e s u l t e d  i n  r e p o r t s  o f  some l i m i t e d  

success; ,  a m a j o r  p r o b l e m  a s s o c i a t e d  w i t h  t h e i r  

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

t h e i r  u se  be yo n d  t h e  t r a i n i n g  s i t u a t i o n .  As an 

a l t e r n a t i v e  t o  t h e s e  a r t i f i c i a l  modes c l i n i c i a n s  h a ve  

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

c o m m u n ic a t e  u s i n g  g e s t u r a l  m e th o d s .  W i t h  t h e  c u r r e n t ,  

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

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

e f f i c a c y  w i t h  a p h a s i c  s u b j e c t s .  The  l a c k  o f  p u b l i s h e d  

s t u d i e s  i s  p r o b a b l y  due  t o  b o t h  t h e  many r e q u i r e m e n t s  

f o r  u n d e r t a k i n g  t r a i n i n g  p r o g r a m s  i n  g e n e r a l , such a s :  

( a )  m o t i v a t i o n  o f  p a t i e n t s ,  (b )  f a m i l y  s u p p o r t ,  and (c )  

t h e  need  t o  p l a n  f o r  a l a r g e  number o f  t r a i n i n g  

s e s s io n s ?  a s  w e l l  a s  t h e  p r o b l e m s  s p e c i f i c  t o  g e s t u r e  

s t u d i e s  w h ic h  i n c l u d e :  ( a )  s k e p t i c i s m  on t h e  p a r t  o f

p a t i e n t ' s  f a m i l i e s  r e g a r d i n g  t h e  u n i v e r s a l i t y  o f  

g e s t u r e s ,  and <b> l a c k  o f  k n o w le d g e  on t h e  p a r t  o f  

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

i d e a s .  T h o s e  s t u d i e s  t h a t  h a v e  b e en  c o n d u c t e d  

g e n e r a l l y  h a v e  been  e x p l o r a t o r y  i n  n a t u r e ,  and h a v e  n o t  

i n c l u d e d  s y s t e m a t i c  e x a m i n a t i o n s  o f  t h e  e f f i c a c y  o f  

d i f f e r e n t  t r a i n i n g  p r o c e d u r e s .  Most  i m p o r t a n t ,
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d e s c r i p t i o n s  o f  s u b j e c t ’ s l a n g u a g e  and m o to r  

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

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

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

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

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

c o r n m u n ic a t io n  i n  s e v e r e  a p h a s i c s  w i l l  be  d e s c r i b e d  

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

P a r t i c u l a r  e m p h a s i s  w i l l  be  p l a c e d  on t h o s e  program's  

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

A m e r - I n d  G e s t u r a l  Code and A m e r i c a n  S i g n  L a n g u a g e  (ASL)  

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

b o t h  ASL and A m e r - I n d  h a v e  b e e n  shown t o  be  good  

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

i n d i v i d u a l s  (M u s s e l  w h i t e  8< S t .  L o u i s ,  1 9 8 2 ) .  

N o n - l a n g u a g e  g e s t u r a l  s y s t e m s

F'antom im e.  A c c o r d i n g  t o  D i s i m o n i  ( 1 9 8 1 )

" p a n to m im e  may be  c o n c e p t u a l i z e d  as  t h e  p r o p o s i t i o n a l  

u se  o f  n o n v e r b a l  m o t o r  b e h a v i o r ,  i n c l u d i n g  t h e  body  and  

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

m e ss ag es"  (p .  3 4 0 ) .  S i l v e r m a n  ( 1 9 8 0 )  h a s  i d e n t i f i e d  

s e v e r a l  m a j o r  d i f f e r e n c e s  b e t w e e n  p a n t o m im e ,  and o t h e r  

g e s t u r a l  s y s t e m s ,  s u c h  as  ASL o r  A m e r - I n d :
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1.  I t  u s e s  the? m u s c u l a t u r e  o f  t h e  e n t i r e  b o d y ,  n o t  

o n l y  t h a t  ( o r  p r i m a r i l y  t h a t )  o f  t h e  u p p e r  

e x t r e m i t i e s ;

2 .  The g e s t u r e s  t e n d  t o  be  k i n e t i c :  r a t h e r  t h a n  

s t a t i c ;

3 .  More  g e s t u r e s  u s u a l l y  a r e  n e e d e d  t o  c o n v e y  a 

message  t h a n  w i t h  t h e  manual  s y s t e m s ;

4 .  The g e s t u r e s  a r e  an a n a l o g u e  o f  t h e  

m e s s a g e - t h a t  i s ,  t h e y  a r e  a d r a m a t i s a t i o n  o f  t h e  

message ( p . 7 2 ) .

M u s se l  w h i t e  and S t .  L o u i s  ( 1 9 8 2 )  h a v e  a l s o  n o t e d  

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

methods,,  t h a t  i s ,  b e c a u s e  p a n to m im e  i s  t r u l y  c o n c e p t  

b a s e d ,  e v e n t s  and o b j e c t s  can  be  r e p r e s e n t e d  i n  a 

v a r i e t y  o f  w ay s .  I n  c o n t r a s t  c o n v e y i n g  c o n c e p t s  u s i n g  

ASL o r  A m e r - I n d  i n v o l v e s  u s i n g  s p e c i f i c  g e s t u r e s  w h e re  

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

g e s t u r e  and . i t s  r e f e r e n t  v a r i e s  among t h e  g e s t u r e s .

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

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

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

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

c o m m u n i c a t i o n  o f  b a s i c  n e e d s .  The  number o f  g e s t u r e s
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i n c l u d e d  i n  such  s y s t e m s  t e n d s  t o  be  l i m i t e d ,  w h ic h  

a l s o  s e r v e s  t o  make t h e s e  s y s t e m s  e a s y  t o  a c q u i r e -  

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

one hand (M u ss e l  whi t e  S t .  L o u i s ,  1 9 8 2 ) .  The

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

use?.

A d a p t e d  f i n o e r s p e l 1 i n q . F i n g e r s p e l 1 i n g  i s  a 

g e s t u r a l  l a n g u a g e  c o d e  w h ic h  u s e s  26  d i s t i n c t  

h a n d s h a p e s  t o  r e p r e s e n t  t h e  2 6  l e t t e r s  o f  t h e  Roman 

a l p h a b e t .  When c o m p ared  t o  s p e e c h  and manual s i g n i n g ,  

f i n g e r s p e l 1 i n g  i s  r e l a t i v e l y  s l o w .  S i n c e  

f i n g e r s p e l 1 i n g  r e q u i r e s  good m o t o r i c  c o n t r o l  i n  o r d e r  

t o  p r o p e r l y  e x e c u t e  e a c h  p o s t u r e ,  and t h e  a b i l i t y  t o  

s p e l l ,  i t  i s  n o t  commonly  t h e  method  o f  c h o i c e  w i t h  

a p h a s i c  p a t i e n t s .

A m e r - I n d  B e s t u r a l  Code .  A m e r - I n d  i s  a g e s t u r a l  

s y s t e m  b a s e d  on u n i v e r s a l  A m e r i c a n  I n d i a n  Hand T a l k ,  

w h ic h  was us ed  by a v a r i e t y  o f  I n d i a n  t r i b e s  t o  

accommodate;  t h e i r  l a r g e  number o f  s p o ken  l a n g u a g e s  

( S k e l l y ,  1 9 7 9 ) .  T h e  c u r r e n t  c l i n i c a l l y  t e s t e d  s i g n a l  

r e p e r t o i r e  i n c l u d e s  2 5 0  c o n c e p t  l a b e l s .  E i g h t y  p e r c e n t  

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

h a n d ,  and most o f  t h e  r e m a i n d e r  c an  be  a d a p t e d  f o r
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o n e - h a n d e d  e x e c u t i o n  u s i n g  s u g g e s t i o n s  p r o v i d e d  by  

S k e l l y  <197 '? ) .  F o r  t h e  11 s i g n s  w h i c h  c a n n o t  be  

a d e q u a t e l y  a d a p t e d  S k e l l y  ( 1 9 7 9 )  s u g g e s t s  t h a t  o t h e r  

s i g n a l s  o r  a s t r i n g  o f  s i g n a l s  be u s e d .  A m e r - I n d  i s  

composed o f  s i g n s  w h i c h  a r e  c o n c r e t e  r e p r e s e n t a t i o n s  o f  

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

b e i n g  r e f e r r e d  t o .  A m e r - I n d  i s  not. c o n s i d e r e d  a 

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

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

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

r e p r e s e n t a t i o n a l  o n e .  I t  h a s  been  d e m o n s t r a t e d  t h a t  

i n t e r e s t e d  and m o t i v a t e d  v i e w e r s  can  i n t e r p r e t .  A m e r - I n d  

s i g n s  a t  an 887. l e v e l  o f  c o m p r e h e n s i o n  w i t h o u t ,  any  

p r i o r  i n s t r u c t i o n  ( S k e l l y ,  1 9 7 9 ) .

A m e r - I n d  was f i r s t  d e s c r i b e d  as  a g e s t u r a l  

c o m m u n i c a t i o n  s y s t e m  f o r  t h e  s p e e c h l e s s  by  S k e l l y  e t  

a l . ,  i n  1 974  and h a s  become w i d e l y  us ed  by c l i n i c i a n s  

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

t h i s  s y s te m  h a s  become so  a t t r a c t i v e  f o r  u s e  w i t h  

s e v e r e  a p h a s i c s  ( S k e l l y ,  1 9 7 9 )  i n c l u d e  A m e r - I n d ' ’ s low  

s y m b o l i c  l e v e l ,  e a s e  o f  a c q u i s i t i o n ,  f l e x i b i l i t y ,  s peed  

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

o f  c o n c r e t e  d e m o n s t r a b l e  r e f e r e n t s  w h ic h  e n a b l e
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i n t e r p r e t a t i o n  w i t h  m i n i m a l  t r a i n i n g .  A d d i t i o n a l l y ,  a 

r e c e n t  s t u d y  by D a n i l o f f  and V e r g a r a  <1 98 4 )  h a s  -found 

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

a r e  l e s s  m o t o r i c a l l y  d e m a n d in g  t h a n  t h o s e  -for ASL 

s i g n s .

P a g e t - G o r m a n  S y s t e m a t i c  S i o n .  P a g e t - G o r m a n  

S y s t e m a t i c  S i g n  was d e v e l o p e d  by S i r  R i c h a r d  P a g e t  

( 1 9 5 1 ,  c i t e d  i n  M u s s e l w h i t e  8< S t .  L o u i s ,  1 9 8 2 )  i n  

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

s i g n  s y s t e m .  T h i s  s y s t e m  d o e s  n o t  u s e  E n g l i s h  

m o r p h o l o g i c a l  s t r u c t u r e s  o r  ASL s i g n s .  P a g e t - G o r m a n  

S y s t e m a t i c  S i g n  i s  b a s e d  on p a n t o m i m i c  s i g n s  w h ic h  

i n c l u d e  c o m b i n a t i o n s  o f  21 s t a n d a r d  hand p o s i t i o n s  and  

3 9  b a s i c  s i g n s .  T h e  b a s i c  s i g n s  s e r v e  t o  g r o u p  s i g n s  

w i t h  a common c o n c e p t  such as  FOOD and ANIMAL, w h i l e  

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

w i t h i n  e a c h  g r o u p  ( M u s s e l w h i t e  & S t .  L o u i s ,  1 9 8 2 ) .

S i g n s  a r e  f o r m e d  by c o m b i n i n g  t h e  b a s i c  s i g n s  w i t h  t h e  

s t a n d a r d  hand c o n f i g u r a t i o n s .  I t  i s  b e l i e v e d  t h a t  t h i s  

s y s t e m  o f  s i g n  and mime a l l o w s  n o t  o n l y  f o r  t h e  

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

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

1 9 8 1 ) .
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M a k a t o n  V o c a b u l a r y . T he  M a k a t o n  V o c a b u l a r y  i s  a 

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

S i g n  L a n g u a g e  o-f t h e  D e a f  ( S t u a r t - S m i t h  Z< W i l k s ,  1 9 7 9 ) .  

The  s i g n s  o f  t h i s  s y s t e m  can be  p e r f o r m e d  w i t h  e i t h e r  

hand o f t e n  m a k in g  i t  p o s s i b l e  f o r  p h y s i c a l l y  

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

m e a n in g .  F i n e  m anual  d e x t e r i t y  i s  n e e d e d  t o  

d i f f e r e n t i a t e  b e t w e e n  many o f  t h e  s i g n s .

S i g n  L a n g u a g e s ;  A m e r i c a n  S i o n  L a n g u a g e

The h i s t o r y  o f  A m e r i c a n  S i g n  L a n g u a g e  i s  r e p o r t e d  

t o  h a v e  begun i n  F r a n c e  i n  1 7 5 0  when a p r i e s t ,  M i c h a e l  

L ’ E p e e ,  i n t e r e s t e d  i n  p r o v i d i n g  e d u c a t i o n  f o r  p o o r  d e a f  

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

( K l i m a  it B e l l u g i ,  1 9 7 9 ;  S t o k o e ,  1 9 6 0 ;  L a n e ,  1 9 7 6 ) .  

L ?E p e e :' s  m ethod  i n c l u d e d  c o m b i n i n g  t h e  s i g n s  used  by  

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

a d d i t i o n a l  a d a p t e d  o r  i n v e n t e d  s i g n s  ( K l i m a  S< B e l l u g i . ,  

1 9 7 9 ) .  The  s i g n  l a n g u a g e  d e v e l o p e d  by L ’ Epee  was them  

b r o u g h t  b a ck  t o  t h e  U n i t e d  S t a t e s  by  an A m e r i c a n ,

Thomas G a l l a u d e t ,  and he  a l o n g  w i t h  L a u r e n t  01 e r e  

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

S c h o o l  f o r  t h e  D e a f  i n  H a r t f o r d ,  C o n n e c t i c u t  ( K l i m a  & 

Bel  1 u g i , 1 9 7 9 ) .



A m e r ic a n  S i g n  L a n g u a g e  (ASL) i s  t h e  l a n g u a g e  most  

o-f t h e  dea-f i n  t h i s - c o u n t r y  u s e  t o  c o m m u n i c a t e .  T h i s  

l a n g u a g e ,  w h ic h  i s  n o t  b a se d  on E n g l i s h ,  h as  i t s  own 

p r o c e s s  o-f word  f o r m a t i o n ,  and i t s  own m eth o d s  o f  

e x p r e s s i n g  m e a n in g  by  i n c o r p o r a t i n g  b a s i c  u n i t s .  T h e s e  

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

p h r a s e s  t o  e x p r e s s  v a r i a t i o n s  i n  m e a n i n g .  A m e r i c a n  

S i g n  L a n g u a g e  i s  a s e l f  c o n t a i n e d ,  l a r g e l y  a r b i t r a r y  

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

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

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

l a n g u a g e  i n  t h e  tw o  c o u n t r i e s  i s  t h e  same.  T h i s  i s  

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

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

o f  E n g l i s h ,  m a i n l y  an o l d e r  f o r m  o f  F r e n c h  S i g n  

L a n g u a g e  (P e n g ,  1 9 7 S ) . S i n c e  ASL i s  a l a n g u a g e  and n o t  

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

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

c o r r e s p o n d e n c e  b e t w e e n  ASL s i g n s  and a n y  o t h e r  s p o ken  

1 a n g u a g e .

When d e a f  p e o p l e  c o m m u n ic a t e  among t h e m s e l v e s  t h e  

" s i g n i n g "  i s  o f t e n  i n t e r s p e r s e d  w i t h  e l e m e n t s  o f  

p a n t o m im e .  H o w e v e r ,  s i g n e r s  do make a d i s t i n c t i o n
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b e t w e e n  w h a t  i s  c l e a r l y  s i g n i n g  and w h a t  i s  c l e a r l y  

p a n t o m i m i n g .  T h e r e  a r e  c o n d i t i o n s  o-f “ w e l l  f o r m e d n e s s "  

i n  ASL, w h ic h  means t h a t  p a r t i c u l a r  h a n d s h a p e s  a r e  

r e q u i r e d  and d i - f - f e r e n t  r e n d i t i o n s  o f  ASL s i g n s  a r e  

r e c o g n i z a b l e  a c r o s s  a l l  s i g n e r s .  The  d i s t i n c t i o n  

b e t w e e n  p a n to m im e  and s i g n  i s  t h a t  p a n to m im e  d e p e n d s  on 

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

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

P a n t o m im e  a l l o w s  b o d y  movement a s  w e l l  a s  u s e  o f  a l l  

t h e  s p a c e  w i t h i n  r e a c h  o f  t h e  a rm s  ( K l i m a  & B e l l u g i ,  

1 9 7 9 ) .  S i g n s  a r e  r e s t r i c t e d  t o  t h e  h a n d s  a l o n e  and t o  

w e l l  s p e c i f i e d  h a n d s h a p e s ,  l o c a t i o n s ,  and movem ents  

w i t h i n  a l i m i t e d  s i g n i n g  s p a c e .

S i g n s  h a v e  t r a d i t i o n a l 1y  b e en  d e s c r i b e d  a s  

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

w h ic h  a s i g n ’ s m e a n in g  can be  u n d e r s t o o d  f r o m  i t s  f o r m  

a l o n e  ( K l i m a  & B e l l u g i ,  1 9 7 9 ) .  S t u d i e s  c o n d u c t e d  t o  

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

h e a r i n g  s u b j e c t s ,  w i t h  no p r i o r  k n o w le d g e  o f  s i g n  

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

m e a n in g  o f  s i g n s  ( K l i m a  & B e l l u g i ,  1 9 7 9 ) .  T h e  r e s u l t s  

o f  t h e s e  s t u d i e s  h a v e  i n d i c a t e d  t h a t  o n l y  a b o u t  10  

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

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

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

Based on s e v e r a l  a n a l y s e s  o f  ASL s i g n s  f o u r  

p a r a m e t e r s  h a v e  b e e n  i d e n t i f i e d  as  e s s e n t i a l  f o r  t h e  

c o n s t r u c t i o n  o f  an i n d i v i d u a l  ASL s i g n  ( L a n e ,  1 9 7 6 ;  

S t o k o e ,  C a s t e r l i n e ,  b. C r o n e b e r g ,  1 9 7 6 ;  B a k e r  b. F 'adden,  

1 9 7 8 ;  B e l l u g i  b. K l i m a ,  1 9 7 9 ;  B a t t i s o n ,  1 9 8 0 ) .  T h e s e  

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

1 ■ T a b u l a  ( t a b ) ,  t h e  l o c a t i o n  (LOG) on t h e  b o d y ,  

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

r e f e r r e d  t o  as  t h e  p l a c e  o f  a r t i c u l a t i o n  ( e x a m p l e :  

c h e e k  >.

2 .  D e s i o n a t o r  ( d e z ) ,  t h e  d i s t i n c t i v e  h a n d s h a o e ( s )  

(HS) o r  c o n f  i o u r a t i  o n ( s )  used  t o  make t h e  s i g n  

(e x a m p le s  f i s t )  .

S i o n a t i  on ( s i g ) ,  t h e  movement (MOV) o f  t h e  hand  

o r  h a n d s  when p r o d u c i n g  t h e  s i g n  (e x am p le s  

u p - a n d - d o w n ) .

4 .  O r i e n t a t i o n . t h e  d i r e c t i o n  i n  w h ic h  t h e  p a lm  o f  

t h e  h a n d ( s )  f a c e  ( e x a m p le s  p a lm  u p ) .  T h i s  p a r a m e t e r  

w i l l  be  r e f e r r e d  t o  i n  t h e  t e x t  as  F‘0 .
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W i l l i a m  S t o k o e  d e v e l o p e d  a c l a s s i f i c a t i o n  scheme  

f o r  ASL s i g n s  w h i c h  i s  p r e s e n t e d  i n  t h e  D i c t i o n a r y  o f  

A m e r i c a n  S i g n  L a n g u a g e  (DASL) ( S t o k o e ,  C a s t e r l i n e ,  

C r o n e b e r q , 1 9 7 6 ) .  A c c o r d i n g  t o  S t o k o e ^ s  a n a l y s i s  t h e r e  

a r e  19 c l a s s e s  o f  hand  c o n f i g u r a t i o n s ,  12 p l a c e s  o f  

a r t i c u l a t i o n , and 2 4  d i f f e r e n t  t y p e s  o f  movement w h ic h  

can o c c u r  s i n g l y ,  i n  s e q u e n c e ,  o r  s i m u l t a n e o u s l y  w i t h i n  

a s i n g l e  s i g n  ( K l i m a  S< B e l l u g i ,  1 9 7 9 ) .  Each o f  t h e  

f o u r  p a r a m e t e r s  can  i l l u s t r a t e  m i n i m a l  c o n t r a s t s .  F o r  

e x a m p l e ,  t h e  s i g n s  home, f 1o w e r . and p e a c h . a r e  a l l  

f o r m e d  w i t h  t h e  same h a n d s h a p e ,  h o w e v e r  eac h  o f  t h e s e  

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

movement  o r  o r i e n t a t i o n  o f  t h e  h a n d .

I n  a d d i t i o n  t o  t h e  h a n d s  ASL t a k e s  a d v a n t a g e  o f  t h e  

s p e c i a l  a b i l i t i e s  o f  t h e  human body and t h e  human e y e  

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

(E<aker S< P a d d e n ,  1 9 7 8 ) .  The f a c e  s e r v e s  an i m p o r t a n t  

r o l e  i n  s i g n  t r a n s m i s s i o n  due t o  i t s  a b i l i t y  t o  e x p r e s s  

s h a d e s  o f  m e a n i n g .

M u s se l  w h i t e  and  S t .  L o u i s  ( 1 9 8 2 )  l i s t  s e v e r a l  

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

s h o u l d  p o s s e s s  o r  b e  e x p e c t e d  t o  a c q u i r e ;

1 .  Bood m o t o r  c o n t r o l  o f  b o t h  h a n d s .
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2 .  Good r a n g e  o f  m o t i o n  w i t h  b o t h  a rm s .

3 .  Good c o n t r o l  o v e r  - f a c i a l  m u s c u l a t u r e .

4 .  Good v i s u a l  a c u i t y  and v i s u a l  d i s c r i m i n a t i o n .

5 .  S e n s o r i m o t o r  s t a g e  5  o r  6 i n t e l l i g e n c e .

( p .  1 0 0 - 1 0 1 )

C h a r a c t e r i s t i c s  o-f ASL s i g n s  f a l l  i n t o  t h r e e  

c a t e g o r i e s :  ( a )  p h o n o l o g i c a l  p a r a m e t e r s  i . e . ,  t h e

b a s i c  b u i l d i n g  b l o c k s  o f  s i g n s ;  (b )  m o t o r i c  f a c t o r s  

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

i n  m a k in g  a s i g n ;  ( c )  c o n c e p t u a l  f e a t u r e s  

i . e . ,  s e m a n t i c  i n f o r m a t i o n  c o n v e y e d  by  s i g n  r e f e r e n t s .  

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

a s s o c i a t e d  w i t h  e a c h  o f  t h e  t h r e e  c a t e g o r i e s  w i l l  be  

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

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

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

ASL s i g n s .  T h e  c l i n i c a l  f o c u s  w i l l  be  t h e  

c h a r a c t e r i s t i c s  most  f a c i l i t a t i v e  o f  s i g n  l e a r n i n g  by  

s e v e r e l y  l a n g u a g e  i m p a i r e d  i n d i v i d u a l s .

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

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

d e s c r i b e d  p a r a m e t e r s  o f  LOC, HS, MOV, and P 0 .  Each  

p a r a m e t e r  c an  assume a l i m i t e d  s e t  o f  v a l u e s
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a l t e r n a t e l y  r e f e r r e d  t o  a s  c h e r e m e s  ( S t o k o e ,  1 9 6 0 )  o r  

p r i m e s  ( K l i m a  8< B e l l u g i ,  1 9 7 9 ) .  A l t h o u g h  t h e s e  f o u r  

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

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

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

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

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

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

t o  the? p a r a m e t e r s ;  and w h e t h e r  o r  n o t  s i m i l a r  

h i e r a r c h i e s  can  be  e s t a b l i s h e d  w i t h i n  each  p a r a m e t e r  

( D o h e r ty ! ,  1 9 8 5 )  .

R e s e a r c h  c o n d u c t e d  by W i l b u r  and J o n e s  ( 1 9 7 4 )  on 

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

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

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

l o c a t i o n ,  m ovem ent ,  h a n d s h a p e .  T h i s  s e q u e n c e  h a s  a l s o  

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

among d e a f  c h i l d r e n  o f  d e a f  p a r e n t s  ( K a n t o r ,  1 9 8 0 ) .  

A d d i t i o n a l l y ,  t h e  c h i l d r e n  i n  K a n t o r ' s  s t u d y  e x h i b i t e d  

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

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

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

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

most d i f f i c u l t  t o  a c q u i r e  a s  f o l l o w s :  l o c a t i o n ,

m ovem ent ,  h a n d s h a p e  c o m b in e d  w i t h  o r i e n t a t i o n .  S u p p o r t  

f o r  t h i s  h i e r a r c h y  o f  a c q u i s i t i o n  f o r  ASL p a r a m e t e r s  

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

ASL s i g n s  by  d e a f  m e n t a l l y  r e t a r d e d  i n d i v i d u a l s  was  

e x a m in e d  ( D o h e r t y ,  19£!5) . T h e  s u b j e c t s  r e c e i v e d  t h e i r  

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

by i n t e r a c t i n g  w i t h  d e a f  s i g n e r s .  When c o m p ared  t o  

n o v i c e  s e v e r e l y  and p r o f o u n d l y  r e t a r d e d  l e a r n e r s ,  

e x p e r i e n c e d  m o d e r a t e l y  r e t a r d e d  l e a r n e r s  made f e w e r  

p h o n o l o g i c a l / c h e r e m i c  e r r o r s ,  h o w e v e r ,  t h e  p a t t e r n  o f  

e r r o r s  was t h e  same f o r  b o t h  g r o u p s .  P r o d u c t i o n  e r r o r s  

w e r e  g r e a t e s t  on HS c h e r e m e s ,  t h a n  on MOV c h e r e m e s ,  and  

l e a s t  on LOC c h e r e m e s .  I n  summary ,  i t  a p p e a r s  t h a t  f o r  

d e a f  and h e a r i n g  s u b j e c t s  i n  a d e a f  e n v i r o n m e n t ,  

p h o n o l o g i c a l  s i g n  p a r a m e t e r s  a r e  a c q u i r e d  i n  t h e  

f o l l o w i n g  o r d e r :  LOC, MOV, HS. F u r t h e r  s t u d i e s  a r e

n e e d e d  i n  o r d e r  t o  v e r i f y  t h i s  a s  t h e  s e q u e n c e  o f  

a c q u i s i t i o n  o f  s i g n  p a r a m e t e r s .

S u p p o r t  f o r  t h e  s e q u e n c e  a s  i n d i c a t i v e  o f  t h e  

h i e r a r c h y  o f  i m p o r t a n c e  f o r  e a c h  o f  t h e  s i g n  p a r a m e t e r s  

comes f r o m  a s t u d y  c o n d u c t e d  t o  d e t e r m i n e  t h e  e f f e c t s



110

o-f s i g n  s i  mpl i  f  i  c a t i  on ( B o r n s t e i n  J o r d a n ,  1 9 8 2  c i t e d  

i n  D o h e r t y ,  1 9 8 5 ) -

The s u b j e c t s  w e r e  dea-f c o l l e g e  s t u d e n t s  who w e r e  

r e q u i r e d  t o  i n d i c a t e  t h e  m e a n i n g s  o f  3 2 4  b a s i c  s i g n s  

whens (a )  l o c a t i o n  was e l i m i n a t e d  by  s h o w in g  h a n d s  

w i t h o u t ,  t h e  he ad  o r  b o d y ;  (b )  h a n d s h a p e  was h e l d  

c o n s t a n t  by  t h e  u s e  o f  f o r m l e s s  m i t t e n s  on t h e  h a n d s ;  

o r  ( c )  movement was e l i m i n a t e d  by  f i x i n g  t h e  h a n d s  i n  

t h e  p o s i t i o n  c o r r e s p o n d i n g  t o  t h e  c e n t e r  o f  m ovem ent .  

C o r r e c t  I d e n t i f i c a t i o n  o f  6 5 7. o f  t h e  s i g n s  was a c h i e v e d  

by t h e  m a j o r i t y  o f  t h e  s t u d e n t s  ( g r e a t e r  t h a n  50%) when 

l o c a t i o n  i n f o r m a t i o n  was e l i m i n a t e d ,  527. c o r r e c t  

i d e n t i f i c a t i o n  was a c h i e v e d  w i t h  movement e l i m i n a t e d ,  

and o n l y  42X o f  t h e  s i g n s  w e r e  c o r r e c t l y  i d e n t i f i e d  

when h a n d s h a p e  was e l i m i n a t e d .  I t  can  be  i n f e r r e d  t h a t  

i n  a d d i t i o n  t o  e l i m i n a t i n g  h a n d s h a p e  i n f o r m a t i o n  t h e  

m i t t e n e d  h a n d s  a l s o  r e s u l t e d  i n  r e m o v a l  o f  o r i e n t a t i o n  

c u e s ,  t h e r e f o r e ,  t h e  i d e n t i f i c a t i o n  r e s u l t s  o b t a i n e d  

f o r  h a n d s h a p e  p r o b a b l y  s i m u l t a n e o u s l y  i n d i c a t e  t h e  

r e l a t i v e  i m p o r t a n c e  o f  o r i e n t a t i o n  i n  t h e  h i e r a r c h y .  

H e n c e ,  t h e  most i m p o r t a n t  p a r a m e t e r s  f o r

i d e n t i f i c a t i o n , h a n d s h a p e  and o r i e n t a t i o n ,  a r e  t h e  most  

d i f f i c u l t  t o  a c q u i r e ,  f o l l o w e d  by m ovem ent ,  and t h e
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l e a s t  i m p o r t a n t ,  - for i  d e n t  i  f  i  c a t i  on , t h e r e f o r e  l e a s t  

d i f f i c u l t  t o  a c q u i r e ,  i s  l o c a t i o n .  Based on t h e s e  

r e s u l t s  i t  can  be  c o n c l u d e d  t h a t  " . . . t h e  r e l a t i v e  

i m p o r t a n c e  o f  t h e  f o u r  p a r a m e t e r s  t o  s i g n  

i d e n t i f i c a t i o n  p a r a l l e l s  e x a c t l y  t h e i r  h i e r a r c h i c a l  

o r d e r  o f  i n i t i a l  a c q u i s i t i o n "  ( D o h e r t y ,  1 9 8 5 ,  p .  4 ) .

I n  o r d e r  t o  a s c e r t a i n  w h e t h e r  t h e r e  i s  a 

h i e r a r c h i c a l  o r d e r i n g  i n  memory f o r  t h e  m a jo r  

f o r m a t i o n a l  p a r a m e t e r s  among d e a f  s i g n e r s ,  and i f  so  

w h a t  t h e  r e l a t i v e  i m p o r t a n c e  o f  t h e  p a r a m e t e r s  i s ,  

B e l l u g i  and K l i m a  ( 1 9 7 9 )  c o n d u c t e d  a s t u d y  i n  w h ic h  

e a c h  o f  t h e  p a r a m e t e r s  and p r i m e s  w i t h i n  p a r a m e t e r s  

w e r e  h e l d  c o n s t a n t , ,  The  i n v e s t i g a t o r s  c o n s t r u c t e d  a 

t o t a l  o f  18 l i s t s  w i t h  f i v e  s i g n s .  The  18 l i s t s  w e r e  

d i v i d e d  i n t o  t h r e e  g r o u p s  e a c h  g ro u p  c o n t a i n i n g  s i x  

l i s t s  e a c h .  The  s i g n s  i n  e ac h  g r o u p  o f  s i x  l i s t s  

s h a r e d  one p a r t i c u l a r  f o r m a t i o n a l  p a r a m e t e r  ( e i t h e r  HS,  

F'A ( p l a c e  o f  a r t i c u l a t i o n  = L O C ) ,  o r  MOV),  w h i l e  t h e  

o t h e r  tw o  p a r a m e t e r s  w e r e  v a r i e d .  I m m e d i a t e  s e r i a l  

r e c a l l  o f  t h e s e  l i s t s  was c o m p ared  t o  t h a t  o f  l i s t s  

d i s s i m i l a r  on a l l  t h r e e  p a r a m e t e r s .  R e s u l t s  i n d i c a t e d  

t h a t  o f  t h e  t h r e e  m a j o r  p a r a m e t e r s ,  o n l y  s i m i l a r i t y  i n  

LOC p r o d u c e d  a d e c r e m e n t  i n  r e c a l l .  S i m i l a r i t y  o f  MOV
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s i m i l a r i t y  o-f HS e n h a n c e d  r e c a l l .

K l i m a  and B e l  l u g i  ( 1 9 7 9 )  - f u r t h e r  e x a m in e d  p o s s i b l e  

r e a s o n s  -for t h e  d i f f e r e n c e  i n  r e c a l l .  A g r o u p  o f  

h e a r i n g  p e o p l e  u n f a m i l i a r  w i t h  ASL w e r e  a s k e d  t o  r a t e  

t h e  s i m i l a r —f o r m  l i s t s ;  f o r  d e g r e e  o f  s h a r e d  s i m i l a r i t y  

among s i g n s .  I t  was f o u n d  t h a t  s i m i l a r i t y  i n  MOV was  

l e s s  s a l i e n t  t h a n  s i m i l a r i t y  i n  HS o r  i n  LOC. K l i m a  

and B e l l u g i  ( 1 9 7 9 )  c o n c l u d e d  t h a t  t h e  s a l i e n c y  o f  HS 

and LOC may be  e x p l a i n e d  as  f o l l o w s s  ( a )  H a n d s h a p e  may 

be s t o r e d  a s  a p r o p e r t y  o f  t h e  e n t i r e  l i s t  and f u n c t i o n  

i n  r e c a l l  t o  p r o v i d e  a s t r a t e g y  f o r  c h o o s i n g  

a l t e r n a t i v e s ,  and ( b )  l o c a t i o n  may w e l l  be  t h e  key  

i n f o r m a t i o n  a s s o c i a t e d  w i t h  t h e  s e r ia x l  p o s i t i o n  o f  

re m em b ered  i t e m s .

The h i e r a r c h i c a l  o r d e r i n g  i n  memory among t h e  

m a j o r  p a r a m e t e r s  o f  ASL s i g n s  ( i . e . ,  HS, MOV, LOC) i s  

t h u s  t h e  r e v e r s e  o f  t h e  o r d e r  f o u n d  f o r  t h e i r  e a s e  o f  

a c q u i s i t i o n  and t h e i r  i m p o r t a n c e  t o  s i g n  c o m p r e h e n s i o n  

( i . e . ,  LOC, MOV, HS p l u s  O R ) .  D o h e r t y  ( 1 9 8 5 )  e x a m in e d  

t h e  p r o c e s s i n g  demands o f  s e r i a l  r e c a l l  v e r s u s  

a c q u i s i t i o n  and c o m p r e h e n s i o n ,  and p r o p o s e d  an  

i n t e r e s t i n g  e x p l a n a t i o n  f o r  why t h e  r e c i p r o c a l  n a t u r e



o f  t h e  tw o  h i e r a r c h i e s  i s  c o n s i s t e n t ,  r a t h e r  t h a n  

c o n t r a d i c t o r y . A c c o r d i n g  t o  D o h e r t y  u s e  o f  l o c a t i o n a l  

d i f f e r e n c e s  among s i g n s  w o u ld  a l l o w  m a x im a l  s p a t i a l  

d i s t i n c t i o n s  t o  be made b e t w e e n  s i g n s ,  w h ic h  t h e n  c o u l d  

s e r v e  a s  c o n v e n i e n t ,  memory p e g s  f o r  t h e m .  The  

d i s t i n c t i o n s  b e t w e e n  s i g n s  w o u ld  be  b a s e d  on e a s i l y  

o b s e r v e d  g r o s s - m o t o r  d i f f e r e n c e s  t h a t  w o u ld  r e d u c e  

e n c o d i n g  demands and t h e r e b y  i n c r e a s e  t i m e  a v a i l a b l e  

f o r  r e h e a r s a l , f a c i l i t a t i n g  s i g n  a c q u i s i t i o n  and  

c o m p r e h e n s i  o n . F o l l o w i n g  D o h e r t y ' s  l i n e  o f  r e a s o n i n g  

one  c o u l d  s p e c u l a t e  t h a t  when l o c a t i o n  i s  h e l d  

c o n s t a n t ,  due  t o  i t s  s a l i e n c y  f o r  s i g n  d i f f e r e n t i a t i o n ,  

t h e r e  i s  a r e d u c t i o n  i n  t h e  o b s e r v a b l e  d i f f e r e n c e s  

b e t w e e n  s i g n s  r e s u l t i n g  i n  an i n c r e a s e  i n  c o n f u s i o n  and  

a s u b s e q u e n t  r e d u c t i o n  i n  r e c a l 1 .  I n  e x p l a i n i n g  why 

t h e  HS f e a t u r e  i m p e d e s  a c q u i s i t i o n  and c o m p r e h e n s i o n  

D o h e r t y  ( 1 9 8 5 )  s t a t e s  t h a t  " c o n v e r s e l y ,  h a n d s h a p e  

d i f f e r e n c e s  a l l o w  o n l y  m i n i m a l  s p a t i a l  d i f f e r e n t i a t i o n s  

t h a t  w o u ld  f u n c t i o n  p o o r l y  a s  memory p e g s  and t h a t  

w o u ld  c o n c o m i t a n t l y  i n c r e a s e  e n c o d i n g  demands b e c a u s e  

o f  t h e  n e c e s s i t y  o f  more  c o m p le x  f i n e - m o t o r  

d i s c r i m i n a t i o n s  among i t e m s "  ( p p .  6 - 7 ) .  D o h e r t y  ( 1 9 8 5 )  

a d d s  t h a t  " h o l d i n g  h a n d s h a p e  c o n s t a n t  e n h a n c e s  r e c a l 1
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b e c a u s e  i t  g r e a t l y  r e d u c e s  t h e  e n c o d i n g  demands t h r o u g h  

r e d u n d a n c y ,  t h e r e b y  i n c r e a s i n g  t i m e  a v a i l a b l e  - for  

r e h e r s a l " ( p . 7 )  „

The  c o n s i s t e n t  h i e r a r c h i c a l  o r d e r  o-f p a r a m e t e r s  

t h a t ,  h as  been i d e n t i f i e d  f o r  d e a f  s i g n e r s  and f o u n d  t o  

a p p l y  t o  h e a r i n g  s i g n e r s  o f  d e a f  p a r e n t s ,  h a s  n o t  been  

v e r i f i e d  f o r  h e a r i n g  s i g n e r s  who a c q u i r e d  ASL a s  a 

se c o n d  l a n g u a g e .  C r i t t e n d e n  ( 1 9 7 4 )  a d m i n i s t e r e d  a 

r e c e p t i v e  s i g n  i d e n t i f i c a t i o n  t a s k  t o  t w o  g r o u p s  of.  

h e a r i n g  c o l l e g e  s t u d e n t s  a f t e r  t h e y  had c o m p l e t e d  an  

i n t r o d u c t o r y  s i g n  c o u r s e .  A n a l y s i s  o f  t h e  c o n f u s i o n  

e r r o r s  made by t h e  tw o  g r o u p s  o f  s u b j e c t s  r e v e a l e d  t h a t  

s i g n s  d i f f e r i n g  i n  a c t i o n / d i r e c t i o n  o f  movement w e re  

c o n f u s e d  most f r e q u e n t l y ,  f o l l o w e d  by  t h o s e  d i f f e r i n g  

i n  h a n d s h a p e ,  and t h e  l e a s t  f r e q u e n t l y  c o n f u s e d  s i g n s  

w e r e  t h o s e  d i f f e r i n g  i n  l o c a t i o n .  M o ve m en t ,  h a n d s h a p e  

and c o m b in e d  m o v e m e n t / h a n d s h a p e  c o n f u s i o n s  a c c o u n t e d  

f o r  6 0  t o  807. o f  a l l  e r r o r s  made by  s u b j e c t s  i n  t h e  tw o  

g r o u p s  a n a l y s e d .  H e n c e  i t  can  be  t e n t a t i v e l y  c o n c l u d e d  

t h a t  f o r  n o v i c e  n o n - b r a i n - d a m a g e d  i n d i v i d u a l s  d e c o d i n g  

ASL s i g n s ,  t h e  h i e r a r c h i c a l  o r d e r  o f  p a r a m e t e r s  i s  LOC,  

HS, and MOV. I n t e r e s t i n g l y ,  t h e  r e s u l t s  c o n t r a s t  w i t h  

t h o s e  o f  d e a f  s i g n e r s .  H e a r i n g  s i g n e r s  e x p e r i e n c e  more



d i f f i c u l t y  p e r c e i v i n g  and p r o d u c i n g  movement  

d i s t i n c t i o n s  co m p are d  t o  d e a f  s i g n e r s  whose d i f f i c u l t y  

i s  p r i m a r i l y  w i t h  h a n d s h a p e  d i s t i n c t i o n s -  W h e th e r  

e i t h e r  o f  t h e s e  h i e r a r c h i e s  w o u ld  a p p l y  t o  

b r a in ~ d a m a g e d  i n d i v i d u a l s  l e a r n i n g  ASL s i g n s  i s  an open  

a r e a  f o r  i n v e s t i g a t i o n .

A c q u i s i t i o n  o r d e r  w i t h i n  p a r a m e t e r s .  Of t h e  f o u r  

m a j o r  p a r a m e t e r s ,  t h e  a c q u i s i t i o n  o f  h a n d s h a p e  c h e r e m e s  

h a s  b e en  e x a m in e d  t h e  most f r e q u e n t l y  ( D o h e r t y ,  1 9 S 5 ) . 

B o y e s - B r a e m  ( 1 9 7 3 )  d e v e l o p e d  a f o u r  s t a g e  model f o r  

d e s c r i b i n g  t h e  p r o c e s s  o f  a c q u i r i n g  h a n d s h a p e s  i n  ASL.  

T h i s  model was b a s e d  on t h e  a n a l y s i s  o f  one o n e - h o u r  

v i d e o t a p e  o f  a d e a f  c h i l d  aged  tw o  y e a r s  and s e v e n  

m o n th s .  The s tages ;  i n  t h e  model a r e  t h o u g h t  t o  r e f l e c t  

t h e  c h i l d ^ s  g r a d u a l l y  e m e r g i n g  a b i l i t y  t o  c o n t r o l  

w e a k e r  f i n g e r s .  A c c o r d i n g  t o  B o y e s - B r a e m ,  a n a t o m i c a l  

and c o g n i t i v e  c o n s t r a i n t s  a t  f i r s t  c o n t r o l  t h e  

d e v e l o p m e n t  o f  b a b y  h a n d s h a p e s .  The e a r l i e s t  

h a n d s h a p e s  p r o d u c e d  by  i n f a n t s  i n c l u d e  t h o s e  a s s o c i a t e d  

w i t h  t h e  p r i m a r y  f u n c t i o n s  o f  t h e  human hands p o i n t i n g  

and g r a s p i n g .  M ore  c o m p l i c a t e d  and s p e c i a l i z e d  

a c t i v i t i e s  such  as  t y p i n g ,  us;ing c h o p s t i c k s ,  and s i g n  

l a n g u a g e ,  demand i n d e p e n d e n t  m a n i p u l a t i o n  o f  t h e  w e a k e r  

m i d d l e  and r i n g  f i n g e r s ,  w h ic h  come u n d e r  c o n s c i o u s
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c o n t r o l  l a t e  i n  d e v e l o p m e n t .  I n  s i g n  l a n g u a g e ,  t h e  

demand f o r  m a n i p u l a t i o n  o f  t h e  w e a k e r  f i n g e r s  means  

t h a t  i t  i s  p h y s i c a l l y  more d i f f i c u l t  t o  p r o d u c e  more  

a d v a n c e d  h a n d s h a p e  f e a t u r e s  such  a s  i n s e r t i o n  o f  t h e  

thumb b e tw e e n  t w o  f i n g e r s  and c r o s s i n g  a d j a c e n t  

f i n g e r s .  The HS c h e r e m e s  h y p o t h e s i s e d  t o  be  a c q u i r e d  

d u r i n g  each  o f  t h e  f o u r  s t a g e s  a r e  a s  f o l l o w s :  S t a g e  I

-  A, S ,  L ,  b a b y  0 ,  G, 5 ,  C; S t a g e  I I  -  B, F ,  0 ;  S t a g e  

I I I  -  I ,  Y,  D, P ,  3 ,  V,  H, W; S t a g e  I V  -  8 ,  7 ,  X,  R, T ,  

( M , N , E ) .  Two a d d i t i o n a l  p r e d i c t i o n s  r e g a r d i n g  

d e v e l o p m e n t a l  p r o g r e s s i o n  h a v e  a l s o  been  d e r i v e d  f r o m  

t h e  m o d e l :  f i r s t ,  t h a t  s i g n s  f o r m e d  w i t h  h a n d s h a p e s

f r o m  a s t a g e  b ey o n d  t h e  c h i l d ’ s a b i l i t y  w o u ld  be  

p r o d u c e d  by s u b s t i t u t i n g  t h o s e  h a n d s h a p e s  a l r e a d y  

m a s t e r e d ;  and s e c o n d ,  t h a t  h i g h e r  s t a g e  h a n d s h a p e s  

w o u ld  n o t  be  u s ed  t o  s u b s t i t u t e  f o r  h a n d s h a p e s  o f  an  

e a r l i e r  s t a g e  ( D o h e r t y ,  1 9 8 5 ) .

B o y e s - B r a e m  r e a l i s e d  t h a t  n o t  a l l  o f  t h e  c h i l d ’ s 

o u t p u t  c o u l d  be  a c c o u n t e d  f o r  by  t h i s  model a l o n e ,  

t h e r e f o r e ,  s h e  a l s o  p r o p o s e d  s e v e r a l  s e c o n d a r y  f a c t o r s  

t h a t  c o u l d  i n f l u e n c e  a c h i l d ’ s p e r f o r m a n c e .  One such  

f a c t o r  i s  t h e  c h i l d ’ s p r e f e r e n c e  f o r  m a k in g  c o n t a c t  

w i t h  t h e  t i p  o f  t h e  inde;< f i n g e r  o v e r  o t h e r  p a r t s  o f
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t h e  hand o r  o t h e r  f i n g e r t i p s .  A n o t h e r  s e c o n d a r y  f a c t o r  

i s  p a n t o m i m i n g .  O f t e n  h a n d s h a p e s  a r e  i n f l u e n c e d  by  an  

a c t i o n  a s s o c i a t e d  w i t h  t h e  r e f e r e n t .  When t h i s  h a p p e n s  

t h e  c o r r e c t  h a n d s h a p e  i s  c h a n g ed  t o  o n e  t h a t  more  

c l o s e l y  r e s e m b l e s  a m i m e t i c  r e p r e s e n t a t i o n  o f  t h e  

r e f e r e n t .  A t h i r d  p o s s i b l e  i n f l u e n c e  on p e r f o r m a n c e  i s  

t h e  n a t u r e  o f  t h e  s e n s o r y  f e e d b a c k .  A s i g n  made w i t h i n  

t h e  v i s u a l  f i e l d  o f f e r s  v i s u a l  f e e d b a c k  t h a t  may h e l p  

t o  g u i d e  p r o d u c t i o n .  A f o u r t h  f a c t o r  t h a t  may 

i n f l u e n c e  h a n d s h a p e  i s  t h e  c o m p l e x i t y  o f  t h e  movement  

r e q u i r e d  t o  make a p a r t i c u l a r  s i g n .  T h e r e  i s  no 

s y s t e m a t i c  e m p i r i c a l  d a t a  r e g a r d i n g  t h e  a c q u i s i t i o n  o f  

t h e  movement, p a r a m e t e r .  Movement c o m p l e x i t y  h a s  been  

d e f i n e d  by  some a s  t h e  number o f  movements  i n v o l v e d  i n  

p r o d u c i n g  t h e  s i g n  ( C o e l h o ,  19825 G r i n n e l l ,  D e t a m o r e ,  ?■< 

L i p p k e ,  1 9 7 6 ) ,  w i t h  a s i n g l e  movement s i g n  c o n s i d e r e d  

l e s s  co m p lex  t h a n  a d o u b l e  movement s i g n .  H o w e v e r ,  

t h i s  d e f i n i t i o n  h a s  b e e n  s u r r o u n d e d  by  c o n t r o v e r s y  

b e c a u s e  t h e r e  i s  no e m p i r i c a l  d a t a  t o  s u p p o r t  i t .  A 

d e t a i l e d  d i s c u s s i o n  o f  movement c o m p l e x i t y  can  be  f o u n d  

i n  a l a t e r  s e c t i o n  o f  t h i s  r e v i e w .
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The  - f o u r t h  and f i n a l  s e c o n d a r y  i n f l u e n c e  p r o p o s e d  

by  B o y e s - B r a e m  i s  a s s i m i  1 a t i o n , w h ic h  i n c l u d e s  b o t h  

a n t i c i p a t i o n  and p e r s e v e r a t i o n . H a n d s h ap e s  f r o m  

a d j a c e n t  s i g n s  a r e  e i t h e r  a n t i c i p a t e d  o r  p e r s e v e r a t e d ,  

w h i c h  r e s u l t s  i n  " s l i p s  o f  t h e  h a n d s " .  T h e s e  t y p e s  o f  

e r r o r s  h a v e  been  e x t e n s i v e l y  i n v e s t i g a t e d  by  K l i m a  and  

B e l l u . g i  ( 1 9 7 9 ) .  Most, o f  E < o y e s -B ra e m 's  p r e d i c t i o n s  w e re  

s u p p o r t e d  by  h e r  d a t a  and a d d i t i o n a l  s u p p o r t  h a s  been  

p r o v i d e d  by l a t e r  s t u d i e s  (Me I n t i  r e ,  1 97 7 ;  Ho lm es  

H o lm e s ,  1 9 8 0 ) .

M c l n t i r e  ( 1 9 7 7 )  e x a m in e d  t h e  c o r p u s  o f  ASL s i g n s  

p r o d u c e d  by a d e a f  c h i l d  (F F )  a c q u i r i n g  t h e  l a n g u a g e  

f r o m  d e a f  p a r e n t s .  T h e  c h i l d  was v i d e o t a p e d  a t  1 3 ,  15 ,

1 8 ,  and 21 m o n th s .  The  s t u d y  f o c u s e d  on t h e  c h i l d ' s  

a c q u i s i t i o n  o f  ASL h a n d s h a p e s  u s i n g  B o y e s - B r a e m " s  

( 1 9 7 3 )  model t o  e v a l u a t e  t h e  s t a g e  by  s t a g e  

p r o g r e s s i o n .  T h e  d a t a  c o n f i r m e d  B o y e s - B r a e m ' s  m o d e l .  

M c l n t i r e  ( 1 9 7 7 )  f o u n d  t h a t  v i r t u a l l y  a l l  o f  F F ' s  o u t p u t  

i n  t h e  c o r p u s  was f r o m  S t a g e  I .  A l s o ,  h a n d s h a p e s  f r o m  

an e a r l i e r  s t a g e  w e r e  r e g u l a r l y  s u b s t i t u t e d  f o r  

h a n d s h a p e s  a s s o c i a t e d  w i t h  a l a t e r  s t a g e .  S t a g e  I  

h a n d s h a p e s  w e r e  t h e  p r i m a r y  o n e s  used  f o r  s u b s t i t u t i o n s  

( o n l y  4 o u t  o f  1 86  s u b s t i t u t i o n s  w e r e  n o t  made u s i n g
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S t a g e  1 h a n d s h a p e  c h e r e m e s ) .  A l t h o u g h  B o y e s - B r a e m ’ s 

model was a b l e  t o  a c c o u n t  - for most o f  F F ’ s 

s u b s i t u t i o n s ,  c e r t a i n  s u b s t i t u t i o n  p a t t e r n s  w e r e  n o t  

c o n s i s t e n t  w i t h  t h e  d i s t i n c t i v e  f e a t u r e s  p r o p o s e d  by  

B o y e s - B r a e m  ( 1 9 7 3 ) .

A n o t h e r  s t u d y  w i t h  r e s u l t s  t h a t  s u p p o r t  t h e  e a r l y  

e m e r g e n c e  o f  S t a g e  I  h a n d s h a p e  c h e r e m e s  was c o n d u c t e d  

by t h e  h e a r i n g  p a r e n t s  o f  a h e a r i n g  m a le  c h i l d  ( D a v e y )  

a s  h e  l e a r n e d  b o t h  ASL s i g n s  and s p o k e n  E n g l i s h  (H o lm e s  

S< H o lm e s ,  1 9 8 0 ) .  D a v e y ’ s c o m m u n i c a t i v e  b e h a v i o r  was  

r e c o r d e d  f r o m  a g e  2 6  w eek s  t h r o u g h  17 m onths  w h i l e  b o t h  

p a r e n t s  c o m m u n ic a te d  w i t h  h im  i n  s i g n s  and s p o ken  

w o r d s .  Of t h e  8 h a n d s h a p e s  D a v e y  was a b l e  t o  p r o d u c e ,  

f i v e  o r  637. w e r e  f r o m  S t a g e  I ,  t w o  o r  257. w e r e  f r o m  

S t a g e  I I ,  and o n e  was u n c i a s s i f i a b l e  a c c o r d i n g  t o  

B o y e s - B r a e m ’ s model ( i . e .  K ) .

A l t h o u g h  t h e  s t a g e  model i s  s t r o n g l y  s u p p o r t e d  by  

t h e  d a t a  f r o m  t h e s e  t w o  s t u d i e s ,  t h e  model i t s e l f  h a s  

not. been  s y s t e m a t i c a l  1 y i n v e s t i g a t e d .  B o th  s t u d i e s  

p r e s e n t e d  p o o l e d  d a t a  f r o m  v a r i o u s  a g e s  r a t h e r  t h a n  a g e  

s p e c i f i c  d a t a .  H e n c e ,  t h e  model a w a i t s  s u b s t a n t i a t i o n  

f r o m  a l o n g i t u d i n a l  i n v e s t i g a t i o n .
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B o y e s - B r a e m ’ s model h as  a l s o  o b t a i n e d  s u p p o r t  f r o m  

a s t u d y  o f  t h e  d e v e l o p m e n t a l  a c q u i s i t i o n  o f  ASL 

c l a s s i f i e r s  ( K a n t o r ,  1 9 8 0 ) .  C l a s s i f i e r s  a r e  a l a t e  

d e v e l o p i n g  s y n t a c t i c  com pone nt  o f  ASL and r e f l e c t  

c e r t a i n  s e m a n t i c  p r o p e r t i e s  o f  t h e i r  noun r e f e r e n t s .  

T h e i r  u s e  i s  l i n g u i s t i c a l l y  c o m p le : : ,  r e q u i r i n g  

s y n t a c t i c ,  s e m a n t i c ,  and p h o n o l o g i c a l  i n f o r m a t i o n  f o r  

c o r r e c t  c h o i c e  and f u n c t i o n  on t h e  p a r t  o f  t h e  u s e r .  

K a n t o r ’ s c r o s s - s e c t i o n a l  s t u d y  e m p lo y e d  n i n e  

c o n g e n i t a l l y ,  p r o f o u n d l y  d e a f  c h i l d r e n  aged t h r e e  t o  

e l e v e n  y e a r s .  The d a t a  r e v e a l e d  t h a t  t h e  e a r l i e s t  

h a n d s h a p e  s u b s t i t u t i o n s  used  when f o r m i n g  c l a s s i f i e r s ,  

show t h e  same r e l a t i o n s  a s  t h o s e  f o u n d  i n  t h e  s t a g e s  o f  

h a n d s h a p e  a c q u i s i t i o n .

B o y e s - B r a e m ’ s s t a g e  model i s  b a s e d  on t h e  

a s s u m p t i o n  t h a t  a s  m o to r  c o n t r o l  i n c r e a s e s  more  c o m p le x  

h a n d s h a p e s  can be p r o d u c e d .  H o w e v e r ,  a n o t h e r  s y s t e m  

f o r  a n a l y z i n g  h a n d s h a p e  m o t o r i c  d i f f i c u l t y  h a s  be en  

d e v e l o p e d  by D a n i l o f f  and V e r g a r a  ( 1 9 8 4 ) .  T h e s e  

i n v e s t i g a t o r s  h a v e  a s s i g n e d  a d e v e l o p m e n t a l  a g e  t o  4 3  

h a n d s h a p e  c h e r e m e s  b a s e d  on a f o r m u l a  u s i n g  

d e v e l o p m e n t a l  p r e h e n s i o n  p a t t e r n s .  " P r e h e n s i o n  

i n v o l v e s  a g r a d u a l  r e f i n e m e n t  o f  m o t o r  s k i l l  b a s e d  on
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b o t h  s t a b i l i t y  o f  p o s t u r a l  m u s c l e s  and m o b i l i t y  o f  

d i s c r e t e  body  p a r t s "  ( D e n n i s ,  R e i c h l e ,  W i l l i a m s ,  

V o g e l s b e r g ,  1 9 8 2 ,  p .  2 1 ) .  A c o m p a r i s o n  o f  t h e  tw o  

s y s t e m s  h as  r e v e a l e d  t h a t  t h e  d e v e l o p m e n t a l  a g e s  

a s s i g n e d  by D a n i l o f f  and V e r g a r a  ( 1 9 8 4 )  do n o t  f o l l o w  

t h e  s t a g e - w i s e  p r o g r e s s i o n  p r e d i c t e d  by  B o y e s - B r a e m 11 s 

m o d e l .  I t  i s  c l e a r  t h a t  f u t u r e  s t u d i e s  a r e  n e e d e d  t o  

d e t e r m i n e  w h i c h ,  i f  e i t h e r ,  o f  t h e  tw o  s y s t e m s  i s  a 

v a l i d  r e f l e c t i o n  o f  h a n d s h a p e  m o t o r i c  c o m p l e x i t y .

O n ly  a l i m i t e d  amount o f  i n f o r m a t i o n  i s  a v a i l a b l e  

on t h e  o r d e r  o f  a c q u i s i t i o n ,  o r  d i f f i c u l t y ,  o f  movement  

and l o c a t i o n  c h e r e m e s .  A c q u i s i t i o n  o f  t h e  v a r i o u s  p a lm  

o r i e n t a t i o n s  h as  y e t  t o  be  e x p l o r e d .  A p r o p o s e d  

s e q u e n c e  f o r  a c q u i s i t i o n  o f  movement p a t t e r n s  and p a lm  

o r i e n t a t i o n s ,  b a s e d  on i n f a n t  d e v e l o p m e n t a l  m i l e s t o n e s ,  

i s  p r e s e n t e d  by t h e  p r e s e n t  a u t h o r  i n  T a b l e s  7 and 9 .  

One s t u d y  t h a t  e x a m i n e d  movement i n  t h e  c o n t e x t  o f  s i g n  

a c q u i s i t i o n  was c o n d u c t e d  by  H o lm e s  and Ho lm es  ( 1 9 8 0 ) .  

T h e s e  i n v e s t i g a t o r s  n o t e d  t h a t  b e t w e e n  6 and 17 months  

t h e  movement o r  s i q  f e a t u r e s  p r o m i n e n t  i n  t h e i r  son  

D a v e y ’ s s i g n i n g  i n c l u d e d  c o n t a c t i n g  o r  t o u c h ,  

r e p e t i t i o n  o f  m o v em e n t ,  s i d e  t o  s i d e  a c t i o n ,  and  

movement t o w a r d  t h e  s i g n e r .  The  s e q u e n c e  o f  e m e r g e n c e



o-f l o c a t i o n  c h e r e m e s  i s  a l s o  a v a i l a b l e  -from t h i s  s t u d y .  

D a v e y ’ s most  f r e q u e n t  t a b s  i n c l u d e d  n e u t r a l  s i g n i n g  

s p a c e ,  e l b o w / f o r e a r m ,  and h e a d .  T h e  f r e q u e n t  

o c c u r r e n c e  o f  t h e  h e a d  t a b  i s  u n u s u a l  s i n c e  t h e  number  

o f  s i g n s  i n  ASL w i t h  he ad  t a b s  h a s  b e e n  d e t e r m i n e d  by  

Shane  and W i l b u r  ( 1 9 8 0 )  t o  be  r e l a t i v e l y  s m a l l  ( 2 9 % ) .  

Shane? and W i l b u r ’ s ( 1 9 8 0 )  d e t e r m i n a t i o n  was b a s e d  on a 

t a s k  a n a l y s i s  o f  a c o r e  v o c a b u l a r y  o f  s i g n s .  D o h e r t y  

( 1 9 8 5 )  h a s  p o s t u l a t e d  t h a t  D a v e y ’ s p r e f e r e n c e  f o r  t h e  

he ad  t a b  may h a v e  d e r i v e d  f r o m  i m i t a t i o n  g i v e n  t h e  

p r e v a l e n c e  o f  t h i s  f e a t u r e  i n  t h e  s i g n  m o d e ls  p r e s e n t e d  

by h i s  p a r e n t s .  S i n c e  t h e s e  r e s u l t s  a r e  b a s e d  on a 

s i n g l e  h e a r i n g  c h i l d  a d d i t i o n a l  r e s e a r c h  i s  n e e d e d  t o  

d e t e r m i n e  w h e t h e r  t h e s e  r e s u l t s  can  b e  g e n e r a l i z e d  t o  

o t h e r  h e a r i n g  c h i l d r e n  and a d u l t s  a c q u i r i n g  ASL s i g n s .

M o t o r i c  r e q u i r e m e n t s . I n  a d d i t i o n  t o  t h e  f o u r  

p a r a m e t e r s  d e s c r i b e d  a b o v e  s i g n s  a r e  d i f f e r e n t i a t e d  

a l o n g  m o t o r i c  d i m e n s i o n s  such  a s  c o n t a c t ,  s o m e t im e s  

r e f e r r e d  t o  a s  " p r o d u c t i o n  mode" ( K o h l ,  1 9 8 1 ) ,  and  

m o t o r i c  c o m p l e x i t y .  A l t h o u g h  t h e  s u g g e s t i o n  t h a t  

m o t o r i c  r e q u i r e m e n t s  be  c o n s i d e r e d  when s e l e c t i n g  s i g n s  

f o r  t r a i n i n g  was made a d e c a d e  ago  ( S t r e m e l - C a m p b e l 1 ,  

C a n t r e l l ,  8< H a l l e ,  1 9 7 7 )  v e r y  f e w  s t u d i e s  t o  d a t e  h a v e



e x a m in e d  t h e  i s s u e .  The  s t u d i e s  t h a t  h a v e  i n v e s t i g a t e d  

t h e s e  s i g n  - f e a t u r e s  - for t h e i r  i n f l u e n c e  on s i g n  

a c q u i s i t i o n  w i l l  b e  r e v i e w e d  h e r e .

S i g n s  l a b e l e d  a s  c o n t a c t  s i g n s  a r e  p r o d u c e d  w i t h  

t a c t u a l  c o n t a c t  o c c u r r i n g  b e tw e e n  t h e  h a n d s ,  o r  b e tw e e n  

t h e  hand and b o d y ,  a t  some p o i n t  i n  t h e  s i g n ’ s 

e x e c u t i o n ,  w h e r e a s  n o n c o n t a c t  s i g n s  a r e  made w i t h o u t  

a n y  su ch  t a c t u a l  c o n t a c t  ( K o h l ,  1 9 8 1 ;  L l o y d  D o h e r t y ,  

1 9 8 3 ;  D o h e r t y ,  1 9 8 5 ) .  I n  S t o k o e ’ s ( 1 9 7 6 )  n o t a t i o n a !  

s y s t e m  c o n t a c t  h a s  t r a d i t i o n a l 1 y b e en  d e s c r i b e d  by  t h e  

m o t i o n  p a r a m e t e r  s i  q . H o w e v e r ,  t h e  tw o  s i o  a c t i o n s  

a v a i l a b l e  w i t h i n  S t o k o e ’ s s y s te m  ( c o n t a c t u a l  a c t i o n ,  

and l i n k / g r a s p )  a r e  n o t  d e t a i l e d  enough  t o  f u l l y  

d e s c r i b e  t h e  t y p e  o f  a c t i o n  t h a t  i s  made when a s i g n  

i n c l u d e s / c o n t a c t  i n  i t s  p r o d u c t i o n .  I n  r e c e n t  y e a r s  

new n o t a t i o n a l  s y s t e m s  h a v e  been  d e v i s e d  t h a t  a l l o w  

b e t t e r  d e s c r i p t i o n s  o f  t h e  t y p e  and l o c a t i o n  o f  t o u c h  

movem ents  ( F r i e d m a n ,  1 9 7 6 ,  c i t e d  i n  D o h e r t y ,  1 9 8 5 ;  

M a n d e l , 1 9 8 1 ,  c i t e d  i n  D o h e r t y ,  1 9 8 5 ) .

F o u t s  ( 1 9 7 2 )  was t h e  f i r s t  i n v e s t i g a t o r  t o  s u g g e s t  

t h a t  t o u c h  may i n f l u e n c e  ASL s i g n  a c q u i s i t i o n .  I n  h i s  

t r a i n i n g  ( E x p e r i m e n t  1) o f  t h e  c h i m p a n z e e  Washoe i t  was  

r e p o r t e d  t h a t  t h e  p e r f o r m a n c e  o f  n o n t o u c h  s i g n s  was t h e
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p o o r e s t  r e l a t i v e  t o  t h e  o t h e r  s i g n s  b e i n g  t a u g h t  u n d e r  

t h e  same c o n d i t i o n s .  H o w e v e r ,  a s i m i l a r  e x p e r i m e n t  

( E x p e r i m e n t  2 )  p e r f o r m e d  one  y e a r  l a t e r  r e v e a l e d  t h a t  

t o u c h  and n o n t o u c h  s i g n s  w e r e  a c q u i r e d  w i t h  e q u a l  e a s e .  

H o lm e s  and H o lm e s  a l s o  r e p o r t e d  a p r e v a l e n c e  o f  t o u c h  

s i g n s  i n  D a v e y ’ s s i g n  v o c a b u l a r y  w h i c h  may s u g g e s t  a 

p r e f e r e n c e  f o r  c o n t a c t  i n  e a r l y  s i g n  a c q u i s i t i o n .  D a t a  

f r o m  s e v e r e l y  h a n d i c a p p e d  c h i l d r e n  and a d u l t s  r e g a r d i n g  

i n i t i a l  s i g n  a c q u i s i t i o n  a l s o  r e p o r t  t h a t  t o u c h  

f a c i l i t a t e s  s i g n  a c q u i s i t i o n .  Kohl  ( 1 9 8 1 )  t r a i n e d  

e i g h t  s e v e r e l y  h a n d i c a p p e d  s t u d e n t s  on e i g h t  ASL s i g n s  

t h a t  v a r i e d  a c c o r d i n g  t o  s e v e r a l  s i g n  f e a t u r e s  

i n c l u d i n g  t o u c h ,  and fo u n d  t h a t  t o u c h  s i g n s  w e r e  

a c q u i r e d  f a s t e r  t h a n  n o n t o u c h  s i g n s .  The  

g e n e r a l i z a b i 1 i t y  o f  K o h l ' s  ( 1 9 8 1 )  r e s u l t s  a r e  l i m i t e d  

due  t o  t h e  s m a l l  number  o f  s t i m u l u s  i t e m s  i n c l u d e d ,  t h e  

u s e  o f  d i f f e r e n t  s i g n s  t o  e v a l u a t e  t h e  

c o n t a c t / n o n c o n t a c t  d i f f e r e n c e ,  and t h e  u s e  o f  o n l y  

t w o - h a n d e d  s i g n s .  A l s o  t h e  s i g n s  us ed  i n  t r a i n i n g  w e re  

n o t  e v a l u a t e d  f o r  t h e i r  p r o d u c t i o n  d i f f i c u l t y .  

T h e r e f o r e ,  c o n t a c t  may n o t  h a v e  b e e n  t h e  o n l y  f a c t o r  

t h a t  i n f l u e n c e d  h e r  s u b j e c t s ’ a c q u i s i t i o n  o f  s i g n s .



I n  an i n i t i a l  a t t e m p t  t o  e x a m i n e  some o-f t h e  

q u e s t i o n s  r a i s e d  by  K o h l ’ s ( 1 9 8 1 )  s t u d y  L l o y d  and  

D o h e r t y  ( 1 9 8 3 )  c o n d u c t e d  an i n v e s t i g a t i o n  o-f s i g n  

a c q u i s i t i o n  u s i n g  a  s t i m u l u s  p o o l  o-f 4 0  s i g n s .  T h e  

i n f l u e n c e  o f  c o n t a c t  on t h e  a c q u i s i t i o n  o f  e a c h  s i g n  

was e x a m in e d  by t e a c h i n g  h a l f  o f  t h e  s i g n s  w i t h  c o n t a c t  

and h a l f  w i t h o u t  c o n t a c t  t o  t w o  g r o u p s  o f  f e m a l e  

c o l l e g e  s t u d e n t s ;  The  r e s u l t s  i n d i c a t e d  t h a t  f o r  one  

s u b j e c t ,  g r o u p  c o n t a c t  s i g n s  w e r e  a c q u i r e d  more  r e a d i l y  

t h a n  n o n c o n t a c t  s i g n s .  D u r i n g  r e c a l l  ( s a m e - d a y  and  

o n e - w e e k )  more  c o n t a c t  t h a n  n o n c o n t a c t  s i g n s  w e re  

p r o d u c e d  c o r r e c t l y  by  b o t h  g r o u p s  o f  s u b j e c t s .  A l s o  

t h e  d e c r e m e n t  i n  r e c a l l  f r o m  s a m e - d a y  t o  o n e - w e e k  

p o s t t r a i n i n g  was s m a l l e r  f o r  c o n t a c t  t h a n  f o r  

n o n c o n t a c t  s i g n s .  I n  a l a t e r  s t u d y  D o h e r t y  and L l o y d  

( 1 9 8 3 )  t r a i n e d  16 m e n t a l l y  r e t a r d e d  a d u l t s  t o  p r o d u c e  

16 ASL s i g n s .  T h e  s i g n s  v a r i e d  i n  t h e  number o f  h a n d s  

r e q u i r e d  f o r  t h e i r  p r o d u c t i o n  ( e i t h e r  one  o r  tw o  

h a n d s ) ,  and i n  t h e i r  d e g r e e  o f  i c o n i c i t y  ( m o d e r a t e  and  

h i g h  t r a n s l u c e n c y  s i g n s  w e r e  used? S ee  l a t e r  s e c t i o n  

f o r  d i s c u s s i o n  o f  t r a n s l u c e n c y ) . C o n t a c t  was f o u n d  t o  

f a c i l i t a t e  s i g n  l e a r n i n g  i n  a l l  b u t  t h e  m o d e r a t e l y  

t r a n s l u c e n t  t w o - h a n d e d  s i g n  c o n d i t i o n .  F o r  t h e s e
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t w o - h a n d e d  s i g n s  c o n t a c t  and n o n c o n t a c t  s i g n s  w e r e  

l e a r n e d  w i t h  e q u i v a l e n t  e a s e .  E x a m i n a t i o n  o f  t h e  d a t a  

l e d  t h e  a u t h o r s  t o  p r o p o s e  t h a t  some o f  t h e  tw o  handed  

s i g n s  o f  m o d e r a t e  t r a n s l u c e n c y  used  i n  t h e  s t u d y  may 

h a v e  be en  e a s i e r  t o  l e a r n  w i t h o u t  c o n t a c t  b e c a u s e  o f  

t h e  t y p e  o f  c o n t a c t  r e q u i r e d  f o r  t h e i r  p r o d u c t i o n .  I t  

was n o t e d  t h a t  s i g n s  w h ic h  r e q u i r e d  c o n t a c t  midway  

t h r o u g h  t h e i r  e x e c u t i o n  e . g . ,  EGG, FORK, w e r e  more  

l i k e l y  t o  be  i n c o r r e c t l y  p r o d u c e d  b e c a u s e  o f  f a i l u r e  t o  

f o l l o w  t h e  c o n t i n u o u s  m o t i o n  t h r o u g h  t o  i t s  c o m p l e t i o n .  

R a t h e r ,  t h e  s u b j e c t s  t e n d e d  t o  end p r o d u c t i o n  o f  t h e s e  

s i g n s  a t  t h e  midway p o i n t  o f  c o n t a c t .  T h e r e f o r e ,  f o r  

t h e s e  s i g n s ,  t h e  n o n c o n t a c t  mode f a c i l i t a t e d  

a c q u i  s i  t i  o n .

I n  t h e  s t u d i e s  d i s c u s s e d  a b o v e  c o n t a c t  was  

c o n s i s t e n t l y  f o u n d  t o  f a c i l i t a t e  s i g n  a c q u i s i t i o n .  

C o n t a c t  i s  a l s o  a p p a r e n t l y  a f e a t u r e  t h a t  i s  p r e f e r r e d  

by s u b j e c t s  d u r i n g  t h e  e a r l y  s t a g e s  o f  s i g n  l e a r n i n g .

I n  L l o y d  and D o h e r t y ' s  ( 1 9 8 3 )  s t u d y  c o l l e g e  s t u d e n t s  

w e r e  f o u n d  t o  add c o n t a c t  t.o s i g n s  i n i t i a l l y  t a u g h t  

w i t h o u t  c o n t a c t  more  o f t e n  t h a n  t h e y  d e l e t e d  i t  f r o m  

s i g n s  i n i t i a l l y  t a u g h t  w i t h  c o n t a c t .  T h i s  f i n d i n g  i s  

q u i t e  d i f f e r e n t  f r o m  w h a t  i s  s ee n  among e x p e r i e n c e d
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s i g n e r s .  F l u e n t  s i g n e r s  a r e  more  l i k e l y  t o  d e l e t e  

c o n t a c t  -from s i g n s  d u r i n g  c o n v e r s a t i o n  a s  a means o-f 

e m p h a s is  o r  s t r e s s  ( W i l b u r ,  1 9 7 9 ) .  T h e r e f o r e  c o n t a c t  

h as  been i m p l i c a t e d  a s  a s i g n  - f e a t u r e  t h a t  may be  

p a r t i c u l a r l y  i m p o r t a n t  t o  n o v i c e  s i g n e r s  e a r l y  i n  t h e i r  

s i g n  t r a i n i n g .

E x p l a n a t i o n s  t h a t  h a v e  b e e n  o f f e r e d  f o r  t h e  

f a c i l i t a t i v e  e f f e c t  o f  c o n t a c t  on s i g n  l e a r n i n g  h a v e  

s t r e s s e d  t h e  i m p o r t a n c e  o f  t a c t i l e  f e e d b a c k  ( K o h l ,

1 9 8 1 ) .  S u p p o r t  f o r  t h i s  i d e a  comes f r o m  r e s e a r c h  i n  

t h e  a r e a  o f  l e a r n i n g  and memory w h i c h  i n d i c a t e s  t h a t  

t h e  amount o f  s e n s o r y  and p e r c e p t u a l  p r o c e s s i n g  an i t e m  

r e c e i v e s  d i r e c t l y  a f f e c t s  t h e  i t e m ’ s s t r e n g t h  o f  

s t o r a g e  and r e t r i e v a l  ( C r a i k ,  1 9 7 3 ;  Norman S< R u m e l h a r t ,  

1 9 7 0 ) .  Two r e l a t e d  t h e o r i e s  o f  m o t o r  s k i l l  l e a r n i n g  

(Adams, 1 9 7 1 ;  S c h m i d t ,  1 9 7 5 ) ,  f i r s t  d i s c u s s e d  by  L l o y d  

and D o h e r t y  ( 1 9 8 3 ) ,  h a v e  p r o v e d  t o  be  h e l p f u l  i n  

e x p l a i n i n g  how a d d i t i o n a l  s e n s o r y  f e e d b a c k ,  s uch  a s  

t o u c h ,  can  a c t  t o  e n h a n c e  a c q u i s i t i o n  and r e c a l l  o f  

s i g n s .  A l t h o u g h  d i f f e r e n t  t e r m s  a r e  used  by  e ac h  

i n v e s t i g a t o r , t h e  c o n c e p t s  r e f e r r e d  t o  by t h e  tw o  

t h e o r i e s  a r e  s i m i l a r .  M ove m ents  a r e  b e l i e v e d  t o  be  

i n i t i a t e d  by  a c o n c e p t  r e f e r r e d  t o  a s  t h e  "memory
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t r a c e "  ( r e c a l l  m e m o r y ) .  When a movement i s  r e p r o d u c e d  

t h e  - feedback  r e c e i v e d  -from t h e  s e n s e s  ( v i s i o n ,  

k i n e s t h e s i s ,  t o u c h ,  and p r e s s u r e )  i s  b e l i e v e d  t o  

c o m b in e  t o  p r o d u c e  a " p e r c e p t u a l  t r a c e "  ( r e c o g n i t i o n  

m e m o ry ) .  The  " p e r c e p t u a l  t r a c e "  t h e n  - f u n c t i o n s  t o  

g u i d e  t h e  l i m b s  t o  t h e i r  c o r r e c t  f i n a l  l o c a t i o n ,  and t o  

j u d g e  w h e t h e r  t h e  movement h as  been p r o d u c e d  w i t h o u t  

e r r o r .  I f  t h e  movement  i s  j u d g e d  t o  be  i n a c c u r a t e  t h e  

" p e r c e p t u a l  t r a c e "  a l l o w s  t h e  a c t o r  t o  r e c o g n i z e  t h e  

s p e c i f i c  e r r o r  a s s o c i a t e d  w i t h  t h e  movement and make  

t h e  n e c e s s a r y  a d j u s t m e n t s .  The  s t r e n g t h  o f  t h e  

" p e r c e p t u a l  t r a c e "  i s  b e l i e v e d  t o  i n c r e a s e  a s  a 

f u n c t i o n  o f  t h e  q u a l i t y  and amount  o f  s e n s o r y  f e e d b a c k  

r e c e i v e d .  The  s t r o n g e r  t h e  p e r c e p t u a l  t r a c e ,  t h e  more  

a c c u r a t e  t h e  m o to r  memory (Adams, 1 9 7 1 ;  Adams,

M a r s h a l l ,  8< G o e t z ,  1 9 7 2 ;  S c h m i d t ,  1 9 7 5 ) .  T h e r e f o r e ,  

when i n d i v i d u a l s  a r e  t r a i n e d  t o  p r o d u c e  s i g n s  t h e  

" p e r c e p t u a l  t r a c e "  i s  s t r e n g t h e n e d  when t o u c h  i s  added  

a s  a f e a t u r e ,  r e s u l t i n g  i n  t h e  i n c r e a s e d  l i k e l i h o o d  

t h a t  t h e  s i g n  w i l l  be  r e c a l l e d  a t  some l a t e r  t i m e .

I n  a d d i t i o n  t o  t h e  i n c r e a s e d  amount o f  s e n s o r y  

i n f o r m a t i o n  p r o v i d e d  by  s i g n s  t h a t  i n c l u d e  c o n t a c t  i n  

t h e i r  p r o d u c t i o n ,  c o n t a c t  a l s o  p r o v i d e s  s p e c i f i c
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i n f o r m a t i o n  r e g a r d i n g  w h e re  t h e  s i g n  i s  p r o d u c e d .

U s i n g  t h i s  i n f o r m a t i o n  D o h e r t y  ( 1 9 8 5 )  h as  p r o p o s e d  an 

e x p l a n a t i o n  f o r  why l o c a t i o n a l  i n f o r m a t i o n  p l a y s  a key  

r o l e  i n  t h e  memory o f  s i g n s  by d e a f  s i g n e r s  ( K l i m a  

B e l l u g i ,  1 9 7 9 ) .  I t  i s  s u g g e s t e d  t h a t  c o n t a c t  may 

f a c i l i t a t e  s i g n  a c q u i s i t i o n  by  a l l o w i n g  t h e  l e a r n e r  t o  

r e g i s t e r  i n  a c o n c r e t e  f a s h i o n  t h e  l o c a t i o n  o f  s i g n s  a t  

some p o i n t  i n  t h e i r  e x e c u t i o n .  F u r t h e r m o r e ,  i f  t h e  

l o c a t i o n  p a r a m e t e r  i s  i n d e e d  a c q u i r e d  f i r s t ,  and  

c o n t a c t  a s s i s t s  i n  l o c a t i o n  s p e c i f i c a t i o n ,  t h e n  c o n t a c t  

m i g h t  be  most l i k e l y  t o  f a c i l i t a t e  a c q u i s i t i o n  d u r i n g  

t h e  i n i t i a l  s t a g e s  o f  l e a r n i n g .  T h e r e  a r e  p r e s e n t l y  a 

v a r i e t y  o f  l a n g u a g e  i m p a i r e d  i n d i v i d u a l s  b e i n g  t r a i n e d  

t o  c o m m u n ic a t e  v i a  ASL s i g n s .  F u r t h e r  r e s e a r c h  i s  

n e e d e d  t o  e x a m i n e  w h e t h e r  c o n t a c t  a l s o  f a c i l i t a t e s  s i g n  

a c q u i s i t i o n  i n  t h e s e  s e v e r e l y  i m p a i r e d  p o p u l a t i o n s .

The m o t o r i c  d i m e n s i o n  o f  r e d u p l i c a t i o n  h a s  n o t  

be en  e x t e n s i v e l y  i n v e s t i g a t e d .  A f e w  s t u d i e s  h a v e  

a d v o c a t e d  t h e  s e l e c t i o n  o f  s i n g l e  movement s i g n s  r a t h e r  

t h a n  r e p e a t e d  movement s i g n s  on t h e  a s s u m p t i o n  t h a t  t h e  

f o r m e r  a r e  l e s s  c o m p le x  t h a n  t h e  l a t e r  ( G r i n n e l l ,  

D e t a m o r e ,  ?< L i p p k e ,  1 9 7 6 ;  Shan e  & W i l b u r ,  1 9 8 0 ) .  No 

e m p i r i c a l  d a t a  a r e  a v a i l a b l e  t o  s u p p o r t  t h e  a s s u m p t i o n .
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I n  t h e i r  o b s e r v a t i o n  o f  a h e a r i n g  c h i l d  a c q u i r i n g  

s i g n s ,  Ho lm es  and H o lm e s  ( 1 9 8 0 )  n o t e d  t h a t  t h e  c h i l d  

s p o n t a n e o u s l y  a d d ed  r e d u p l i c a t i o n  t o  s i g n s  o r i g i n a l l y  

t a u g h t  a s  s i n g l e  movement  s i g n s ,  D o h e r t y  ( 1 9 8 5 )  h a s  

s u g g e s t e d  t h a t  t h e  a d d i t i o n  o f  r e p e t i t i o n  d u r i n g  

i n i t i a l  s t a g e s  o f  s i g n  a c q u i s i t i o n  may p r o v i d e  

a d d i t i o n a l  s e n s o r y  i n f o r m a t i o n  t h a t  c o u l d  s e r v e  t o  

f a c i l i t a t e  s i g n  l e a r n i n g .  I t  i s  e v i d e n t  t h a t  more  

s t u d i e s  need  t o  be  c o n d u c t e d  t o  c l a r i f y  t h e  r o l e  o f  

r e p e t i t i o n  i n  s i g n  l e a r n i n g  and r e t e n t i o n .

M o t o r i c  o r  p r o d u c t i o n  c o m p l e x i t y ,  a n o t h e r  s i g n  

f e a t u r e  t h a t  i n  t h e  p a s t  h a s  n o t  r e c e i v e d  c a r e f u l  

a n a l y s i s ,  w i l l  be  t h e  f i n a l  f e a t u r e  t o  be  a d d r e s s e d  i n  

t h i s  d i s c u s s i o n .  S i g n  m o t o r i c  c o m p l e x i t y  h a s  commonly  

be en  d e t e r m i n e d  by  t h e  number o f  d i s t i n c t  movements  

t h a t  compose t h e  s i g n  ( K o h l ,  1 9 8 1 ;  C o e l h o ,  1 9 8 2 ) .  

H e n c e ,  s i g n s  r e q u i r i n g  t h e  p r o d u c t i o n  o f  tw o  d i s t i n c t  

m o to r  movements  w o u ld  be  c o n s i d e r e d  more  c o m p l e x ,  

t h e r e f o r e  more  d i f f i c u l t  t o  a c q u i r e ,  t h a n  s i g n s  t h a t ,  

r e q u i r e  o n l y  one  m ovem ent ,  and s i g n s  r e q u i r i n g  no  

movement ( s t a t i c  s i g n s )  w o u ld  be  c o n s i d e r e d  l e a s t  

m o t o r i c a l l y  c o m p l e x .  One s t u d y  ( C o e l h o ,  1 9 8 2 )  t h a t  

e x a m in e d  t h e  i n f l u e n c e  o f  m o t o r i c  c o m p l e x i t y ,  as
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d e f i n e d  a b o v e ,  on t h e  a c q u i s i t i o n  o f  A m e r - I n d  s i g n s  

f o u n d  t h a t  s i g n s  o f  lo w  and medium m o t o r i c  c o m p l e x i t y  

w e r e  more  e a s i l y  a c q u i r e d  t h a n  t h o s e  o f  h i g h  m o t o r i c  

c o m p l e x i t y .  T h e r e f o r e  d e f i n i n g  ASL s i g n  m o t o r i c  

c o m p l e x i t y  a c c o r d i n g  t o  t h e  number o f  d i s c r e e t  

movements  i n v o l v e d  i n  p r o d u c i n g  t h e  s i g n  was s u p p o r t e d  

by C o e l h o ' s  ( 1 9 8 2 )  r e s u l t s .

D e s p i t e  C o e l h o ' s  ( 1 9 8 2 )  p o s i t i v e  f i n d i n g s  ASL s i g n  

m o t o r i c  c o m p l e x i t y  n e e d s  t o  be  more e m p i r i c a l l y  

d e f i n e d .  One a p p r o a c h  m i g h t  be  t o  h i e r a r c h i c a l 1y 

a r r a n g e  t h e  c h e r e m e s  a s s o c i a t e d  w i t h  e ac h  o f  t h e  f o u r  

s i g n  p a r a m e t e r s  u s i n g  m o to r  s k i l l  d e v e l o p m e n t  d a t a .

T h i s  i n f o r m a t i o n  can  t h e n  be c o m b in ed  t o  r e n d e r  a 

s p e c i f i c  p r o d u c t i o n  c o m p l e x i t y  v a l u e  f o r  e a c h  s i g n .  By 

r e d e f i n i n g  m o t o r i c  c o m p l e x i t y  i n  a more  e m p i r i c a l  

manner  d i f f e r e n c e s  i n  p r o d u c t i o n  d i f f i c u l t y  c an  be  more  

e a s i l y  a s s e s s e d  and c o m p a re d .  The  a b i l i t y  t o  i s o l a t e  

t h e  v a l u e  o f  e a c h  s i g n ' s  p a r a m e t e r s  i n d i v i d u a l l y  w i l l  

a l l o w  more  s p e c i f i c  i n f o r m a t i o n  t o  be  o b t a i n e d  

r e g a r d i n g  t h e  m o t o r i c  f e a t u r e s  t h a t  i n f l u e n c e  s i g n  

a c q u i  s i  t i  o n .

C o n c e p t u a l  f e a t u r e s . T h e  f i n a l  c a t e g o r y  o f  s i g n  

c h a r a c t e r i s t i c s  t o  be  d i s c u s s e d  e m p h a s i z e s  t h e  s e m a n t i c



i  rrf o r m a t  i  on c o n v e y e d  by  s i g n  r e f e r e n t s  i n  a s s o c i a t i o n  

w i t h  s i g n  f o r m a t i o n .  A l t h o u g h  t h e r e  i s  a s i z e a b l e  body  

o f  l i t e r a t u r e  on t h e  i n f l u e n c e  o f  i c o n i c i t y  on s i g n  

a c q u i s i t i o n  i t  i s  o n l y  r e c e n t l y  t h a t  s t u d i e s  h a v e  been  

c o n d u c t e d  t o  e x a m i n e  t h e  i n f l u e n c e  o f  t r a n s l u c e n c y  on 

s i g n  a c q u i s i t i o n .  I n  t h e  f o l l o w i n g  d i s c u s s i o n  

d e f i n i t i o n s  f o r  t h e  f e a t u r e s  o f  i c o n i c i t y  and  

t r a n s l u c e n c y  w i l l  be  p r e s e n t e d  a l o n g  w i t h  r e a s o n s  f o r  

t h e  s w i t c h  i n  e x p e r i m e n t a l  e m p h a s i s  away  f r o m  s i g n  

i c o n i c i t y  t o  t h e  c u r r e n t  f o c u s  on s i g n  t r a n s l u c e n c y .  

A d d i t i o n a l l y ,  s t u d i e s  t h a t  h a v e  e x a m in e d  t h e  i n f l u e n c e  

o f  t r a n s l u c e n c y  on s i g n  a c q u i s i t i o n  w i l l  be  r e v i e w e d .

An i m p o r t a n t  a t t r i b u t e  o f  manual  s i g n  h as  been  

t h a t  o f  v i s u a l  r e p r e s e n t a t i v e n e s s .  A c c o r d i n g  t o  

L u f t i g ,  P a g e ,  and L l o y d  ( 1 9 8 3 )  t h i s  v i s u a l  a t t r i b u t e  o f  

s i g n  f a c i l i t a t e s  l e a r n i n g  by  a l l o w i n g  t h e  r e l a t i o n s h i p  

b e t w e e n  a s i g n  and i t s  r e f e r e n t  t o  b e  h a n d l e d  on a more  

c o n c r e t e  b a s i s .  A c c o r d i n g  t o  K a r l i n  and L l o y d  ( c i t e d  

i n  L u f t i g  et. a l . , 1 9 8 3 )  v i s u a l  r e p r e s e n t a t i v e n e s s  can  

be  d e l i n e a t e d  a l o n g  a c o n t i n u u m  o f  t r a n s p a r e n c y , w i t h  

o n e  end i d e n t i f i e d  a s  manual  s i g n  i c o n i c i t y  ( t h e  s i g n  

and r e f e r e n t  p h y s i c a l l y  r e s e m b l e  e a c h  o t h e r )  and t h e  

o t h e r  as  manual  s i g n  o p a q u e n e s s  ( l i t t l e  o r  no



r e l a t i o n s h i p  p e r c e i v e d  b e t w e e n  s i g n  and r e f e r e n t ) . 

T r a n s l u c e n c y , c o n s i d e r e d  t o  t a l l  b e t w e e n  t h e  tw o  

e x t r e m e s  o t  i c o n i c i t y  and o p a q u e n e s s ,  i s  d e f i n e d  as  t h e  

d e g r e e  o f  p e r c e i v e d  r e l a t e d n e s s  b e t w e e n  a s i g n  and i t s  

m e a n in g  ( L u f t i g  e t  a l  . , 19EJ3) .

A l t h o u g h  a s u b s t a n t i a l  amount o f  r e s e a r c h  has  

b e e n  c o n d u c t e d  on t h e  f a c i l i t a t i v e  e f f e c t s  o f  i c o n i c i t y  

on s i g n  l a n g u a g e  l e a r n i n g  ( B o n v i I l i a n  & N e l s o n ,  1 9 7 6 ;  

L u f t i g  & L l o y d ,  1 9 8 1 ;  C o e l h o ,  1 9 8 2 ) ,  r e c e n t  r e s e a r c h  

h a s  i n d i c a t e d  t h a t  s i g n  l a n g u a g e  i s  l e s s  i c o n i c  t h a n  

o r i g i n a l l y  b e l i e v e d  ( K l i m a  & B e l l u g i ,  1 9 7 9 ) .

T h e r e f o r e ,  t h e  f o c u s  on i c o n i c i t y  may h a v e  be en  

m i s g u i d e d .  I t  h a s  b e e n  s u g g e s t e d  t h a t  r a t h e r  t h a n  

i c o n i c i t y ,  t r a n s l u c e n c y  may be  t h e  k e y  f a c t o r  i n  

f a c i l i t a t i n g  a c q u i s i t i o n  o f  s i g n s  ( L u f t i g  S< L l o y d ,

1 9 8 1 ) .  L u f t i g  e t  a l . ( 1 9 8 3 )  h a v e  a r g u e d  t h a t  b e c a u s e

t h e  s i g n  l e a r n e r  i s  u s u a l l y  shown t h e  s i g n  w i t h  

s i m u l t a n e o u s  p r e s e n t a t i o n  o f  i t s  r e f e r e n t ,  t h e  

a t t r i b u t e  o f  t r a n s l u c e n c y  more  n e a r l y  a p p r o : : i m a t e s  

r e a l - l i f e  l e a r n i n g  o f  s i g n s .  T h e r e  i s  e x p e r i m e n t a l  

e v i d e n c e  t o  i n d i c a t e  t h a t  t r a n s l u c e n c y  f a c i l i t a t e s  s i g n  

l e a r n i n g  i n  n o r m a l  h e a r i n g  a d u l t s  ( L u f t i g  L l o y d ,

1 9 8 1 ) ,  and a u t i s t i c  c h i l d r e n  ( K o n s t a n t a r e a s ,  Oxman 2<
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W e b s t e r ,  1 9 7 B ) . I n  t h e i r  s t u d y  L u f t i g  and L l o y d  ( 1 9 8 1 )  

i n v e s t i g a t e d  how a c o m b i n a t i o n  o f  h i g h  and lo w  l e v e l s  

o f  s i g n  c o n c r e t e n e s s  and t r a n s l u c e n c y  w o u ld  i n f l u e n c e  

s i g n  l e a r n i n g .  T h e y  f o u n d  t h a t  s i g n i f i c a n t l y  more  h i g h  

t r a n s l u c e n c y ~ h i g h  c o n c r e t e n e s s  s i g n s  w e r e  a c q u i r e d  t h a n  

lo w  c o n c r e t e n e s s - l o w  t r a n s l u c e n c y  s i g n s ,  w i t h  mi>:ed 

l i s t  c o n d i t i o n s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  each  

o t h e r  i n  t e r m s  o f  l e a r n i n g  p e r f o r m a n c e .  Based on t h e i r  

f i n d i n g s  L u f t i g  and L l o y d  ( 1 9 8 1 )  c o n c l u d e d  t h a t  " . . .  

s i g n  t r a n s l u c e n c y  may be  a b e t t e r  p r e d i c t o r  o f  s i g n  

l e a r n a b i l i t y  t h a n  i c o n i c i t y  f o r  s e v e r e l y  

1 a n g u a g e - i m p a i r e d  p o p u l a t i o n s . . . "  ( p .  5 7 ) .

C l i n i c i a n s  i n v o l v e d  i n  s i g n i n g  p r o g r a m s  w i t h  

s e v e r e l y  l a n g u a g e  i m p a i r e d  i n d i v i d u a l s  a r e  p a r t i c u l a r l y  

i n t e r e s t e d  i n  t h e  i n f l u e n c e  o f  s i g n  c h a r a c t e r i s t i c s  on 

s i g n  a c q u i s i t i o n .  T h e i r  i n t e r e s t  s te m s  f r o m  a d e s i r e  

t o  c h o o s e  t h e  b e s t  s i g n s  f o r  i n c l u s i o n  i n  an i n i t i a l  

s i g n  l e x i c o n .  F o r  c l i n i c i a n s  w o r k i n g  w i t h  n o n f l u e n t  

a p h a s i c s  t h e r e  a r e  l i m i t a t i o n s  i n  t h e  d e v e l o p m e n t  o f  

such  a  l e x i c o n .  T h e s e  l i m i t a t i o n s  a r e  due  t o  t h e  m o to r  

im p a i r m e n t ,  ( a p r a x i a )  t h a t  o f t e n  a c c o m p a n i e s  t h e  a p h a s i c  

l a n g u a g e  i m p a i r m e n t .  C o n s i d e r i n g  a l l  o f  t h e s e  f a c t o r s



and t h e  l i t e r a t u r e  r e v i e w e d  a b o v e ,  t h e  s i g n  

c h a r a c t e r i s t i c s  t h a t  s h o u l d  - f a c i l i t a t e  a c q u i s i t i o n  

among a p h a s i c s  i n c l u d e s  m o d e r a t e  t o  h i g h  t r a n s l u c e n c y  

c o n t a c t ,  and lo w  p r o d u c t i o n  d i f f i c u l t y / c o m p l e x i t y .  

S t u d i e s  a r e  now n e e d e d  t o  e x a m i n e  t h e s e  p r e d i c t i o n s  i n  

a p h a s i c  s u b j e c t s ,  i n  o r d e r  t o  d e t e r m i n e  t h e i r  v a l i d i t y  

and h e n c e  i m p o r t a n c e  i n  s i g n  a c q u i s i t i o n .

M anua l  C o m m u n i c a t io n  T r a i n i n g  P r o g r a m s  

W i t h  A p h a s i c  P a t i e n t s  

I n  most human s o c i e t i e s ,  e x c e p t  among t h e  d e a f ,  

s p o ke n  l a n g u a g e  s e r v e s  as  t h e  p r i m a r y  means f o r  

c o m m u n i c a t i o n .  H o w e v e r ,  t o o l s  such a s  f a c i a l  

e x p r e s s i o n ,  e y e  movem ents  and b o d i l y  g e s t u r e s  can  a l s o  

be used  t o  c o n v e y  i n f o r m a t i o n  and e x p r e s s  f e e l i n g s  and  

a t t i t u d e s .  W i t h i n  t h e  l a s t  f i f t e e n  y e a r s  t h e r e  h a s  

been  a g r o w i n g  i n t e r e s t  i n  t r a i n i n g  a p h a s i c  i n d i v i d u a l  

t o  u s e  t h e s e  a l t e r n a t i v e  c o m m u n i c a t i o n  m e t h o d s .  The  

m ain  r e a s o n  t h a t  some c l i n i c i a n s  f a v o r  t r a i n i n g  

a p h a s i c s  i n  m anual  t e c h n i q u e s  i s  t o  p r o v i d e  an  

a l t e r n a t e  means o f  c o m m u n i c a t i o n  ( t e m p o r a r y  o r  l o n g  

t e r m )  o r  t o  a u g m en t  r e s i d u a l  v e r b a l  s k i l l s .  Some 

c l i n i c i a n s  u s e  n o n v e r b a l  m e th o d s  a s  a f a c i l i t a t o r  f o r
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v e r b a l  l a n g u a g e  p r o d u c t i o n  b e c a u s e  t h e y  w an t  t o  make  

t h e i r  a p h a s i c  p a t i e n t s  r e a l i a e  t h a t  t h e y  can  

c o m m u n ic a t e  b e t t e r  t h a n  t h e y  can  s p e a k .  D e s p i t e  t h e  

g r o w i n g  i n t e r e s t  i n  manual  t r a i n i n g  o n l y  a -few s t u d i e s  

h a v e  been  p u b l i s h e d  w h ic h  e x a m in e d  t h e  v i a b i l i t y  o f  

manual t e c h n i q u e s  a s  a c o m m u n i c a t i o n  a l t e r n a t i v e  t o r  

a p h a s i c  p a t i e n t s .  The  s t u d i e s  c o n d u c t e d  h a v e  g e n e r a l l y  

r e p o r t e d  p o s i t i v e  r e s u l t s .  H o w e v e r ,  due  t o  p o o r  

d e s c r i p t i o n  o t  s u b j e c t s  i t  h a s  been  d i f f i c u l t  t o  

e s t a b l i s h  f i r m  c o n c l u s i o n s  and many q u e s t i o n s  s t i l l  

r e m a i n  u n a n s w e r e d .  A f e w  o f  t h e  u n a n s w e r e d  q u e s t i o n s  

a r e s  ( a )  How much s u c c e s s  can  a p h a s i c s  e x p e c t  i n  

a c q u i r i n g  c o m m u n i c a t i v e  g e s t u r e s ?  (b )  What i s  t h e  

i n f l u e n c e  o f  m o to r  i m p a i r m e n t  ( a p r a x i a )  on manual  

c o m m u n i c a t i o n  l e a r n i n g ?  (b )  What i s  t h e  a c t u a l  

c o m m u n i c a t i v e  u se  o f  t h e  l i m i t e d  number o f  s i g n s  

a c q u i r e d ?  and ( c )  Which c e r e b r a l  h e m i s p h e r e  i s  

r e s p o n s i b l e  f o r  p r o c e s s i n g  manual  g e s t u r e s ?

D i s c u s s i o n  o f  T r a i n i n g  P r o g r a m s  

One o f  t h e  f i r s t  a t t e m p t s  t o  t r a i n  a p h a s i c  

p a t i e n t s  t o  u s e  manual  s i g n s  f o r  c o m m u n i c a t i o n  was  

u n d e r t a k e n  by  E a g l e s o n ,  V a u g h n ,  and Knudson ( 1 9 7 0 ) .  

T h e s e  s i g n s  w e r e  d e v e l o p e d  a s  an i n t e r i m  c o m m u n i c a t i o n
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s y s t e m  t o  a l l o w  n o n - f l u e n t  a p h a s i c s  t o  e x p r e s s  u r g e n t  

s e l f - c a r e  c o n c e p t s  su ch  a s  " I  am h u n g r y , " .  I n  

c o n s t r u c t i n g  t h i s  manual  s y s t e m  s i g n s  w e r e  - f r e e l y  

b o r r o w e d  f r o m  t h e  A m e r i c a n  I n d i a n  s i g n  code  and t h e  

s i g n  l a n g u a g e  us ed  by  t h e  d e a f .  The  t w e l v e  s i g n s  t h a t  

w e r e  u l t i m a t e l y  s e l e c t e d  w e r e  f i r s t  p r e s e n t e d  t o  a 56  

y e a r  o l d  e x p r e s s i v e  a p h a s i c  f o r  t r a i n i n g .  D e s p i t e  

p r o b l e m s  i n  c o m p r e h e n s i o n  and m o t o r  c o o r d i n a t i o n  t h e  

s u b j e c t  was a b l e  t o  l e a r n  a l l  o f  t h e  s i g n s  i n  a fe w  

h o u r s  and r e t u r n  t o  h i s  f a m i l y  a f t e r  a s i x  y e a r  

a b s e n c e .  F o l l o w i n g  t h i s  p a t i e n t ' s  s u c c e s s  30  

a d d i t i o n a l  e x p r e s s i v e  a p h a s i c  p a t i e n t s  w e re  

s u c c e s s f u l l y  t r a i n e d  t o  p r o d u c e  t h e  s i g n s .  A n o t h e r  

p o s i t i v e  r e s u l t  o f  t h e  t r a i n i n g  was t h e  p a t i e n t s '  

o b s e r v e d  i n c r e a s e d  d r i v e  t o  s u c c e e d  i n  v e r b a l  

c ommun i  c a t  i  o n .

The  manual  a l p h a b e t  h a s  a l s o  b e en  used w i t h  

n o n f l u e n t  a p h a s i c  i n d i v i d u a l s  i n  manual  c o m m u n i c a t i o n  

t r a i n i n g .  Chen ( 1 9 6 8 )  i n i t i a l l y  d e v i s e d  a l e f t - h a n d  

manual  a l p h a b e t  w h i c h  c l o s e l y  s i m u l a t e d  t h e  p r i n t e d  

f o r m  o f  e a c h  l e t t e r .  I n  o r d e r  t o  r e d u c e  t h e  d i f f i c u l t y  

o f  h a v i n g  t o  s p e l l  o u t  e a c h  word  Chen ( 1 9 6 8 )  a l s o  

d e v e l o p e d  a g e s t u r a l  s y s t e m  o r  manual  s h o r t h a n d  b a se d
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on t h i s  a l p h a b e t .  E i g h t e e n  a p h a s i c  s t r o k e  p a t i e n t s  

w e r e  i n s t r u c t e d  i n  t h i s  " t a l k i n g  h a n d "  c o m m u n i c a t i o n  

s y s t e m  w i t h  g e n e r a l l y  p o s i t i v e  r e s u l t s .  Due t o  t h e  

l a c k  o f  d e t a i l s  r e g a r d i n g  t h e  s u b j e c t s - ’ s p e c i f i c  

a p h a s i a  d i a g n o s i s  i t  i s  d i f f i c u l t  i f  n o t  i m p o s s i b l e  t o  

u n d e r s t a n d  t h e  r e s u l t s  o b t a i n e d .  Chen ( 1 9 6 8 )  n o t e d  

t h a t  s e n s o r y  a p h a s i c s  w e r e  u n a b l e  t o  l e a r n  t h e  system,,  

h o w e v e r ,  i t  i s  n o t  c l e a r  i f  t h e  5 p a t i e n t s  who o b t a i n e d  

p o o r  r e s u l t s  w e r e  t h e  o n e s  d i a g n o s e d  as  s e n s o r y  

a p h a s i c s .  A n o t h e r  c r i t i c i s m  t h a t  h a s  been  a d v a n c e d  

p e r t a i n s  t o  C h e n ’ s ( 1 9 6 8 )  a s s u m p t i o n  t h a t  h i s  manual  

a l p h a b e t  p l u s  g e s t u r e  s y s te m  i s  e a s i e r  t o  l e a r n  t h a n  

t h e  s t a n d a r d  manual  a l p h a b e t  used  by t h e  d e a f .  

C h r i s t o p o u l o u  and B o n v i  I l i a n  ( 1 9 8 5 )  p r o p o s e  t h a t ,  

b e c a u s e  C h e n ' s  s y s t e m  e m p lo y s  l e t t e r s  and g e s t u r e s  i t  

may i n  f a c t  be  more  d i f f i c u l t  t o  a c q u i r e  t h a n  a s i g n  

s y s t e m  w h e r e  e a c h  s i g n  r e p r e s e n t s  one  c o n c e p t .  A l s o ,  

s i n c e  s p e l l i n g  i s  o f t e n  i m p a i r e d  among a p h a s i c s ,  

a c q u i s i t i o n  o f  such a s y s te m  c o u l d  p r o v e  v e r y  

d i f f i c u l t .  Due t o  t h e  q u e s t i o n s  l e f t  u n a n s w e r e d  i n  

t h i s  s t u d y ,  i t s  i m p l i c a t i o n s  f o r  t h e  t r a i n i n g  o f  

a p h a s i c  p o p u l a t i o n s  r e m a i n  u n c l e a r .
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S t u a r t - S m i t h  and W i l k s  ( 1 9 7 9 )  a l s o  d e v e l o p e d  a 

u n i q u e  g e s t u r a l  s y s t e m  t o  p r o v i d e  an a l t e r n a t i v e  means  

• for s e v e r e  a p h a s i c s  t o  c o m m u n i c a t e .  T h e i r  s y s t e m  i s  

b a se d  on t h e  a u t o m a t i c  g e s t u r e s  s e e n  i n  d a y - t o - d a y  

c o n v e r s a t i o n .  I n  t h i s  p r o g r a m  a p h a s i c s  a r e  t r a i n e d  t o  

r e i n c o r p o r a t e  t h e s e  b a s i c  g e s t u r e s  i n t o  t h e i r  mode o f  

c o m m u n i c a t i o n  a s  a s u p p l e m e n t  t o  t h e i r  l i m i t e d  v e r b a l  

s k i l l s .  F o u r  s u b j e c t s  w e r e  t r a i n e d  t o  p r o d u c e  t h e  4 5  

f u n c t i o n a l  g e s t u r e s .  S u c c e s s  was a c h i e v e d  w i t h  o n l y  

tw o  o f  t h e  f o u r  s u b j e c t s .  S u b j e c t  p e r s o n a l i t y  

v a r i a b l e s  and f a m i l y  d y n a m i c s  w e r e  p r e s e n t e d  a s  r e a s o n s  

f o r  t h e  p o o r  r e s u l t s  w i t h  t h e  r e m a i n i n g  tw o  s u b j e c t s .  

T h e s e  s u b j e c t s  a l s o  e x h i b i t e d  body  a p r a x i a ,  a l t h o u g h  i t  

s h o u l d  be n o t e d  t h a t  one  o f  t h e  s u b j e c t s  who a c h i e v e d  

s u c c e s s  on t h e  g e s t u r a l  p r o g r a m  was a l s o  d i a g n o s e d  a s  

a p r a x i c .  H e n c e ,  a d i a g n o s i s  o f  a p r a x i a  d o e s  n o t  

n e c e s s a r i l y  i n d i c a t e  an i n a b i l i t y  t o  p r o d u c e  

c o m m u n i c a t i v e  g e s t u r e s .  I t  i s  b e c a u s e  o f  r e s u l t s  l i k e  

t h o s e  o f  S t u a r t - S m i t h  and W i l k s  ( 1 9 7 9 )  t h a t  i t  i s  

d i f f i c u l t  t o  know w h i c h  s u b j e c t s  w i l l  i n d e e d  be  

s u c c e s s f u l  i n  a  g e s t u r e  t r a i n i n g  p r o g r a m .

More  r e c e n t l y  i n v e s t i g a t o r s  h a v e  begun u s i n g  

f o r m a l  g e s t u r a l  s y s t e m s ,  ASL v o c a b u l a r y  s i g n s ,  and
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S i g n e d  E n g l i s h  i n  c o m m u n i c a t i o n  t r a i n i n g  p r o g r a m s  -for  

a p h a s i c  p a t i e n t s .  T h e  s i g n  s y s t e m s  us ed  h a v e  e i t h e r  

b e e n  A m e r - I n d  B e s t u r a l  Code Dr one  o f  t h e  s i g n  

l a n g u a g e s  u s e d  by  d e a f  p e r s o n s .  One r e a s o n  f r e q u e n t l y  

g i v e n  f o r  t h e  u s e  o f  A m e r - I n d  i n  some o f  t h e s e  

i n v e s t i g a t i o n s  i s  i t s  e a s e  o f  r e c o g n i t i o n  (SO t o  9 0  % 

i c o n i c ) ,  i m i t a t i o n  ( D a n i l o f f ,  F r i t e l l i ,  B u c k in g h a m ,  

H o f f m a n ,  and D a n i l o f f ,  1 9 8 6 )  and p r o d u c t i o n  ( D a n i l o f f  

and V e r g a r a ,  1 9 B 4 ) . ASL s i g n s ,  on t h e  o t h e r  h a n d ,  h a v e  

be en  d e t e r m i n e d  t o  be  o n l y  b e t w e e n  10  and 3 0  p e r c e n t  

i c o n i c ,  t h o u g h ,  t h e r e  a r e  i n d i c a t i o n s  t h a t  ASL s i g n s  

a r e  s i g n i f i c a n t l y  m ore  t r a n s l u c e n t  (R.  L .  L u f t i g ,  

p e r s o n a l  c o m m u n i c a t i o n ,  M arch  8 ,  1 9 8 3 ) .

S i n c e  a p h a s i c  p a t i e n t s  o f t e n  e x h i b i t  an 

a s s o c i a t e d  h e m i p l e g i a ,  s i g n s  t h a t  w i l l  be  used  i n  

a p h a s i c  t r a i n i n g  p r o g r a m s  need  t o  be  a d a p t e d  f o r  

o n e - h a n d e d  p r o d u c t i o n s .  C o e l h o  ( 1 9 8 2 )  h as  e x a m in e d  

t h i s  i s s u e  and r e p o r t e d  t h a t  when su ch  an a d a p t a t i o n  

was made f o r  t h e  3 7  A m e r - I n d  s i g n s  u s e d  i n  h i s  s t u d y ,  

and p r e s e n t e d  t o  2 0  n o r m a l  s u b j e c t s ,  c o r r e c t  

i d e n t i f i c a t i o n  o f  t h e  s i g n s  was o n l y  34%. B as ed  on 

t h i s  f i n d i n g  he  c o n c l u d e d  t h a t  . . . " a  g r e a t  d e a l  o f  t h e  

A m e r - I n d  s y s t e m  s i g n s '  i c o n i c i t y  i s  l o s t  when t h e y  must



141

b e  a d a p t e d  i n t o  o n e - h a n d e d  s i g n s "  (p .  1 4 5 ) .  He

s u b s e q u e n t l y  s u g g e s t e d  t h a t  when t w o - h a n d e d  A m e r - I n d  

s i g n s  a r e  p r o d u c e d  w i t h  one  hand t h e  A m e r - I n d  s i g n s  

" . . . m a y  be no more  r e c o g n i z a b l e  t h a n  s i g n s  -from o t h e r  

s i g n  s y s t e m s  ( f o r  e x a m p l e ,  A m e r i c a n  S i g n  L a n g u a g e ) "  

( C o e l h o ,  1 9 8 2 ,  p .  1 4 5 ) .  B e c a u s e  h i s  a p h a s i c  s u b j e c t s  

a c q u i r e d  o n e - h a n d e d  A m e r - I n d  s i g n s  a s  w e l l  a s  

f a b r i c a t e d  s i g n s ,  C o e l h o  f u r t h e r  s u g g e s t e d  t h a t  i t  may 

b e  more  i m p o r t a n t  t o  u s e  a p s y c h o l i n g u i s t i c  d e f i n i t i o n  

o f  i c o n i c i t y  w h ic h  c o n s i d e r s  a s s o c i a t i o n a l  c u e s  e . g . ,  

t r a n s l u c e n c y , when s e l e c t i n g  s i g n s  f o r  a t r a i n i n g  

p r o g r a m .

C o e l h o  b e l i e v e s  t h a t  h i s  r e s u l t s  s h o u l d  p r o v i d e  an 

i n c e n t i v e  f o r  c l i n i c i a n s  t o  i n v e s t i g a t e  t r a i n i n g  

p r o g r a m s  t h a t  u t i l i z e  s i g n  s y s t e m s  o t h e r  t h a n  t h e  

A m e r - I n d  s y s t e m .  Some a d d i t i o n a l  r e a s o n s  f o r  e m p l o y i n g  

one  o f  t h e  s i g n  l a n g u a g e s  o f  t h e  d e a f ,  r a t h e r  t h a n  

A m e r - I n d ,  i n  a p h a s i c  t r a i n i n g  p r o g r a m s  i n c l u d e  a more  

e x t e n s i v e  v o c a b u l a r y  and t h e  p o t e n t i a l  t o  c o m m u n ic a te  

w i t h  a much l a r g e r  e s t a b l i s h e d  p o p u l a t i o n  o f  s i g n e r s .  

U n f o r t u n a t e l y  no s t u d i e s  h a v e  been  d o n e  t o  i n v e s t i g a t e  

t h e  l o n g  t e r m  a d v a n t a g e s  o f  t r a i n i n g  a p h a s i c s  on one  

v e r s u s  a n o t h e r  f o r m a l  s i g n  s y s t e m .
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H olm es  ( 1 9 7 5 )  used  t h e  P a g e t - G o r m a n  s i g n  s y s t e m  

w i t h  a 6 0 - y e a r - o l d  r i g h t - h a n d e d  m a le  who s u f f e r e d  a 

l e f t  m i d d l e  c e r e b r a l  a r t e r y  i n f a r c t  and m i l d  d i a b e t i c  

n e u r o p a t h y .  The  p a t i e n t  was d i a g n o s e d  as  a  W e r n i c k e ' s  

a p h a s i c  w i t h  o n l y  f a i r  c o m p r e h e n s i o n . H i s  p e r f o r m a n c e  

on t h e  BDAE r e v e a l e d  t h a t  v i s u o s p a t i a l  o r g a n i s a t i o n , 

p r a x i s ,  and m o to r  s e q u e n c i n g  w e r e  a d e q u a t e l y  r e t a i n e d .  

F u r t h e r  e x a m i n a t i o n  h o w e v e r  s u g g e s t e d  some a p r a x i a .  

H o lm e s  r e p o r t e d  t h a t  t h e  p a t i e n t  was a b l e  t o  a c q u i r e  

120  s i g n s  ( t h e  m a j o r i t y  o f  w h i c h  w e r e  n o u n s )  w i t h  v e r y  

l i t t l e  d i f f i c u l t y .  The  p a t i e n t  was a l s o  a b l e  t o  name 

i n  s i g n  o b j e c t s  w h i c h  he  c o u l d  n o t  name v e r b a l l y .

H o lm e s  r e p o r t e d  v e r y  l i t t l e  s u c c e s s  w i t h  c o n v e y i n g  t h e  

c o n c e p t  o f  s y n t a x  t o  t h e  p a t i e n t  h e n c e ,  he  was u n a b l e  

t o  c o m b in e  t h e  s i g n s  a c q u i r e d  t o  g e n e r a t e  s h o r t  p h r a s e s  

and t e n d e d  i n s t e a d  t o  u s e  t h e  s i g n s  p r i m a r i l y  f o r  

1 a b e l  1 : in g .

B o n v i l l i a n  and F r i e d m a n  ( 1 9 7 8 )  r e p o r t e d  s i m i l a r  

r e s u l t s  w i t h  a 49  y e a r - o l d  m a le  a p h a s i c  and d y s a r t h r i c  

p a t i e n t  who a l s o  e x h i b i t e d  s e v e r e  a p r a x i a .  T he  

p a t i e n t ' s  b r a i n  i n j u r y  was t h e  r e s u l t  o f  head  t r a u m a .  

O v e r  t h e  n i n e  m o n th s  o f  t r a i n i n g  t h e  p a t i e n t  m a s t e r e d  

7 9  ASL s i g n s ,  b u t ,  a s  i n  H o lm e s '  s t u d y ,  he  d i d  n o t
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s h o r t  p h r a s e s .  The  a u t h o r s  n e g l e c t e d ,  h o w e v e r ,  t o  

s t a t e  t h e  p a t i e n t ’ s hand p r e f e r e n c e  o r  t h e  g e n e r a l  s i t  

o f  l e s i o n ,  w h i c h  makes i t  d i f f i c u l t  t o  a d e q u a t e l y  

i n t e r p r e t  t h e  r e s u l t s .

C o e l h o  ( 1 9 8 2 ;  1 9 8 7 )  a t t e m p t e d  t o  t r a i n  12 c h r o n i c

n o n f l u e n t  a p h a s i c  p a t i e n t s  t o  p r o d u c e  A m e r - I n d  s i g n  

c o m b i n a t i o n s  f o l l o w i n g  t r a i n i n g  on 3 7  i n d i v i d u a l  s i g n s  

The  t r a i n i n g  o f  s i g n s  p r o g r e s s e d  t h r o u g h  t h r e e  

s u c c e s s i v e  l e v e l s :  i m i t a t i o n ,  r e c o g n i t i o n ,  and

p r o d u c t i o n .  F o l l o w i n g  c o m p l e t i o n  o f  t h e  p r o d u c t i o n  

t r a i n i n g  a g e n e r a l i s a t i o n  t a s k  was p r e s e n t e d  f o r  a l l  

s i g n s  s u c c e s s f u l l y  a c q u i r e d .  A l t h o u g h  t h e  r e s u l t s  o f  

i n d i v i d u a l  s i g n  t r a i n i n g  w i t h  t h e  12 a p h a s i c  s u b j e c t s  

w e r e  v a r i e d  and l i m i t e d  a s i g n i f i c a n t  r e l a t i o n s h i p  was 

f o u n d  b e t w e e n  s e v e r i t y  o f  a p h a s i a  and s u c c e s s  i n  t h e  

a c q u i s i t i o n  and g e n e r a l i z a t i o n  o f  manual  s i g n s .

B e c a u s e  o n l y  s e v e n  o f  t h e  12 s u b j e c t s  a c q u i r e d  an  

a d e q u a t e  number o f  i n d i v i d u a l  s i g n s ,  f e w  c o m b i n a t i o n s  

w e r e  a b l e  t o  be  t r a i n e d .  A c c o r d i n g  t o  C o e l h o  ( 1 9 8 2 )  

t h e  m o d e r a t e  t o  p o o r  r e s u l t s  i m p l y  t h a t  t h e r e  may be  

t h r e s h o l d  o f  s e v e r i t y  o f  a p h a s i a  b e l o w  w h ic h  

a c q u i s i t i o n  i s  n e g l i g i b l e .  F u r t h e r m o r e ,  " . . . j u s t
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b e c a u s e  an i n d i v i d u a l  a p h a s i c  c a n  ' a c q u i r e ’ s i g n s  does  

n o t  mean he can ' u s e ’ them "  (p .  1 3 8 ) .  I t  i s  f e l t  t h a t

C o e l h o ’ s ( 1 9 8 2 )  s t a t e m e n t  i s  t o o  b r o a d  s i n c e  i t  was n o t  

made c l e a r  w h e t h e r  t h e  p a t i e n t s  w e r e  i n  an e n v i r o n m e n t  

w h e r e  u s e  o f  s i g n s  f o r  c o m m u n i c a t i o n  on a d a i l y  b a s i s  

was e n c o u r a g e d .  D e s p i t e  C o e l h o ’ s p o o r  r e s u l t s  a u t h o r s  

o f  a r e c e n t  c a s e  s t u d y  (Code G a u n t ,  1 9 8 6 )  h a v e  

r e p o r t e d  t h a t  an a p h a s i c  p a t i e n t  t a u g h t  o n l y  a fe w  

M a k a t o n  s i g n s  (N = 1 0 )  was o b s e r v e d  t o  u s e  t h e  s i g n s  

s p o n t a n e o u s l y  i n  e v e r y d a y  c o m m u n i c a t i o n .  F u r t h e r m o r e ,  

b a s e d  on a d d i t i o n a l  o b s e r v a t i o n s  t h e  a u t h o r s  f e l t  t h a t  

t h e  s u b j e c t  w o u ld  c o n t i n u e  t o  make p r o g r e s s  t o w a r d  

g e n e r a l i z i n g  t h e  s i g n s  l e a r n e d .

Two a d d i t i o n a l  c a s e  s t u d i e s  o f  t h e  a c q u i s i t i o n  o f  

A m e r - I n d  and ASL ( H e i l m a n ,  R o t h i  , C a m p a n e l l a  8< W o l f  s o n ,  

1 9 7 9 ;  K i r s h n e r  & Webb, 1 9 8 1 )  h a v e  i n d i c a t e d  t h a t  some 

a p h a s i c  s u b j e c t s  d e m o n s t r a t e  t h e  a b i l i t y  t o  c o m b in e  

s i g n s  and g e n e r a l i z e  t h e i r  u s e  beyon d  t h e  s t r u c t u r e d  

t r a i n i n g  s i t u a t i o n .  I n  b o t h  o f  t h e s e  s t u d i e s  t h e  

s u b j e c t s  a c q u i r e d  o v e r  100  s i g n s  and w e r e  a b l e  t o  

s e q u e n c e  th e m  t o  p r o d u c e  s h o r t  p h r a s e s .  T h i s  a p p a r e n t  

s e q u e n c i n g  a b i l i t y  s u g g e s t s  t h a t  some s y n t a c t i c  s k i l l s  

may b e  r e t a i n e d  i n  some a p h a s i c s .  B o t h  o f  t h e s e
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s u b j e c t s  r e t a i n e d  m o d e r a t e  t o  good r e a d i n g  

c o m p r e h e n s i o n  - f o l l o w i n g  t h e i r  s t r o k e ,  w h ic h  may be  

d i r e c t l y  r e l a t e d  t o  t h e i r  o b s e r v e d  s e q u e n c i n g  a b i l i t y .

The  l a r g e s t  l i t e r a t u r e  on t h e  a c q u i s i t i o n  and u s e  

o-f s i g n s  by  a p h a s i c  p a t i e n t s  was c o m p i l e d  by  S k e l l y  

( 1 9 7 9 ) .  I n  h e r  book  S k e l l y  ( 1 9 7 9 )  d e s c r i b e d  t h e  

r e s u l t s  o-f t e n  A m e r - I n d  t r a i n i n g  p r o j e c t s ,  some o f  

w h ic h  w e r e  c o n d u c t e d  by  t h e  a u t h o r ,  f o r  a p p r o x i m a t e l y  

180  s u b j e c t s .  The  r e s u l t s  o f  t h e s e  p r o j e c t s  w e re  

f a i r l y  p o s i t i v e ,  h o w e v e r ,  t h e r e  was such  a w i d e  r a n g e  

i n  t r e a t m e n t  m e th o d s  e m p lo y e d ,  s u b j e c t s  u s e d ,  p r o j e c t  

d u r a t i o n s ,  and t r a i n e r s ,  t h a t  g e n e r a l i s a t i o n  a c r o s s  

p r o j e c t s  i s  d i f f i c u l t .  One m a j o r  d i f f i c u l t y  was t h e  

c o n f o u n d i n g  o f  v e r b a l  a p r a x i a  ( t h e  i n a b i l i t y  t o  p r o d u c e  

t h e  m ovements  a s s o c i a t e d  w i t h  s p e e c h )  and a p h a s i a  i n  

some o f  t h e  p a t i e n t s .  D e s p i t e  a l l  t h e  l i m i t a t i o n s ,  

S k e l l y ’ s r e p o r t  i n d i c a t e d  t h a t  most o f  t h e  p a t i e n t s  

w e r e  c a p a b l e  o f  a c q u i r i n g  s i g n s  t h a t  c o u l d  be  used  t o  

e x p r e s s  b a s i c  n e e d s  and w i s h e s .

I n  a d d i t i o n  t o  i t s  u s e  f o r  t h e  e x p r e s s i o n  o f  b a s i c  

n e e d s ,  g e s t u r a l  c o m m u n i c a t i v e  t e c h n i q u e s  h a v e  be en  used  

t o  f a c i l i t a t e  t h e  r e h a b i 1 i t a t i o n  o f  s p o ke n  l a n g u a g e .  

T h i s  h a s  g e n e r a l l y  b e en  a c c o m p l i s h e d  by  p a i r i n g
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g e s t u r e s  w i t h  s p o ke n  l a n g u a g e  u s i n g  a d e b l o c k i n g  

p a r a d i g m .  D e b l o c k i n g  i s  a t h e r a p y  s t r a t e g y  b a s e d  on 

t h e  c o n c e p t  o-f t r a n s c o d i n g  d e v e l o p e d  by W e i g l  ( 1 9 7 4 ) .

I n  a d e b l o c k i n g  p a r a d i g m  a d i s t u r b e d  f u n c t i o n  ( i n  t h i s  

c a s e  s p o k e n  l a n g u a g e )  i s  p a i r e d  w i t h  a more  i n t a c t  

f u n c t i o n  ( i n  t h i s  c a s e  g e s t u r e )  (Rao S< H o r n e r ,  1 9 7 8 ) .  

The f i r s t  s t u d y  t h a t  e m p lo y e d  t h i s  t e c h n i q u e  

e f f e c t i v e l y  was c o n d u c t e d  by S k e l l y ,  S c h i n s k y ,  S m i t h ,  

and F u s t  ( 1 9 7 4 ) .  S i x  o r a l  and v e r b a l  a p r a x i c  p a t i e n t s  

w e r e  t r a i n e d  t o  p r o d u c e  A m e r - I n d  s i g n s  a c c o m p a n ie d  by  

s p e e c h .  At. t h e  end o f  tw o  m onths  a l l  s i x  p a t i e n t s  had  

m a s t e r e d  5 0  s i g n s .  A t  t h e  end o f  s i x  m o n th s  t h e y  had  

a l l  d e v e l o p e d  some s p o n t a n e o u s  o r a l  v e r b a l  p r o d u c t i o n  

s y n c h r o n o u s  w i t h  t h e i r  s i g n i n g .  By t h e  c o n c l u s i o n  o f  

t h e  p r o j e c t  f i v e  p a t i e n t s  had made c o n s i d e r a b l e  

p r o g r e s s  i n  u s i n g  s p e e c h  a c c o m p a n y in g  s i g n s ,  and f o u r  

p a t i e n t s  w e r e  a b l e  t o  c o m b in e  s e v e r a l  w o rd s  t o  p r o d u c e  

s h o r t  p h r a s e s .  I n  a n o t h e r  s t u d y  A m e r - I n d  was us ed  by  

Rao and H o r n e r  ( 1 9 7 S )  t o  d e b l o c k  l i s t e n i n g ,  r e a d i n g ,  

and s p e e c h .  The  p a t i e n t ,  a 3 8 - y e a r - o l d  m a l e ,  was  

d e s c r i b e d  a s  p r o f o u n d l y  a p h a s i c ,  b o t h  r e c e p t i v e l y  and  

e x p r e s s i v e l y ,  and m i l d l y  a p r a x i c ,  w i t h  a s t r i k i n g  

r e s i d u a l  g e s t u r a l  a b i l i t y .  He had r e t a i n e d  t h e  a b i l i t y
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t o  r e c o g n i s e  and s p o n t a n e o u s l y  p r o d u c e  g e s t u r e s .  

F o l l o w i n g  I S  m o n th s  o f  t r a i n i n g ; ,  a l t h o u g h  g e s t u r e  was  

t h e  most - f l u e n t  and p r o d u c t i v e  mode o f  c o m m u n i c a t i o n ,  

t h e  p a t i e n t 11 s c o n v e n t i o n a l  l i n g u i s t i c  s k i l l s  w e r e  a l s o  

s h o w in g  r e m a r k a b l e  i m p r o v e m e n t .  A more  r e c e n t  s t u d y  

(Code and G a u n t ,  1 9 8 6 )  t h a t  e m p lo y e d  a d e b l o c k i n g  t y p e  

p a r a d i g m ,  w i t h  a s e v e r e l y  a p r a x i c - a p h a s i c  p a t i e n t ,  a l s o  

r e p o r t e d  i m p r o v e m e n t  i n  a c c e s s  t o  s i n g l e  w o rd s  

f o l l o w i n g  t r e a t m e n t .  The p a t i e n t  was t r a i n e d  o v e r  an 

e i g h t  month p e r i o d  t o  p r o d u c e  10 hand  s i g n s  f r o m  t h e  

M a k a t o n  V o c a b u l a r y .  A t  t h e  end o f  t h e  t r a i n i n g  p e r i o d  

t h e  p a t i e n t  i n d i c a t e d  an im p r o v e d  a b i l i t y  t o  p r o d u c e  

t h e  s i n g l e  word e q u i v a l e n t  when cued  w i t h  t h e  

a p p r o p r i a t e  hand  s i g n ,  and a l t e r n a t i v e l y  t o  a c c e s s  t h e  

a s s o c i a t e d  s i g n  when cu ed  w i t h  t h e  a p p r o p i a t e  w o r d .

T h e  e n c o u r a g i n g  r e s u l t s  o f  t h e s e  s t u d i e s  i n d i c a t e  t h a t  

t h e  p a i r i n g  o f  s p o k e n  l a n g a u g e  and g e s t u r e  i n  t r a i n i n g  

w o r k ,  i n  some a p h a s i c  p a t i e n t s ,  t o  f a c i l i t a t e  a c c e s s  t o  

t h e  i m p a i r e d  l a n g u a g e  a b i l i t y .  T h e r e f o r e ,  g e s t u r e  d o e s  

n o t  n e c e s s a r i l y  h a v e  t o  r e m a i n  t h e  o n l y  mode o f  

c o m m u n i c a t i o n  f o r  t h o s e  who h a v e  b e e n  t r a i n e d  

s u c c e s s f u l l y  i n  i t s  p r o d u c t i o n .
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D i s c u s s i o n  o-f T r a i n i n g  Outcomes  

The s t u d i e s  d i s c u s s e d  a b o v e  i n d i c a t e  t h a t  - for  

n o n - f l u e n t  a p h a s i c s  who h a v e  e x p e r i e n c e d  l i t t l e  o r  no  

s u c c e s s  w i t h  v o c a l  l a n g u a g e  r e t r a i n i n g ,  t r a i n i n g  i n  t h e  

u s e  o-f c e r t a i n  a s p e c t s  o-f a g e s t u r a l  l a n g u a g e  p r o v e d  

more v i a b l e -  I n  many i n s t a n c e s  i t  was r e p o r t e d  t h a t  

when p a t i e n t s  w e r e  a b l e  t o  e x p r e s s  t h e i r  b a s i c  n e e d s  

and w a n t s  w i t h  g e s t u r e s  t h e i r  s o c i a l  b e h a v i o r  i m p r o v e d .  

Most  o f  t h e s e  s t u d i e s ,  h o w e v e r ,  l a c k e d  c a r e f u l  

d e s c r i p t i o n s  o f  t h e  p a t i e n t s  m o to r  i m p a i r m e n t s  and none  

d i s c u s s e d  t h e  t y p e  o f  e r r o r s  p r o d u c e d  by t h e  p a t i e n t s  

d u r i n g  v a r i o u s  a s p e c t s  o f  t r a i n i n g .  The  p a t i e n t s '  

d e s i r e  t o  c o m m u n i c a t e ,  and t h e  i n f l u e n c e  o f  some o f  t h e  

v a r i o u s  s i g n  f e a t u r e s  on a c q u i s i t i o n ,  a r e  a d d i t i o n a l  

a r e a s  t h a t  w e r e  n o t  e x p l o r e d .  Due t o  t h e  many i s s u e s  

n o t  a d d r e s s e d  i n  t h e  p r e v i o u s  s t u d i e s ,  and t h e  o b v i o u s  

p r a c t i c a l  b e n e f i t s  o f  g e s t u r a l  l a n g u a g e  t r a i n i n g  f o r  

a p h a s i c s ,  a d d i t i o n a l  r e s e a r c h  i s  n e e d e d  t h a t  w i l l  

a d d r e s s  some o f  t h e  u n r e s o l v e d  p r o b l e m s -

The  l i m i t e d  s u c c e s s  e x p e r i e n c e d  by  many a p h a s i c  

p a t i e n t s  i n  t h e  a c q u i s i t i o n  o f  manual  c o m m u n i c a t i o n  

s k i l l s  h as  a l s o  b e e n  d i f f i c u l t  t o  e x p l a i n ,  p a r t i c u l a r l y  

s i n c e  t h e  r e s u l t s  o f  t h e  t r a i n i n g  p r o g r a m s  do n o t
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p r o v i d e  d e f i n i t i v e  s u p p o r t  f o r  e i t h e r  o f  t h e  f o u r  

t h e o r e t i c a l  p o s i t i o n s  i . e . ,  a s y m b o l i a ,  m o d a l i t y ,  

c o g n i t i v e ,  and a p r a x ia ™  F o r  e x a m p l e ,  t h e  a s y m b o l i a  

h y p o t h e s i s  i s  b o t h  s u p p o r t e d  and r e j e c t e d  by  t h e  

r e s e a r c h  s i n c e  a p h a s i c s ’ m o to r  s k i l l s  h a v e  been  shown 

t o  be  i m p a i r e d ,  a l t h o u g h  l e s s  i m p a i r e d ,  t h a n  t h e i r  

a u d i  t o r y - v o c : a l  s k i l l s .  The d a t a  a r e  a l s o  e q u i v o c a l  

w i t h  r e g a r d  t o  t h e  a p r a x i a  and m o d a l i t y  t h e o r i e s .  I n  

t h e  s t u d y  c o n d u c t e d  by  S t u a r t - S m i t h  and W i l k s  ( 1 9 7 9 )  

a p r a x i a  was a s s o c i a t e d  w i t h  d i f f i c u l t y  i n  a c q u i r i n g  

g e s t u r e s ,  y e t  Code and B a u n t  (1 9 B 6 )  p r e s e n t e d  

i n f o r m a t i o n  on a p a t i e n t  w i t h  s e v e r e  l i m b  a p r a x i a  who 

was s u c c e s s f u l  i n  m anual  l a n g u a g e  a c q u i s i t i o n .  

A d d i t i o n a l l y ,  i n a d e q u a t e  r e a d i n g  c o m p r e h e n s i o n  s c o r e s  

h a v e  been f o u n d  i n  p a t i e n t s  who w e r e  s u c c e s s f u l  i n  

u s i n g  g e s t u r e s  t o  c o m m u n ic a t e  (Code & G a u n t ,  1 9 8 6 ;  

E a g l e s o n  8< K n u d s o n ,  1 9 7 0 ;  H o lm e s ,  1 9 7 5 ) .  I t  i s  o b v i o u s  

f r o m  t h e  s t u d i e s  t h a t  h a v e  o b t a i n e d  r e s u l t s  a t  v a r i a n c e  

w i t h  t h e  t h e o r e t i c a l  m o d e ls  t h a t  t h e s e  m o d e ls  h a v e  n o t  

been s u c c e s s f u l  i n  b e i n g  a b l e  t o  e x p l a i n  why some  

a p h a s i c s  can a c q u i r e  and u s e  g e s t u r e s  t o  f a c i l i t a t e  

c o m m u n i c a t i o n  w h i l e  o t h e r s  c a n n o t .
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I n  a d d i t i o n  t o  t h e  p r o p o s e d  t h e o r i e s  o t h e r  

i n v e s t i g a t o r s  h a v e  a t t e m p t e d  t o  u n d e r s t a n d  why g e s t u r e s  

h a v e  w o rk e d  -for some a p h a s i c s  by  l o o k i n g  a t  t h e  

s p e c i f i c  d i f f e r e n c e s  b e t w e e n  s p e e c h  and g e s t u r e .  S i n c e  

s i g n  l a n g u a g e  and f i n g e r s p e l 1 i n g  a r e  v i s u o m o t o r  r a t h e r  

t h a n  a u d i t o r y - v o c a l  c o m m u n i c a t i o n  s y s t e m s ,  i t  h a s  been  

s u g g e s t e d  t h a t  t h e  p a t t e r n  o f  c e r e b r a l  o r g a n i s a t i o n  may 

d i f f e r  b e tw e e n  t h e  t w o  s y s t e m s  o f  s p e e c h  and g e s t u r e .

As d i s c u s s e d  e a r l i e r ,  F ' o i z n e r  e t  a l  . , ( 1 9 7 9 )  h a v e

o b t a i n e d  r e s u l t s  i n d i c a t i n g  t h a t  c o m p r e h e n s i o n  o f  ASL 

may i n  f a c t  be  more  b i l a t e r a l l y  r e p r e s e n t e d  t h a n  

E n g l i s h .  T h u s ,  i t  may be  t h e  more  b i l a t e r a l  c e r e b r a l  

r e p r e s e n t a t i o n  o f  manual  s i g n s  t h a t  c o n t r i b u t e s  t o  i t s  

s u c c e s s f u l  a c q u i s i t i o n  by a p h a s i c s .  The  i m p o r t a n c e  o f  

t h e  r i g h t  h e m i s p h e r e  i n  t h e  a c q u i s i t i o n  o f  g e s t u r e s  i s  

f u r t h e r  h i g h l i g h t e d  by  t h e  o b s e r v a t i o n  made by H e i l m a n  

e t  a l . ,  ( 1 9 7 9 )  o f  an a p h a s i c  p a t i e n t  who had

s u c c e s s f u l l y  a c q u i r e d  A m e r - I n d  g e s t u r e s  and l a t e r  l o s t  

h i s  a b i l i t y  b o t h  t o  co m p reh e n d  and u s e  t h e  g e s t u r e s  

s u b s e q u e n t  t o  a r i g h t  h e m i s p h e r e  s t r o k e .

A n o t h e r  e x p l a n a t i o n  t h a t  h a s  been  p r o p o s e d  f o r  t h e  

s u c c e s s  o f  g e s t u r a l  p r o g r a m s  w i t h  a p h a s i c s  h a s  been  

t h a t  t h e r e  i s  an i n c r e a s e d  o p p o r t u n i t y  f o r  t h e
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c l i n i c i a n  t o  p r o v i d e  p r o p r i o c e p t i v e  i n f o r m a t i o n  

r e g a r d i n g  t h e  g e s t u r e  by  m o l d i n g  and g u i d i n g  t h e  

s u b j e c t ’ s h a n d s  d u r i n g  t r a i n i n g ;  and i t  i s  n o t  p o s s i b l e  

t o  p r o v i d e  t h i s  t y p e  o f  m a n i p u l a t i o n  t o  t h e  s p e e c h  

m u s c u l a t u r e .

T h e r e  a r e  p r o b a b l y  many a d d i t i o n a l  r e a s o n s  t h a t  we 

h a v e  n o t  y e t  e x p l o r e d  f o r  why g e s t u r a l  c o m m u n i c a t i o n  

t h e r a p y  p r o g r a m s  a r e  f r e q u e n t l y  more  s u c c e s s f u l  t h a n  

s p e e c h - b a s e d  a p p r o a c h e s  w i t h  a p h a s i c  s u b j e c t s .  I t  i s  

hoped t h a t  f u t u r e  s t u d i e s  w i l l  c o n t i n u e  t o  e x a m i n e  how 

g e s t u r e  can  b e  u s e d  by  a p h a s i c s  f o r  c o m m u n i c a t i v e  

p u r p o s e s ,  and i n  s o  d o i n g  p r o v i d e  f u r t h e r  i n f o r m a t i o n  

on why g e s t u r e  h a s  d e v e l o p e d  a s  such  a v i a b l e  

c o m m u n i c a t i o n  a l t e r n a t i v e .



CHAPTER I I I

M e thod

S u b j e c t s

S u b j e c t s  w e r e  8  a p h a s i c  a d u l t s  ( m a l e s  = 5 ,  

f e m a l e s  = 3 )  and 6 n o n - n e u r o l o g i c a l  a d u l t s  s e r v e d  as  

c o n t r o l s  ( m a l e s  = 3 ,  f e m a l e s  = 3 ) .  Seven  o f  t h e  e i g h t  

a p h a s i c s  and a l l  o f  t h e  c o n t r o l s  w e r e  n a t i v e  E n g l i s h  

s p e a k e r s .  A l l  s u b j e c t s  w e r e  r i g h t - h a n d e d  as  d e t e r m i n e d  

by t h e  A n n e t t  H a n d e d n e s s  I n v e n t o r y  ( A n n e t t ,  1 9 7 0 ) .  T h e  

tw o  g r o u p s  w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  . 0 5  

l e v e l  f o r  e i t h e r  a g e  o r  e d u c a t i o n  ( s e e  T a b l e  1 ) .  The  

t i m e  s i n c e  s t r o k e  was q u i t e  v a r i a b l e  among t h e  g r o u p s  

w i t h  m o n th s  p o s t s t r o k e  r a n g i n g  f r o m  4 t o  1 9 0 .

T h e  s u b j e c t s  w e r e  d i v i d e d  i n t o  f o u r  g r o u p s  f o r  

t r a i n i n g  p u r p o s e s .  F o u r  a p h a s i c s  w e r e  a s s i g n e d  t o  

g r o u p  A and f o u r  t o  g r o u p  B. The  s i x  c o n t r o l  s u b j e c t s  

w e r e  a l s o  d i v i d e d  i n t o  tw o  g r o u p s  o f  t h r e e  s u b j e c t s  

e a c h  and a s s i g n e d  t o  g r o u p s  C and D. The  a p h a s i c  

s u b j e c t s  w e r e  s e l e c t e d  on t h e  b a s i s  o f  t h e  f o l l o w i n g  

c r i  t e r i  as

1. D i a g n o s e d  a s  a p h a s i c  on t h e  b a s i s  o f  s c o r e s  

o b t a i n e d  on t h e  B o s t o n  D i a g n o s t i c  A p h a s i a  E x a m i n a t i o n



T able  1

S u b je c t  B io g r a p h ic a l Data

Months A p hasia  L esio n Speech
Subj Age Sex Educ O ccup ation P o st  O nset Type L o c a tio n  Therapy H em ipares

A p h a s ic s

JS SB M 13 C o r r e c t io n s  Aida 50 m ild  e x p r e s s L f r o n t o - p a r ie t Y R
AH 59 M 15 E le c t r o p la te r 4 m ild  e x p r e s s L f r o n t o - p a r ia t Y r ec o v  R
DJ S2 F 16 Admin A s s is t a n t 104 m ild  e x p r e s s L fr o n t a l Y R
RB 62 M 11 B ldg  E ngin eer 60 m ild  express L f r o n t o - p a r ie t Y r ec o v  R
MF 47 M 17 Law S tu d en t 21 mix t o n f lu e n t L f r o n t o - p a r ia t Y R
SS 52 F 16 C osm eto1og i s t 50 Broca L f r o n t o - p a r ie t Y R
PB 56 F 12 C1erk /h o u se u  i f e 190 m ild  e x p r e s s L fr o n to -tem p o r Y R
EA 56 M 18 E n g in eer  Admin 51 mix n o n f lu e n t L f r o n t o - p a r ie t Y a i l d  R

tem poral

Mean 5 7 .7 5 1 4 .7 5 6 6 .2 5

No. Days 
Between  

Prbl and Prb2

C o n tr o ls

BB 59 M 16 T r a n s la to r
JB 58 F IB Elem T eacher
BL 43 F 17 SP ED T eacher
JT 49 M 16 M il i ta r y  P o l i c e
FH 66 M IB M usic i an /T ea ch er
EH 62 F 13 C lerk

Mean 5b 1 6 .3 3

SJ
 

m 
Nl

 
NJ

 
N

l
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(BDAE) ( G o o d g l a s s  8< K a p l a n ,  1 9 7 2 ,  1 9 8 3 )  *

2 .  A l e r t  and w e l l  m o t i v a t e d .

3 .  T e s t e d  no s o o n e r  t h a n  t h r e e  m onths  p o s t s t r o k e .

P r i o r  t o  t h e  e x p e r i m e n t a l  s e s s i o n s  t h e  a p h a s i c

s u b j e c t s  w e r e :

1. E v a l u a t e d  t o  d e t e r m i n e  t h e i r  l e v e l  o-f p r a x i c  

f  u n c t  i  o n i  n g .

2 .  E v a l u a t e d  t o  c o n f i r m  t h a t  t h e y  had no p r i o r  

k n o w le d g e  o f  t h e  24  s i g n s  t o  be p r e s e n t e d  d u r i n g  

t r a i  n i  n g „

3„ T r a i n e d  t o  r e s p o n d  t o  a l l  t a s k  r e l e v a n t  

i n s t r u c t i o n s  u s i n g  e x a m p l e  s i g n  s t i m u l i  s i m i l a r  t o  

t h o s e  used  i n  t h e  s t u d y .

4 .  E v a l u a t e d  t o  c o n f i r m  t h a t  t h e y  w e re  n o t  

e x p e r i e n c i n g  a n y  t a c t i l e  i m p a i r m e n t  on t h e  l e f t  s i d e  o f  

t h e  body  o r  a n y  o t h e r  body  a r e a s  a s s o c i a t e d  w i t h  t h e  

s i g n s  t o  be  t r a i n e d .  T a c t i l e  p e r c e p t i o n  was e x a m in e d  

usiing a t a c t i l e  p e r c e p t i o n  t e s t ,  c r e a t e d  by t h e  p r e s e n t  

e x a m i n e r  ( s e e  A p p e n d ix  A) and a d m i n i s t e r e d  a c c o r d i n g  t o  

t h e  method d e v e l o p e d  by  F i n k ,  G ree n  and B e n d e r  ( 1 9 5 2 )  

t o  a d m i n i s t e r  t h e  f a c e - h a n d  t e s t  ( F i n k  e t  a l  . , 1 9 5 2 ) .

P r i o r  t o  t h e  e x p e r i m e n t a l  s e s s i o n s  t h e  c o n t r o l  

s u b j e c t s  w e r e :

1. E v a l u a t e d  t o  c o n f i r m  t h a t  t h e y  had no p r i o r
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k n o w le d g e  o f  t h e  2 4  s i g n s  t o  be  p r e s e n t e d  d u r i n g  

t r a i n i  n g „

2 .  T r a i n e d  t o  r e s p o n d  t o  a l l  t a s k  r e l e v a n t  

i n s t r u c t i o n s  u s i n g  e x a m p l e  s i g n  s t i m u l i  s i m i l a r  t o  

t h o s e  used  i n  t h e  s t u d y .

A 3 x 2 x 2 ( T r a n s l u c e n c y  x E-iody C o n t a c t  x 

P r o d u c t i o n  C o m p l e x i t y )  a n a l y s i s  o f  v a r i a n c e  d e s i g n  was 

used  i n  t h i s  i n v e s t i g a t i o n -  T h e  t h r e e  i n d e p e n d e n t  

v a r i a b l e s  w e r e  t r a n s l u c e n c y , p r o d u c t i o n  c o m p l e x i t y ,  and  

body c o n t a c t -  L e v e l s  o f  t h e  i n d e p e n d e n t  v a r i a b l e s  w e r e  

h i g h  v s -  medium v s .  lo w  ( t r a n s l u c e n c y ) ,  c o n t a c t  v s .  no 

c o n t a c t  (body  c o n t a c t ) ,  and h i g h  v s -  lo w  ( p r o d u c t i o n  

c o m p l e x i t y ) .  The  d e p e n d e n t  v a r i a b l e s  w e r e  t o t a l  number  

o f  t r a i n i n g  t r i a l s  ( h a n d s h a p i n g  and p h y s i c a l  g u i d a n c e  

t r i a l s )  a d m i n i s t e r e d  d u r i n g  a c q u i s i t i o n ,  and t o t a l  

number o f  c o r r e c t  p a r a m e t e r s  p r o d u c e d  on t h e  i m m e d i a t e  

p o s t t r a i n i n g  t e s t ,  t h e  same d a y  p o s t t r a i n i n g  p r o b e  

( p r o b e  1) and t h e  o ne  week p o s t t r a i n i n g  p r o b e  ( p r o b e  

2 ) .  E i u b je c t s  w e r e  r a n d o m l y  a s s i g n e d  t o  g r o u p s  f o r  

o r d e r  o f  s i g n  p r e s e n t a t i o n .  A n o n - n e u r o l o g i c a l  c o n t r o l  

g r o u p  was u s e d .
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M a t e r i a l s

E’C gtca i .n i .ng__ Tes ts

The  - f o l l o w i n g  a s s e s s m e n t  was made o f  e ac h  a p h a s i c  

s u b j e c t  p r i o r  t o  b e g i n n i n g  s i g n  t r a i n i n g ;

I -  Iy& s_ § Q d _S e ve r i ty __ o f_ _ A £h as i_a „  The B o s to n  

D i a g n o s t i c  A p h a s i a  E x a m i n a t i o n  (BDAE) ( G o o d g l a s s  & 

K a p l a n ,  1 9 7 2 )  was us ed  i n  t h i s  s t u d y  t o  d e t e r m i n e  t h e  

t y p e  and s e v e r i t y  o f  a p h a s i a  e a c h  s u b j e c t  e x h i b i t e d .

T he  BDAE t e s t  b a t t e r y  was d e v i s e d  t o  p r o v i d e  a 

c o m p r e h e n s i v e  a s s e s s m e n t  o f  t h e  c o m p o n e n ts  o f  l a n g u a g e  

t h a t  may be  d i s t u r b e d  f o l l o w i n g  b r a i n  i n j u r y  ( G o o d g la s s  

& K a p l a n ,  1 9 7 2 ) .  T w e l v e  f u n c t i o n  a r e a s  d e f i n e d  by  

f a c t o r  a n a l y s i s  a s  r e l a t e d  t o  c o m m u n i c a t i o n ,  a r e  

s y s t e m a t i c a l l y  e x a m in e d  by t h i s  t e s t .  F i v e  m a in  

l a n g u a g e  a r e a s  a r e  e x a m i n e d ,  t h e y  i n c l u d e :  

C o n v e r s a t i o n a l  and e x p o s i t o r y  speesch- a u d i t o r y  

c o m p r e h e n s i o n ,  o r a l  e x p r e s s i o n ,  u n d e r s t a n d i n g  w r i t t e n  

l a n g u a g e  and w r i t i n g .  A t o t a l  o f  3 4  s u b t e s t s  c o m p r i s e  

t h e  b a t t e r y .  S c o r i n g  o f  e ac h  s u b t e s t  b e g i n s  w i t h  

d e t e r m i n i n g  t h e  number o f  c o r r e c t  i t e m s .  Raw s c o r e s  

a r e  t h e n  c o n v e r t e d  t o  z - s c o r e s  d e r i v e d  f r o m  a n o r m a t i v e  

s t u d y  o f  a p h a s i c  p a t i e n t s .  By c o m p l e t i n g  t h e  s e v e n  

7 - p o i n t  s c a l e s  i n c l u d e d  i n  t h e  " R a t i n g  S c a l e  P r o f i l e  o f  

S peech  C h a r a c t e r i s t i c s "  t h e  p a t i e n t ’ s t y p e  and s e v e r i t y



157

o f  a p h a s i a  can  be d e t e r m i n e d .

An e v a l u a t i o n  o f  t h e  r e l i a b i l i t y  o f  t h e  s u b t e s t s  

was o b t a i n e d  by  e x a m i n i n g  t h e  p r o t o c o l s  o f  3 4  a p h a s i c  

p a t i e n t s  d i s t r i b u t e d  t h r o u g h  f i v e  l e v e l s  o f  s e v e r i t y  

( G o o d g l a s s  S< K a p l a n ,  1 9 7 2 ) .  U s i n g  t h e  K u d e r - R i c h a r d s o n  

method o f  d e t e r m i n i n g  s u b t e s t  r e l i a b i l i t y ,  c o e f f i c i e n t s  

h a v e  been  o b t a i n e d  t h a t  i n d i c a t e  good i n t e r n a l  

c o n s i s t e n c y  w i t h i n  s u b t e s t s .  A l l  t h e  i n t e r n a l  

r e l i a b i l i t y  c o e f f i c i e n t s ,  e x c e p t  o n e ,  a r e  a b o v e  . .80 .

Norms w e r e  c o l l e c t e d  f r o m  a n o n - b r a i n - i n j u r e d  

p o p u l a t i o n  o f  147  s u b j e c t s  s a m p le d  a c r o s s  a g e  and  

e d u c a t i o n a l  l e v e l s  ( B o r o d ,  G o o d g l a s s  S< K a p l a n ,  1 9 8 0 ) .  

A l l  t h e  s u b j e c t s  w e r e  E n g l i s h  s p e a k i n g  and  

r i g h t - h a n d e d .  M eans ,  s t a n d a r d  d e v i a t i o n s  and r a n g e s  

w e r e  com puted  f o r  e a c h  g r o u p .  Based on t h e  p e r f o r m a n c e  

o f  t h e  s u b j e c t s  i t  was s u g g e s t e d  t h a t  t h e  l o w e s t  s c o r e  

f o r  e a c h  g r o u p  be  t h e  c u t - o f f  b e l o w  w h ic h  i m p a i r m e n t  

may be  e x p e c t e d .

A u d i_ t g r y _ Q o m p r e h e n s i o n . T h e  " S h o r t  V e r s i o n "  o f  

t h e  To k en  T e s t  (D e R e n z i  ?< F a g l i o n i ,  1 9 7 8 )  was  

a d m i n i s t e r e d  t o  a s s e s s  a u d i t o r y  c o m p r e h e n s i o n . The  

t e s t  c o n s i s t s  o f  2 0  p l a s t i c  t o k e n s .  Ten a r e  c i r c l e s  

and t e n  s q u a r e s .  F i v e  s q u a r e s  and c i r c l e s  a r e  l a r g e  

and f i v e  s q u a r e s  and c i r c l e s  a r e  s m a l l .  I n  e a c h  s e r i e s
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o-f 5  c i r c l e s  o r  s q u a r e s ,  t h e  c o l o r s  b l a c k ,  w h i t e ,  r e d ,  

y e l l o w  and g r e e n  a r e  r e p r e s e n t e d .  The  t e s t  i s  

a d m i n i s t e r e d  by  p r e s e n t i n g  t h e  2 0  t o k e n s ,  a r r a n g e d  i n  a 

s p e c i f i e d  m a n n e r ,  t o  t h e  s e a t e d  s u b j e c t .  T he  t e s t  

c o n t a i n s  3 6 - i t e r n s  p r e s e n t e d  i n  s i x  p a r t s .  T h i s  t e s t  

d i - f - f e r s  -from t h e  o r i g i n a l  To k en  T e s t  <De R e n z i  ?< 

V i g n o l o ,  1 9 6 2 )  d ue  t o  t h e  i n c l u s i o n  o f  a s i x t h  s e c t i o n ,  

P a r t  I .  P a r t  I  was ad d ed  t o  l o w e r  t h e  t e s t ’ s r a n g e  o f  

d i f f i c u l t y .  The p a t i e n t  e a r n s  one  c r e d i t  f o r  each  

s u c c e s s f u l  p e r f o r m a n c e  on t h e  f i r s t  t r y .  I f  t h e  

p a t i e n t  f a i l s  o r  d o e s  n o t  r e s p o n d  f o r  f i v e  s e c o n d s  a 

seco n d  c h a n c e  i s  p r o v i d e d .  S u c c e s s  on t h e  s ec o n d  t r y  

i s  g i v e n  h a l f  c r e d i t .

N o r m a t i v e  d a t a  was o b t a i n e d  f o r  2 1 5  

n o n - b r a i n - - d a m a g e d  c o n t r o l  s u b j e c t s  and 2 0 0  a p h a s i c  

p a t i e n t s .  The a u t h o r s  recommend t h a t  t h e  s c o r e s  be  

a d j u s t e d  f o r  e d u c a t i o n .  T h e  a d j u s t e d  s c o r e  t h a t  was 

f o u n d  t o  b e s t  d i s t i n g u i s h  n o r m a l  f r o m  p a t h o l o g i c a l  

p e r f o r m a n c e  was 2 9 .  O n l y  5?. o f  t h e  c o n t r o l  s u b j e c t s  

s c o r e d  l o w e r  and 77. o f  t h e  a p h a s i c  p a t i e n t s  s c o r e d  

h i g h e r .  A scheme f o r  g r a d i n g  a u d i t o r y  c o m p r e h e n s io n  

b a s e d  on t h e  a d j u s t e d  s c o r e s  i s  p r e s e n t e d  f o r  m a k in g  

c l i n i c a l  d i s c r i m i n a t i o n s .  The  a u t h o r s  f o u n d  t h a t  

s c o r e s  b e l o w  17 d i s t i n g u i s h e d  p a t i e n t s  w i t h  g l o b a l
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a p h a s i a  f r o m  t h e  h i g h e r  s c o r i n g  o n e s  w i t h  B r a c a ’ s 

a p h a s i  a .

3 -  i y a l  u a t  i . g n _ o f  _ G e s t u r e _ P r o d u c t  i _ g n _ lP rax  i  c 

F u n c t i o n i n g ) . .  The  b a t t e r y  o f  t e s t s  a d m i n i s t e r e d  t o  

e v a l u a t e  p r a x i c  f u n c t i o n i n g  i s  p r e s e n t e d  i n  A p p e n d ix  B.

Two normed t e s t a  _ f '■u p r a x  i  a w e r e  a d m i n i s t e r e d  t o  

e x a m i n e  p r a x i c  f u n c t i o n i n g ,  t h e y  w e r e :  The K im u r a  Hand  

P o s t u r e  C o p y in g  T e s t  ( K i m u r a ,  1 9 8 2 )  and K i m u r a ’ s 

Movement C o p y in g  T e s t  ( K i m u r a ,  1 9 8 2 ) .

I t l l_E i (B y ! iy „ t !§ D !^ _ P 9§ ty C ® _ .C o g y i .n g _ T e s t  i s  a s l i g h t l y  

a b b r e v i a t e d  v e r s i o n  o f  t h e  K i m u r a  Hand P o s t u r e  C o p y in g  

T e s t  d e s c r i b e d  and normed i n  K i m u r a  ( 1 9 8 2 ) .  T h i s  t e s t  

r e q u i r e s  t h e  s u b j e c t  t o  c o p y  f i v e  hand p o s t u r e s ,  most  

o f  w h ic h  a r e  t a k e n  f r o m  t h e  d e a f  a l p h a b e t .  S i n c e  t h e  

hand on t h e  same s i d e  a s  t h e  l e s i o n  i s  t y p i c a l l y  

u n a f f e c t e d  by  t h e  s t r o k e  t h i s  hand i s  used  f o r  t h e  

t e s t . .  Each p o s t u r e  i s  s c o r e d  2 ,  1 o r  0 d e p e n d i n g  on

w h e t h e r  i t  i s  c o r r e c t l y  c o p i e d  on t h e  f i r s t  o r  s ec o n d  

t r i a l ,  o r  n o t  a t  a l l .  The  maximum s c o r e  i s  10 .

K im u r a  ( 1 9 8 2 )  r e p o r t e d  d a t a  f r o m  118  b r a in - d a m a g e c l  

p a t i e n t s  w i t h  u n i l a t e r a l  b r a i n  damage,  7 2  l e f t  

h e m i s p h e r e  damaged p a t i e n t s  and  4 6  r i g h t  h e m i s p h e r e  

damaged p a t i e n t s .  T he  s c o r e s  r e p o r t e d  by  K i m u r a  w e r e  

f o r  t h e  hand on t h e  same s i d e  as  t h e  l e s i o n .  T h e  mean
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s c o r e  o f  t h e  p a t i e n t s  w i t h  l e f t  h e m i s p h e r e  damage was 

6 5 . 5 %  c o r r e c t ,  c o m p are d  t o  t h e  mean s c o r e  o f  t h e  

p a t i e n t s  w i t h  r i g h t  h e m i s p h e r e  damage w h ic h  was 797. 

c o r r e c t .  K im u r a  s u g g e s t e d  t h a t  s c o r e s  b e lo w  a 907. 

p e r f o r m a n c e  l e v e l  o f  t h e  mean s c o r e  o f  t h e  r i g h t  

h e m i s p h e r e  damaged p a t i e n t s ,  be  c o n s i d e r e d  i m p a i r e d .  

Based on K i m u r a ’ s r e c o m m e n d a t i o n  t h e  c u t - o f f  v a l u e  f o r  

im p a i r m e n t ,  was 7 1 . 1 7  c o r r e c t .

N o r m a t i v e  d a t a  w e r e  o b t a i n e d  f r o m  a g r o u p  o f  

e l d e r l y  n o r m a l s  ( K i m u r a ,  1 9 8 2 ) .  The  g r o u p  p e r f o r m e d  a t  

a l e v e l  s i m i l a r  t o  t h a t  o f  t h e  r i g h t  h e m i s p h e r e  g r o u p  

( n o r m a l s ,  727. c o r r e c t ;  r i g h t  h e m i s p h e r e  l e s i o n s ,  797, 

c o r r e c t  > .

T e s t i n g  o f  a d d i t i o n a l  s t a t i c  hand  p a s t u r e s  was  

a l s o  i n c l u d e d  i n  t h e  exami  n a t i  on o f  p r a x i s  t o  e n a b l e  a 

t h o r o u g h  e v a l u a t i o n  o f  t h e  s u b j e c t s ’ a b i l i t y  t o  make  

a l l  hand p o s t u r e s  t o  be  used  i n  t r a i n i n g .

Xtlg_!iL!Dy;Ci;_!!!sv§.!I!i,.Q.t_QoB.yi_ng_Test. i s  an a b b r e v i a t e d  

f o r m  o f  t h e  movement c o p y i n g  t a s k  d e s c r i b e d  i n  K im u r a  

and A r c h i b a l d  ( 1 9 7 4 ) .  The  f o r m  used  i n  t h e  p r e s e n t  

b a t t e r y  i s  d e s c r i b e d  and normed i n  K i m u r a  ( 1 9 8 2 ) .  T h i s  

t e s t  r e q u i r e s  t h e  s u b j e c t  t o  i m i t a t e  movements  o f  t h e  

h a n d s  and arms t h a t  f o r m  u n f a m i l i a r  m e a n i n g l e s s  

s e q u e n c e s .  T h r e e  s e r i e s  o f  movements  i n v o l v i n g  one
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hand and arm a r e  p r e s e n t e d  -for i m i t a t i o n .  The p a t i e n t  

c o p i e s  t h e  movement as  soon a s  t h e  e ; : p e r i m e n t e r  h a s

c o m p l e t e d  i t .  S e v e r a l  f e a t u r e s  o f  a p a r t i c u l a r

movement s e q u e n c e  a r e  i n d e p e n d e n t l y  s c o r e d ,  s uch  as  

hand p o s t u r e ,  hand  o r i e n t a t i o n ,  o c c u r r e n c e  o f  movement ,  

d i r e c t i o n  o f  m ovem e nt ,  e t c .  I f  on t h e  f i r s t  t r i a l  t h e

movement p a t t e r n  i s  n o t  c o r r e c t  i n  a l l  t h e s e

c h a r a c t e r i s t i c s  a s e c o n d  t r i a l  i s  g i v e n .  Each  

com pone nt  o f  t h e  s e q u e n c e  i s  s c o r e d  2 ,  1 o r  0 d e p e n d in g

on w h e t h e r  i t  i s  c o r r e c t l y  p e r f o r m e d  on t h e  f i r s t  o r  

s e c o n d  t r i a l ,  o r  n o t  a t  a l l .  The  maximum p o s s i b l e  

s c o r e  i s  2 4 .

K im u r a  ( 1 9 8 2 )  r e p o r t e d  d a t a  f r o m  118  b r a i n - d a m a g e d  

p a t i e n t s  w i t h  u n i l a t e r a l  b r a i n  damage,  72  l e f t  

h e m i s p h e r e  damaged p a t i e n t s  and 4 6  r i g h t  h e m i s p h e r e  

dam aged.  T h e  s c o r e s  r e p o r t e d  by  K i m u r a  w e r e  f o r  t h e  

hand on t h e  same s i d e  as  t h e  l e s i o n .  The  mean s c o r e  o f  

t h e  p a t i e n t s  w i t h  l e f t  h e m i s p h e r e  damage was 597. 

c o r r e c t ,  and t h o s e  f o r  t h e  r i g h t  h e m i s p h e r e  damaged was  

7 8 7  c o r r e c t ,  w h ic h  was s i g n i f i c a n t l y  h i g h e r .  K im u r a  

s u g g e s t e d  t h a t  s c o r e s  f a l l i n g  b e l o w  a 907. p e r f o r m a n c e  

l e v e l  o f  t h e  mean s c o r e  o f  t h e  r i g h t  h e m i s p h e r e  damaged  

p a t i e n t s ,  be  c o n s i d e r e d  i m p a i r e d .  Based on K i m u r a ' s  

r e c o m m e n d a t i o n  t h e  c u t - o f f  v a l u e  f o r  i m p a i r m e n t  was
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7 0 . 2 %  c o r r e c t .

N o r m a t i v e  d a t a  w e r e  o b t a i n e d  -from a g r o u p  o-f 

e l d e r l y  n o r m a l s  ( K i m u r a ,  1 9 8 2 ) .  T h e  g r o u p  o-f n o r m a l s  

p e r f o r m e d  a t  a l e v e l  c l o s e  t o  t h a t  o f  t h e  r i g h t  

h e m i s p h e r e  g r o u p  ( n o r m a l s ,  75% c o r r e c t ;  r i g h t  

h e m i s p h e r e  g r o u p ,  7 8 % ) .

The  tw o  a p r a x i a  t e s t s  d i s c u s s e d  a b o v e  w e r e  us ed  t o  

e v a l u a t e  n o n r e p r e s e n t a t i o n a l  m o vem e n ts .

R e p r e s e n t a t i o n a l  movem ents  w e r e  i n v e s t i g a t e d  t h r o u g h  a 

c o m b i n a t i o n  o f  s e l e c t e d  BDAE I d e o m o t o r  A p r a x i a  t e s t  

i t e m s  and i t e m s  s e l e c t e d  f r o m  Brown ( 1 9 7 2 ) .  The  i t e m s  

c h o s e n  f r o m  t h o s e  t w o  s o u r c e s  e v a l u a t e d  b u c c o f a c i a l  

m o vem e n ts ,  arm and hand movements  t h a t  a r e  b o t h  

t r a n s i t i v e  and i n t r a n s i t i v e ,  and w h o l e - b o d y  m ovem ents .  

W i t h i n  e ac h  o f  t h e  l i m b  movement t y p e s ,  movements  made  

on t h e  body  and away  f r o m  t h e  body  w e r e  a l s o  e v a l u a t e d .

4 .  E v a l . u a t  i .o n _ g f  _ G e s c u re _ C g m Q r e h e n s i .g n . The  

a b i l i t y  t o  r e c o g n i s e  m e a n i n g f u l ,  n o n l i n g u i s t i c  

p a n to m im e d  a c t i o n  was e v a l u a t e d  by  The_Pantgmi.me  

B§£Q9 Q i t i P Q _ I g i t  ( B e n t o n ,  H a m s h e r ,  V a r n e y ,  S p r e e n ,

1 9 8 3 ) .  Each p a n t o m im e  on t h e  t e s t  shows a man 

p r e t e n d i n g  t o  u s e  a common o b j e c t  such  as  a s p o o n ,  p e n ,
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s u b j e c t  i s  r e q u i r e d  t o  p o i n t  t o  d r a w i n g s  o f  o b j e c t s  

whose p a n to m im e d  u s e s  a r e  shown i n  a s e r i e s  o f  

v i d e o t a p e d  p e r f o r m a n c e s .  Each  p a g e  o f  t h e  t e s t  b o o k l e t  

c o n t a i n s  f o u r  d r a w i n g s  f o r  e a c h  t e s t  i t e m .  The  f o u r  

r e s p o n s e  c h o i c e s  i n c l u d e  t h e  c o r r e c t ,  c h o i c e  ( e . g .  saw) , 

a s e m a n t i c  f o i l  (an  o b j e c t  b e l o n g i n g  t o  t h e  same c l a s s  

as  s t i m u l u s ,  e . g . ,  a x e ) ,  a n e u t r a l  f o i l  (an o b j e c t  

whose u s e  i s  p a n to m im e d  e l s e w h e r e  on t h e  t e s t ,  e . g . ,  

p e n ) ,  and an odd f o i l  (an o b j e c t  whose use i s  n o t  

s u i t a b l e  f o r  p a n t o m i m e ,  e . g . ,  t r a i n ) .  T h e r e  a r e  30  

t e s t  i t e m s ,  and f o u r  p r a c t i c e  i t e m s .  Each t e s t  i t e m  i s  

s c o r e d  one  p o i n t  f o r  e a c h  c o r r e c t  c h o i c e .

N o r m a t i v e  d a t a  h a v e  be en  o b t a i n e d  f r o m  3 0  

n o n - b r a i n - d a m a g e d  h o s p i t a l i z e d  p a t i e n t s  (B e n t o n  e t  a l . ,  

1 9 8 3 ) .  The n o n - b r a i n - d a m a g e d  s u b j e c t s ’ s c o r e s  r a n g e d  

f r o m  2 6 - 3 0 .  On t h e  b a s i s  o f  t h e s e  r e s u l t s ,  s c o r e s  o f  

l e s s  t h a n  26  w e r e  c l a s s i f i e d  as  d e f e c t i v e .

D a t a  h a s  a l s o  b e en  o b t a i n e d  f r o m  105  p a t i e n t s  w i t h  

l e f t  h e m i s p h e r e  b r a i n  damage.  A b o u t  307. o f  t h e  g r o u p  

made p e r f e c t  o r  n e a r - p e r f e c t  s c o r e s  ( 2 9 - 3 0 )  and about.  

60"/. p e r f o r m e d  w i t h i n  t h e  n o rm a l  r a n g e .  The  r e m a i n i n g  

p a t i e n t s  o b t a i n e d  e i t h e r  m i l d l y  d e f e c t i v e  ( 2 4 - 2 5 )  o r  

s e v e r e l y  d e f e c t i v e  ( 1 0 - 1 9 )  s c o r e s .
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O t h e r  s u b t e s t s  i n c l u d e d  i n  t h e  a p r s x i a  b a t t e r y  

w e re  t h e  t e s t  o f  v i s u a l  d i s c r i m i n a t i o n , p o r t r a y a l  o-f 

e m o t i o n s ,  k i n e s t h e t i c  memory,  k i n e s t h e t i c - v i s u a l  

m a t c h i n g ,  and movement  i d e n t i f i c a t i o n . T h e s e  t e s t s  

w e re  d e v e l o p e d  by  t h e  p r e s e n t  a u t h o r  f o r  t h e  p u r p o s e s  

o f  t h i s  e x p e r i m e n t .  T he  v i s u a l  d i s c r i m i n a t i o n  s u b t e s t  

e v a l u a t e d  t h e  a b i l i t y  t o  d i s c r i m i n a t e  b e t w e e n  tw o  

h a n d s h a p e s .  T h e  a b i l i t y  t o  p o r t r a y  e m o t i o n s  w i t h  t h e  

f a c e  was t e s t e d  on t h e  p o r t r a y a l  o f  e m o t i o n s  s u b t e s t .  

F o r  t h e  k i n e s t h e t i c  memory t a s k  t h e  s u b j e c t  was  

r e q u i r e d  t o  c l o s e  h i s / h e r  e y e s  and t h e  h a n d s  w e re  

m olded  i n t o  a h a n d s h a p e ,  a f t e r  w h i c h  t h e  s u b j e c t  was  

r e q u i r e d  t o  r e p r o d u c e  t h e  h a n d s h a p e  f i r s t  w i t h  one  hand  

t h e n  t h e  o t h e r .  S u b j e c t s  w e r e  r e q u i r e d  t o  p e r f o r m  t h e  

t a s k  w i t h  t h e i r  l e f t  h a n d .  The  k i n e s t h e t i c - v i s u a l  

m a t c h i n g  t a s k  r e q u i r e d  t h e  s u b j e c t  t o  c h o o s e  f r o m  an  

a r r a y  o f  t h r e e  p i c t u r e s  t h e  p i c t u r e  t h a t  c o r r e s p o n d e d  

t o  t h e  handshape? h i s / h e r  hand had b e e n  m o ld e d  i n t o .

T h e  movement i d e n t i f i c a t i o n  t a s k  r e q u i r e d  t h e  s u b j e c t  

t o  c h o o s e  t h e  t h r e e  p i c t u r e s  t h a t ,  c o r r e s p o n d e d  t o  t h e  

movements  p e r f o r m e d  by  t h e  e x p e r i m e n t e r .

5 -  i y b i e c t ^ s _ D e s l r e _ t g _ C o m m u n i . c a t e .  The s u b j e c t ' s  

d e s i r e  t o  c o m m u n i c a t e  was t h e  f i n a l  a r e a  a s s e s s e d .
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S e v e r a l  o f  t h e  q u e s t i o n s  i n  t h i s  a s s e s s m e n t  w e r e  b ased  

on S u t h e r l a n d  and K a t e s  ( 1 9 7 5 )  s u g g e s t i o n s  f o r  

a s s e s s i n g  c o m m u n i c a t i o n  n e e d s  i n  l a n g u a g e  i m p a i r e d  

s u b j e c t s , ,  T h e  r e m a i n i n g  q u e s t i o n s  w e r e  d e v e l o p e d  by  

t h e  p r e s e n t ,  a u t h o r  ( s e e  A p p e n d ix  C> .

Si .gns

The E n g l i s h  g l o s s e s  f o r  t h e  2 4  s i g n s  e m p lo y e d  i n  

t r a i n i n g  a r e  d i s p l a y e d  i n  T a b l e  2 .  Of t h e  2 4  s i g n s  

used  i n  t h i s  s t u d y  15 w e r e  n o r m a l l y  p r o d u c e d  u s i n g  one  

hand and 9 o f  t h e  s i g n s  r e q u i r e d  tw o  h a n d s  f o r  t h e i r  

c o r r e c t  p r o d u c t i o n .  F o r  t h e  p u r p o s e s  o f  t h i s  

e x p e r i m e n t  a l l  s i g n s  w e r e  t a u g h t  u s i n g  one h a n d .  

T h e r e f o r e ,  t h e  9 b i m a n u a l  s i g n s  w e r e  m o d i f i e d  i n t o  

u n i  manual  s i g n s .  T h e  2 4  s i g n s  w e r e  c h o s e n  f r o m  F r i s t o e  

and L l o y d ’ s ( 1 9 8 0 )  s u g g e s t e d  c o r e  l e x i c o n  o f  s i g n s  and  

f r o m  t h e  i t e m s  s u g g e s t e d  by  S k e l l y  ( 1 9 7 9 )  a s  i m p o r t a m t  

f o r  a b e g i n n i n g  s i g n  v o c a b u l a r y .  A d d i t i o n a l  s i g n s  w e r e  

o b t a i n e d  f r o m  F r i s t o e  and L l o y d ’ s ( 1 9 7 9 )  c o m p i l a t i o n  o f  

8 5 0  w o rd s  w h ic h  a p p e a r e d  i n  s e v e r a l  s i g n  m a n u a l s .  Two 

s i g n s  CHILD and P I P E  w e r e  n o t  o b t a i n e d  f r o m  e i t h e r  o f  

t h e  a b o v e  m e n t i o n e d  s o u r c e s .  T h e y  w e r e  i n c l u d e d  i n  

o r d e r  t o  o b t a i n  t h e  d e s i r e d  number  o f  s i g n s  i n  e a c h  

c a t e g o r y .  The  tw o  r e f e r e n c e  s o u r c e s  f o r  s i g n  

p r o d u c t i o n  w e r e  A _ B a s i c _ C g u r s e _ i .n _ A m e r i c a n _ S i . g n
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Table 2

English Glosses of Sion S tia u li Organized According to  Translucency.

Body Contact, and Production Coaolexitv

Sign n Translucency Body Contact Motoric Coaplexity

LOH TRANSLUCENCY (<3.00)

APPLE 2.09“ +BC HIGH
EGG 1.40c -BC LOH
PIPE 2.17* +BC HIGH
SHOES 1.70' -BC LOH
STORE 1.67= -BC HIGH
TOILET 1.63b -BC HIGH
HATER 2.71* +BC LOH
HOMAN 2.66b +BC LOH

MEDIUM TRANSLUCENCY (>3.01 <5.49)

BLANKET 3.53* -BC LOH
BOOK 3.83= -BC HIGH
CAT 4.29* -BC LOH
CLOTHES 3.33= +BC HIGH
COFFEE 3.30= -BC HIGH
COP 4.74* +BC LOH
FOOD 3.97- +BC LOH
NAN 3.03b +BC HIGH

continued
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(Table 2 continued)

Enolish Glosses of Sion S tia u li Organized According to  Translucency. 

Body Contact, and Production Coaolexitv

Sign H Translucency Body Contact Hotoric Complexity

AIRPLANE 5.71b

HI6H TRANSLUCENCY (>5.50) 

-BC HIBH
BABY" 6.10= ♦BC HI6H
BED 6.23** ♦BC LOH
CHILD 6.03* -BC LOH
COHB" 6.54c ♦BC HI6H
DRINK 6.77* -BC LOH
PENCIL 5.87c -BC HI6H
TELEPHONE 6.86" ♦BC LOH

Note. -BC = no body contact; +BC = body contact.
•Mean translucency values taken f r o i  "Ratings of Sign Translucency and 61oss 
Concreteness" by R. L. L u ft ig , L. L. Lloyd, and J. L. Page, 1982, Sion Language 
Studies. 37. 305-343. Adapted by permission.
"Mean translucency values taken froa  "Ratings of Perceived Translucency in  Manual 
Signs as a Predictor of Sign Lea rnab ility " by R. L. L u ft ig , J. L. Page, and L. L. Lloyd, 
1903, Journal of Children with Communication Disorders. 6, 117-134.
Adapted by permission.
cHean translucency values taken from Appendix E.
"The signs BABY and COHB mere taught as body contact C+BC) signs.
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L a n g u a g e  ( H u m p h r i e s ,  F'adden O ' R o u r k e ,  1 9 8 0 )  and A 

D i c t i g n a r y _ D f _ A m e r i c a n _ S i 3 n _ L a n a u a g e  ( S t o k o e , C a s t e r l i  ne  

?< C r o n e b e r g ,  1 9 7 6 ) .

Th e  s i g n s  w e r e  d i v i d e d  a c c o r d i n g  t o  t h e i r  r a t e d  

t r a n s l u c e n c y  i n t o  g r o u p s  o f  h i g h ,  medium,  and lo w  

t r a n s l u c e n c y  ( s e e  T a b l e  2 ) .  S i g n s  w e r e  a l s o  c l a s s i f i e d  

i n t o  t w o  g r o u p s  a c c o r d i n g  t o  w h e t h e r  t h e y  i n v o l v e d  

body c o n t a c t  ( t o u c h )  i n  t h e i r  p r o d u c t i o n  and i n t o  tw o  

a d d i t i o n a l  g r o u p s  a c c o r d i n g  t o  t h e i r  p r o d u c t i o n  

c o m p l e x i t y  v a l u e  ( s e e  T a b l e  2 ) .  E i g h t  s i g n s  w e r e  

c h o s e n  -for e a c h  t r a n s l u c e n c y  l e v e l .  T w e l v e  s i g n s  w e re  

a l s o  c h o s e n  -for e a c h  l e v e l  o-f t h e  o t h e r  i n d e p e n d e n t  

v a r i a b l e s  ( 1 2  t o u c h  and 12 no t o u c h  s ig ns; !  12 h i g h  and  

12 lo w  p r o d u c t i o n  c o m p l e x i t y  s i g n s ) .

B § Q d ° f f l i ^ § £ i g n _ g f _ S i . g n s .  T he  s i g n s  w e r e  r a n d o m l y  

a s s i g n e d  t o  o ne  o-f e i g h t  s e t s  t o  y i e l d  a s i n g l e  random  

o r d e r  o-f p r e s e n t a t i o n  -for t r a i n i n g  a l l  s u b j e c t s .  G i v e n  

i n  T a b l e  3 a r e  t h e  E n g l i s h  g l o s s e s  -for  t h e  2 4  s t i m u l u s  

i t e m s  i n  t h e  o r d e r  o-f t h e i r  p r e s e n t a t i o n .  The e i g h t  

s i g n  s e t s  w e r e  f u r t h e r  d i v i d e d  i n t o  tw o  s u b s e t s  l a b e l e d  

A t h r o u g h  D and E t h r o u g h  H f o r  a d m i n i s t r a t i o n  d u r i n g  

t r a i n i n g .  The  tw o  s u b s e t s  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  

i n  t h e i r  a v e r a g e  t r a n s l u c e n c y ,  t < 2 2 )  = 1 . 5 8 ,  g = . 1 3 ,  

p r o d u c t i o n  c o m p l e x i t y ,  LJ = 6 2 . 5 ,  g = . 5 9 ,  o r  amount o f
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T a b l e  3

E n g l i s h  Blcpsses f o r  t h e  T w e n t y - f o u r  S t i m u l u s  I t e m s  

O r g a n i z e d  I n t o  S e t s

S e t  ft 

DRINK  

COP

TELEPHONE

S e t  B 

BABY 

BED 

WOMAN

S e t  C 

C H ILD  

CAT 

STORE

S e t  D 

MAN 

COFFEE 

CLOTHES

S e t  E 

T O IL E T  

BLANKET 

COMB

S e t  F 

P I P E  

FOOD 

SHOES

S e t  G 

BOOK 

WATER 

PENCIL

S e t  H 

AIRPLANE  

APPLE 

EBB
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body  c o n t a c t ,  = ( 1 ,  N = 2 4 )  = . 6 6 7 ,  p = «4 2 - 

Pictures
The p i c t u r e d  r e f e r e n t s  o f  t h e  s i g n s  w e r e  d ra w n  on 

s e p a r a t e  3 x 5  i n c h  c a r d s .  The  w r i t t e n  word  

c o r r e s p o n d i n g  t o  t h e  p i c t u r e  was p r e s e n t e d  a l o n g  w i t h  

t h e  p i c t u r e  on t h e  c a r d  ( p i c t u r e s  a r e  p r e s e n t e d  i n  

A p p e n d ix  D ) .

P r o c e d u r e

i n g _ P r p c e d u r e

The  mean t r a n s l u c e n c y  v a l u e s  u s e d  t o  g r o u p  15 o f  

t h e  24- s i g n s  a c c o r d i n g  t o  h i g h ,  m edium,  and lo w  

t r a n s l u c e n c y  w e r e  o b t a i n e d  f r o m  L u f t i g ,  F a g e  and L l o y d  

( 1 9 8 3 )  and L u f t i g ,  L l o y d ,  and Page  ( 1 9 8 2 )  . T h e s e  

a u t h o r s  used a r a t i n g  p r o c e d u r e  t o  o b t a i n  t r a n s l u c e n c y  

v a l u e s  f o r  many s i g n s .  R a t i n g s  w e r e  t a l l i e d  and  

a v e r a g e d  f o r  t h e  i n d i v i d u a l  s i g n s .  S i g n s  w e r e  t h e n  

r a n k  o r d e r e d  by  mean r a t i n g s .  F o r  t h e  p u r p o s e s  o f  t h i s  

e x p e r i m e n t  a l l  s i g n s  w i t h  mean r a t i n g s  o f  £ 5 . 5 0  w e re  

a s s i g n e d  t o  t h e  h i g h  t r a n s l u c e n c y  c a t e g o r y ,  t h o s e  r a t e d  

£ 3 . 0 1  t o  1 5 . 4 9  w e r e  a s s i g n e d  t o  t h e  medium t r a n s l u c e n c y  

c a t e g o r y ,  and t h o s e  r a t e d  1 3 . 0 0  w e r e  a s s i g n e d  t o  t h e  

lo w  t r a n s l u c e n c y  c a t e g o r y .

Mean t r a n s l u c e n c y  r a t i n g s  f o r  u n i m a n u a l  v e r s i o n s  

o f  b i m a n u a l  s i g n s  <N = 9 )  w e r e  o b t a i n e d  f r o m  a p i l o t
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s t u d y  u s i n g  t h e  p r o c e d u r e  p r e s e n t e d  by  L u f t i g ,  L l o y d  

and Page  ( 1 9 3 2 ) .  T he  s u b j e c t s  w e r e  a  g r o u p  o f  30  

c o l l e g e  and g r a d u a t e  s t u d e n t s ,  none  o f  whom had any  

p r i o r  k n o w le d g e  o f  ASL s i g n s .  The  t r a n s l u c e n c y  

a s s e s s m e n t  p r o c e d u r e  i s  d e s c r i b e d  i n  A p p e n d ix  E.  

EC9 £ § d u r e _ F o r _ i d e n t ^ f  y i  Q3 _ S i . g n s _ I n  vo W i_n g _ .B g d y_ C g n tac t  

Two b o o k s  e n t i t l e d  A _ D d c t i g n a r y _ g f _ A m e r i . c a n _ S i g n  

L a n g u a g e  ( S t o k o e ,  C a s t e r l i n e  8< C r o n e b e r g ,  1 9 7 6 )  and A 

i § § i £ _ Q e y C s e _ ^ n _ M a n u a l _ C g m m u n i c a t i o n  ( O ' R o u r k e ,  1 9 7 3 )  

w e r e  used  t o  d e t e r m i n e  w h e t h e r  a c c u r a t e  r e n d e r i n g  o f  

u n i  m anual  s i g n s  i n v o l v e d  body  c o n t a c t .  The  

d e t e r m i n a t i o n  o f  w h e t h e r  a c c u r a t e  p r o d u c t i o n  o f  

u n i  m anual  v e r s i o n s  o f  b i m a n u a l  s i g n s  i n v o l v e d  body  

c o n t a c t  was made by  t h e  p r e s e n t  a u t h o r .  

EiL9 dys£tign_Cgmgl .ex i t y _ R a n k _ O r  d e r  i  n g _ P r  o c e d u r e

A l l  t h e  s i g n s  c h o s e n  f o r  u s e  i n  t h i s  e x p e r i m e n t  

w e r e  a n a l y s e d  a c c o r d i n g  t o  t h e  p a r a m e t e r s  o f  l o c a t i o n ,  

h a n d s h a p e ,  and movement a s  d e s c r i b e d  f o r  ASL by  S t o k o e  

( S t o k o e ,  C a s t e r l i n e  C r o n e b e r g ,  1 9 7 6 ) .  I n  a d d i t i o n  t o  

t h e  t h r e e  p a r a m e t e r s  p r o p o s e d  by  S t o k o e  e t  a l . ( 1 9 7 6 )

t h e  s i g n s  w e r e  a l s o  a n a l y s e d  a c c o r d i n g  t o  a f o u r t h  

p a r a m e t e r ,  t h a t  o f  o r i e n t a t i o n ,  a s  s u g g e s t e d  by  

B a t t i s o n ,  M a r k o w ic s  and Woodward ( 1 9 7 5 ) .  Based on t h e  

f o u r  i n d i v i d u a l  a n a l y s e s  t h e  2 4  s i g n s  w e r e  a s s i g n e d  a
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p r o d u c t i o n  c o m p l e x i t y  v a l u e .  T h i s  v a l u e  was o b t a i n e d  

by a d d i n g  t o g e t h e r  t h e  v a l u e s  f o r  e a c h  o f  t h e  f o u r  

c o m p o n e n ts  d e t e r m i n e d  t o  be  i m p o r t a n t  i n  t h e  p r o d u c t i o n  

o f  s i g n s  ( l o c a t i o n ,  h a n d s h a p e ,  m ovem ent ,  and  

o r i e n t a t i o n ) .  I n  A p p e n d ix  F a r e  t h e  d e s c r i p t i o n s  o f  

t h e  2 4  ASL s i g n s  l i s t e d  a c c o r d i n g  t o  t h e  p a r a m e t e r s  

l o c a t i o n ,  h a n d s h a p e ,  m ovem ent ,  and o r i e n t a t i o n .  The  

p r o d u c t i o n  c o m p l e x i t y  v a l u e  a s s i g n e d  t o  eac h  s i g n ,  

b a s e d  on t h e  d e s c r i p t i o n s  p r e s e n t e d  b e l o w ,  i s  a l s o  

1 i  s t e d .
F o r  t h i s  e x p e r i m e n t  t h e  2 4  s i g n s  w e r e  s e p a r a t e d  

i n t o  one o f  t w o  c a t e g o r i e s  b a s e d  on t h e i r  p r o d u c t i o n  

c o m p l e x i t y  v a l u e .  S i g n s  w i t h  p r o d u c t i o n  c o m p l e x i t y  

v a l u e s  £ 3 3 . 2 6  w e r e  a s s i g n e d  t o  t h e  h i g h  p r o d u c t i o n  

c o m p l e x i t y  c a t e g o r y  and s i g n s  w i t h  v a l u e s  < 3 3 . 2 5  w e r e  

a s s i g n e d  t o  t h e  l o w  p r o d u c t i o n  c o m p l e x i t y  c a t e g o r y  ( s e e  

T a b l e  4 ) .

b3Qdshape__(HS2..  H a n d s h a p e  was a n a l y s e d  a c c o r d i n g  

t o  a f o r m u l a  d e v e l o p e d  by D a n i l o f f  and V e r g a r a  ( 1 9 8 4 ) .  

T h i s  f o r m u l a  u s e s  t h e  a v e r a g e  a g e  (M) i n  m onths  a t  

w h ic h  p r e h e n s i o n  p a t t e r n s  a r e  p r o d u c e d  d u r i n g  

d e v e l o p m e n t  ( D e n n i s  e t  a l . ,  1 9 8 2 )  t o  e s t a b l i s h  a

h i e r a r c h y  o f  p r o d u c t i o n  d i f f i c u l t y  f o r  e ac h  h a n d s h a p e  

us ed  i n  t h e  p r o d u c t i o n  o f  s i g n s .  The  f o r m u l a  i s  as



T a b l e  4

E n g l i s h  G l o s s e s  o f  S i o n  S t i m u l i  Rank O r d e r e d  

A c c o r d i n g  t o  P r o d u c t i o n  C o m p l e x i t y

Low P r o d  C o m p l e x i t y  H i g h  P ro d  C o m p l e x i t y
( £ 3 3 .  2 5 )  ( > 3 3 . 2 6 )

T o t a l  V a l u e T o t a l  V a l

1 . SHOES 2 7 . 0 0 13 . P IP E 3 3 . 2 6

t-\ 
jL . n BED 2 7 .  4 0 14 . MAN 3 3 .  75

“ j r
‘.J 1 ■ COP 2 8 . 6 0 15 . COFFEE 3 4 .  00

4 . DRINK 2 8 .  60 16 . COMB 3 4 .  10

5 . WATER 2 9 .  90 17 . T O IL ET 3 5 .  9 0

6 . BLANKET 3 0 .  5 3 18 . APPLE 3 6 . 9 0

7 . TELEPHONE 3 0 .  7 5 1 9 . AIRPLANE 3 7 . 2 5

8 . CHILD 3 0 .  9 0 2 0 . STORE 3 7 . 3 5

9 . FOOD 3 1 .  10 2 1 . CLOTHES 3 8  u OO

10. CAT 3 1 .  5 0 2 2 . BOOK 4 0 .  40

1 1 . EGG 3 2 .  80 r~ \ -T
■iL v .' a PENCIL 4 0 .  65

12. WOMAN 2 4 . BABY 4 5 .  6 5
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f o l l o w s :  = ri2 + itfMxS o r  Mw = M3 + + ^M i  ( w h e r e

M3 > M a > M i ) .  Mw i s  d e f i n e d  as  t h e  w e i g h t e d  

d e v e l o p m e n t a l  v a l u e  a s s i g n e d  on t h e  b a s i s  o f  t h e  

w e i g h t e d  sum o f  t h e  a v e r a g e  a g e  l e v e l s  a t  w h i c h  e a c h  

com p o n e n t  o f  t h e  h a n d s h a p e  i s  a c q u i r e d .  The w e i g h t i n g  

i s  d e t e r m i n e d  by  t h e  number o f  p r e h e n s i o n  p a t t e r n s  

i n c o r p o r a t e d  i n  t h e  h a n d s h a p e .  The  r a t i o n a l e  used  by  

D a n i l c f f  and V e r g a r a  ( 1 9 8 4 )  f o r  t h e  ad hoc w e i g h t i n g  

was b a s e d  on t h e  a s s u m p t i o n  t h a t  e a c h  a d d i t i o n a l  

p r e h e n s i o n  p a t t e r n ,  i n  h a n d s h a p e s  i n c o r p o r a t i n g  g r e a t e r  

t h a n  one  p r e h e n s i o n  p a t t e r n ,  added  an a d d i t i o n a l  257. t o  

t h e  p r o d u c t i o n  d i f f i c u l t y  o f  t h e  h a n d s h a p e .  T h e r e f o r e ,  

t h e  w e i g h t i n g  f o r  e a c h  p r e h e n s i o n  p a t t e r n  was  

d e t e r m i n e d  by  a d d i n g  25% t o  t h e  w e i g h t i n g  o f  t h e  

p r e v i o u s  p r e h e n s i o n  p a t t e r n  i n  t h e  f o r m u l a .  See  T a b l e  

5 f o r  l isBt  o f  s i g n s  o r g a n i s e d  a c c o r d i n g  t o  LOG, HS, and  

MVT.

Locati .on_J.LOC)_.  L o c a t i o n  was j u d g e d  a c c o r d i n g  t o  

t h r e e  o f  t h e  12 l o c a t i o n s  i n  t h e  s i g n i n g  s p a c e  

d e l i n e a t e d  by  S t o k o e  e t  a l . ( 1 9 7 6 ) ,  f a c e ,  h e a d ,  and

t r u n k .  T h e s e  t h r e e  l o c a t i o n s  c o r r e s p o n d  t o  a l l  t h e  

l o c a t i o n s  f o r  t h e  s i g n s  t o  be  us ed  i n  t h i s  s t u d y .  The  

t h r e e  l o c a t i o n s  w e r e  r a n k  o r d e r e d  i n  t e r m s  o f  t h e  

am ount  o f  m o t o r  c o n t r o l  n e c e s s a r y  t o  p l a c e  t h e  hand i n
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Table 5

Enolish Glosses of Sion S tin u li Organized According to Location. 
Handshape. and Hoveaent

Sign Location
(Tab)

Handshape
(Dez)

Hoveaent
(Sig)

AIRPLANE neutral Y-'horns" hand pronating ro ta tio n / 
away

APPLE cheek X-hook hand tw is ting

BABY! trunk B - f la t hand side to side

BED side-face B -fla t hand hold

BLANKET! trunk B - f la t hand upward/toward

BOOK! neutral B - f la t hand supinating ro ta tion

CAT aid-face F -'th ree  ring" leftward

CHILD neutral B - f la t hand pronating ro ta tion

CLOTHES! trunk 5-spread hand leftward/downward

COFFEE! neutral A - f is t c ircu la r

COMB whole head C-curved hand downward

COP trunk C-curved hand contact

DRINK chin C-curved hand pronating ro ta tion

continued



(Table 5 continued)

Sign Location
(Tab)

Handshape
(Dez)

Hoveaent
(Big)

EGG* neutral H-index & second 
fin g e r, side by 
side extended

pronating ro ta tion

FOOD chin 0-tapered hand toaard

MAN forehead 5-spread hand » 
0-tapered hand

closing/away

PENCIL* neutral X-hook hand leftward/nodding or 
bending

PIPE chin Y-'horns'hand away

SHOES* neutral A - f is t pronating ro ta tion  
rightward

STORE* neutral 0-tapered hand downward/bending/
away

TELEPHONE cheek Y-"horns* hand toward/hold

TOILET neutral T-thuab cross to - i- f r o

HATER chin H-3-finger hand contact

HOHAN chin » 
trunk

5-spread hand downward

Note. Location = place in  signing space Hhere sign is  aade; 
Handshape -  hand configuration used to  fora sign; Hoveaent = aoveaent 
involved in  aaking sign, t  -  biaanual signs produced uniaanually.
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e ac h  l o c a t i o n .  Based on t h e  s u g g e s t i o n  by  D a n i l o f f  and  

V e r g a r a  ( 1 9 8 4 )  t h a t  l e s s  c o n t r o l  i s  n e c e s s a r y  t o  p l a c e  

h a n d s  i n  t h e  t r u n k  a r e a  c om pared  t o  t h e  - face o r  head  

a r e a ,  t h e  t r u n k  a r e a  was p r e d i c t e d  t o  be  t h e  e a s i e s t  

l o c a t i o n  -for hand p l a c e m e n t  and was a s s i g n e d  a l o c a t i o n  

v a l u e  o-f 1. The  -face  was p r e d i c t e d  t o  be t h e  n e x t  most  

d i f f i c u l t  l o c a t i o n  and t h e r e f o r e  was a s s i g n e d  a 

l o c a t i o n  v a l u e  o f  2 ,  f o l l o w e d  by t h e  he ad  w h ic h  was  

a s s i g n e d  a v a l u e  o f  3 .

t ! e^ § Q l§ Q t_ lM V X l .  Movement was a n a l y z e d  a c c o r d i n g  

t o  17 o f  t h e  2 4  v a l u e s  o u t l i n e d  by  S t o k o e  e t  a l .

( 1 9 7 6 ) .  Based on d a t a  p r e s e n t e d  by  s e v e r a l  

i n v e s t i g a t o r s  ( H a l v e r s o n , ,  1 9 3 1 ;  G e s e l  1 S< A m a t r u d a ,

1 9 4 1 ;  S u k i e n n i c k i ,  1 9 7 1 ) ,  S t o k o e "  s 17 v a l u e s  w e r e  

o r g a n i z e d  by  t h e  p r e s e n t  a u t h o r  i n  t e r m s  o f  a 

d e v e l o p m e n t a l  s e q u e n c e  o f  arm and hand m o to r  p a t t e r n  

d e v e l o p m e n t  ( s e e  T a b l e  6 ) .

Each s i g n  was a s s i g n e d  a movement  v a l u e  b a s e d  on a 

f o r m u l a  s i m i l a r  t o  t h a t  us ed  f o r  h a n d s h a p e  a n a l y s i s .

The f o r m u l a  i s  a s  f o l l o w s :  Mwbl = M2b + !£Mit,  o r  M„to =

M3b + + Ji'Mit, ( w h e r e  M3 s > M2b > M i b . Mwt> i s

d e f i n e d  a s  t h e  w e i g h t e d  d e v e l o p m e n t a l  v a l u e  a s s i g n e d  on 

t h e  b a s i s  o f  t h e  w e i g h t e d  sum o f  t h e  a v e r a g e  a g e  l e v e l s  

a t  w h ic h  e a c h  co m p o n e n t  o f  t h e  movement i s  a c q u i r e d .



T ab le  6

Developm ental Sequence o f  Movement P a tte rn s  in  th e  P ro d u c tio n  o f  Unimanual S igns

Movement P a tte n s fige L eve l B as is  f o r  D ec is io n

1. Movement Toward S ig n er 1 -4  months Hand to  mouth; O b je c t b rought toward  
c h e s t (S u k ie n n ic k i ,1971; H a lverson , 1931; 
G e s e ll & fim atruda, 1941)

2 . Upward Movement 1 -4  months Hand to  mouth (G e s e ll 8c fim atruda, 1941)

3 . Opening f ic t io n 3 months Hands i n i t i a l l y  f is t e d  »  open hands 
(S u k ie n n ic k i,  1971)

4 . S id e  to  S id e  Movement 3 months D. Berman (p e rs o n a l com m unication, 
O ctober 8 , 1985)

5 . P ro n a tin g  R o ta tio n 4 months Reaches w ith  palm fa c in g  down 
(H a lv e rs o n , 1931)

e . Movement fiway from  S ig n er 4 months Hands come o u t to  o b je c t  (G e s e ll 8i 
fim atruda, 1941)

7 . Up and Down Movement 4 -5  months Bangs to y  (G e s e ll 8c fim atruda, 1941)

8 . L e ftw a rd  Movement 5 months firms swing o u t l a t e r a l l y  (H a lve rso n , 1931; 
G e s e ll 8c fim atruda, 1941)

con tinued  -̂ i
00



(T a b le  6 c o n tin u e d )

Movement P a tte n s Age le v e l B as is  f o r  d e c is io n

9 . R ightw ard  Movement 5 months Arms swing o u t l a t e r a l l y  (H a lve rso n , 
1931; G e s e ll & Amatruda, 1941)

10. C lo s in g  A ctio n 5 -6  months P r im it iv e  squeeze (H a lv e rs o n , 1931)

11. To and Fro  Movement 7 months Shakes to y  a c t iv e ly  and v ig o ro u s ly  
(G e s e ll & Amatruda, 1941)

12. Downward movement 7 months P la n in g  approach begins to  be seen 
(H a lv e rs o n , 1931)

13. S u p in a tin g  R o ta tio n 7 -1 2  months C o n tro l s u p in a tio n  (S u k ie n n ic k i, 1971)

14. Nodding o r  bending a c t io n 9 -1 0  months Waves and shakes grasped b e l l  
(G e s e ll 8c Amatruda, 1941)

15. N ig g lin g  a c t io n  o f  f in g e rs 9 -1 0  months N eurom usculature o f  arms, hand, and 
d ig i t s  has a t ta in e d  p r a c t ic a l ly  a d u lt  
v a lu e  (H a lv e rs o n , 1931)

16. T w is t in g  movement 12 months W ris t  dem onstrates g re a te r  
f l e x i b i l i t y  (H a lve rso n , 1931)

17. C ir c u la r  a c t io n 12 months W ris t  dem onstrates g re a te r  
f l e x i b i l i t y  (H a lv e rs o n , 1931)

- j
vO
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T h e  w e i g h t i n g  was d e t e r m i n e d  by  t h e  number o f  m o to r  

p a t t e r n s  i n c o r p o r a t e d  i n  t h e  movem ent .

Two a d d i t i o n a l  a n a l y s e s  o f  movement w e re  

p e r f o r m e d .  Dne e x a m i n e d  hand  p o s i t i o n  and t h e  am ount  

o f  movement r e q u i r e d  t o  p r o d u c e  t h e  s i g n .  S i g n s  w e r e  

d e t e r m i n e d  t o  e i t h e r  r e q u i r e  movement ( k i n e t i c )  o r  n o t  

t o  r e q u i r e  movement ( s t a t i c ) .  K i n e t i c  s i g n s  w e r e  f e l t  

t o  be  more  d i f f i c u l t  t o  p r o d u c e  t h a n  s t a t i c  s i g n s .  The  

s e c o n d  a n a l y s i s  o f  movement, c a t e g o r i z e d  s i g n s  a c c o r d i n g  

t o  tw o  d e v e l o p m e n t a l  c a t e g o r i e s  o f  movement p a t t e r n s .  

T h e s e  c a t e g o r i e s  w e r e  t h e  tw o  w h ic h  p e r t a i n e d  t o  

u n i  manual  s i g n s  f r o m  among s e v e n  u n i  m a n u a l / b i m a n u a l  

movement p a t t e r n s  d e s c r i b e d  by  D e n n i s  e t  a l . ( 1 9 8 2 ) .

T h e  mean d e v e l o p m e n t a l  a g e  a t  w h i c h  t h e  t w o  u n i  manual  

movement p a t t e r n s  a r e  s ee n  i n  i n f a n t s  a r e :  ( a )  5

m o n th s  -  The arm d o e s  n o t  c r o s s  t h e  m i d l i n e  o f  t h e  

b o d y ,  t h e r e f o r e ,  t h e  s i g n  i s  made w i t h  t h e  arm p a r a l l e l  

t o  t h e  body  o r  a t  m i d l i n e , ,  and (b )  9 . 5  m onths  -  The  

hand c r o s s e s  t h e  m i d l i n e  o f  t h e  body  o r  f a c e .

Q c i e n t a t i o n _ i H D I . Hand o r i e n t a t i o n  was a n a l y z e d  

a c c o r d i n g  t o  f i v e  d i s t i n c t  p a lm  o r i e n t a t i o n s .  The  

n o t a t i o n s  us ed  t o  d e s i g n a t e  t h e  f i v e  p a lm  o r i e n t a t i o n s  

was d e v e l o p e d  by D a n i l o f f  and V e r g a r a  ( 1 9 8 4 )  and a r e  

p r e s e n t e d  i n  T a b l e  7 .  T he  d e v e l o p m e n t a l  a g e  a t  w h ic h
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T a b l e  7

N o t a t i o n  F o r  F i v e  F a lm  O r i e n t a t i o n s

O r i  e n t a t i  on Symbol

H o r i  z o n t a l

1.  Down V
2 .  Up A

V e r t i  c a l

1.  To w ard  Body l< '

2 .  Away From Body l>
3 .  F a c e s  O p p o s i t e  S i d e Gi
N o t e . From " C o m p a r is o n  B e tw e e n  t h e  M o t o r i c  
C o n s t r a i n t s  - for A m e r - I n d  and ASL S i g n  F o r m a t i o n "  
by J .  K. B a n i l o f f  and B. V e r g a r a ,  1 9 8 4 ,  J o u r n a l  
o f  S p ee ch  and H e a r i n g  R e s e a r c h , 2 7 „ p .  7 8 .  
C o p y r i g h t  1 98 4  by  A m e r i c a n  S p e e c h - L a n g u a g e - H e a r i n g  
A s s o c i a t i o n .  A d a p t e d  by  p e r m i s s i o n .



p r o d u c t i o n  o f  e a c h  p a lm  o r i e n t a t i o n  becomes p o s s i b l e  

was d e t e r m i n e d  u s i n g  r e s e a r c h  on p r e h e n s i o n  p a t t e r n  

d e v e l o p m e n t  ( H a l v e r s o n ,  19315 G e s e l 1 A m a t r u d a ,  1 9 4 1 ;  

S u k i e n n i c k i , 1 9 7 1 ;  D e n n i s  e t  a l  . , 1 9 8 2 )  ( s e e  T a b l e  8 ) .

The tw o  h o r i z o n t a l  o r i e n t a t i o n s  w e r e  ( a )  up (p a lm  t o  

c e i l i n g ) , ,  and (b )  down (p a lm  t o  f l o o r ) .  The t h r e e  

v e r t i c a l  p o s i t i o n s  w e r e  (a )  t o w a r d  t h e  b o d y ,  (b )  away  

f r o m  t h e  b o d y ,  and ( c )  u n i l a t e r a l  o p p o s i t e  s i d e  ( e . g .  

l e f t  p a lm  f a c e s  t h e  r i g h t ) .

SiQn_TraiQing_PrgcedurB£_Pretrai.ning_Perigd

i Q f S L 8 § d _ c g n s e n t . P r i o r  t o  t h e  a d m i n i s t r a t i o n  o f  

a n y  e x p e r i m e n t a l  i t e m s  s u b j e c t s  w e r e  g i v e n  a c a r e f u l  

e x p l a n a t i o n  o f  t h e  p r o c e d u r e s ,  r i s k s ,  and b e n e f i t s  

a s s o c i a t e d  w i t h  t h e  s t u d y .  T h e  s u b j e c t s  w e r e  r e q u i r e d  

t o  s i g n  a c o n s e n t  f o r m  t o  a u t h o r i z e  t h e i r  own 

p a r t i c i p a t i o n  i n  t h e  s t u d y .  F o r  s u b j e c t s  n o t  l e g a l l y  

a u t h o r i z e d  t o  r e p r e s e n t  t h e m s e l v e s  c o n s e n t  was o b t a i n e d  

f r o m  t h e  s p o u s e  o r  l e g a l  g u a r d i a n  on b e h a l f  o f  t h e  

s u b j e c t . .  S u b j e c t s  w e r e  g i v e n  a c o p y  o f  t h e  c o n s e n t  

f o r m  t o  keep ( s e e  A p p e n d i x  G f o r  f o r m s ) .

i v § i y § t i g Q „ g f _ s i g n _ k Q g w l e d g e .  Once e l i g i b i l i t y  

f o r  t h e  s t u d y  was d e t e r m i n e d ,  and a l l  p r e t e s t s  had been  

a d m i n i s t e r e d , s u b j e c t s  w e r e  e v a l u a t e d  t o  c o n f i r m  t h a t  

t h e y  had no p r i o r  k n o w le d g e  o f  t h e  2 4  s i g n s  t o  be



Table 8

PevelopBental Sequence Tor Production of Five Pals Orientations

Pala Orientation 
Notation

Age Level Basis fo r Decision

4-6 aonths Approach hand pronated 
throughout (Sukiennicki, 1971; 
Halverson, 1931)

Cl 6 aonths D. Beraan (personal coaaunication, 
October 8, 1985)

l< 8-9 aonths Aia of hand in. when approaching 
object (Halverson, 1931)

l> 10-12 aonths Aia of hand at when approaching 
object (Halverson, 1931)

A_ 12 aonths Control supination (Sukiennicki, 1971)

Note. Syabols in coluan 1 are froa  'Coaparison Between the Hotoric Constraints fo r 
Aaer-Ind and ASL Sign Fomation" by J. K. D anilo ff and D. Vergara, 1984, Journal of 
Speech and Hearing Research. 27. p. 78. Adapted by peraission.
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p r e s e n t e d  d u r i n g  t r a i n i n g .

E t ! ~ § § Q £ § £ L S Q _ e i _ y s e s _ g f  . g e s t u r e . i n . e v e r y d a y . l ^ f  e .  

The  e x p e r i m e n t e r  g a v e  e ac h  s u b j e c t  a p r e s e n t a t i o n  o f  

t h e  w i d e  v a r i e t y  o f  u s e s  o f  g e s t u r e  i n  A m e r ic a n  l i f e  by  

p e r s o n s  who h a v e  command o f  s p o k e n  l a n g u a g e .  The  

e x p e r i m e n t e r  d i s c u s s e d  t h e  r e g u l a r  u s e  o f  g e s t u r e  b y :

(a )  c o n s t r u c t i o n  w o r k e r s ,  (b> s p o r t s  r e f e r e e s ,  (c )  

p o l i c e m e n ,  (d )  s a i l o r s ,  (e )  s t o c k  m a r k e t  p e r s o n n e l ,  ( f>  

a u c t i o n e e r s ,  and (g )  t e l e v i s i o n  and r a d i o  d i r e c t o r s .

T he  e x p e r i m e n t e r  had t h e  s u b j e c t s  d e m o n s t r a t e  a n y  o f  

t h e  a f o r e m e n t i o n e d  g e s t u r e s  t h e y  w e r e  f a m i l i a r  w i t h .

T h e  e x p e r i m e r i t e r  d e m o n s t r a t e d  some s i g n a l s  i n  

d a i l y  u s e  by  many p e o p l e ,  su ch  ass ( a )  h e a d s h a k e  ( y e s ,  

n o ) ,  (b )  a s h o u l d e r  s h r u g  (m ay be ,  p e r h a p s ) ,  (c )  f i n g e r  

p o i n t i n g  ( t h a t  p e r s o n ,  t h a t  t h i n g ) ,  (d )  an e x t e n d e d  

h a n d ,  p a lm  up ( g i v e  m e ) ,  ( e )  an e x t e n d e d  h a n d ,  pa lm  

o u t ,  w r i s t  f l e x e d  ( s t o p ) ,  ( f )  f i n g e r  c r o o k i n g  (come  

h e r e ) ,  (g )  f i n g e r  o v e r  l i p s  ( q u i e t ,  h u s h ) .

I  D a i Q i Q a _ l n „ t a s k _ r e I e y a n t . i n s t r u c t i o n s . The  

e x p e r i m e n t e r  t r a i n e d  t h e  s u b j e c t s  t o  r e s p o n d  t o  a l l  t h e  

t a s k  r e l e v a n t  i n s t r u c t i o n s  u s i n g  e x a m p l e s  i n d e p e n d e n t  

f r o m  t h e  s t u d y .

S i a n . T r a i n i n g . P r o c e d u r e j  I r a i n i . n g _ P e r i g d

The  s u b j e c t s  w e r e  seen  f o r  a p p r o x i m a t e l y  2 h o u r s
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( t w o  6 0  m i n u t e  s e s s i o n s ) .  T h e  tw o  t r a i n i n g  s e s s i o n s  

w e r e  s e p a r a t e d  by  o n e  w e e k .  Each e x p e r i m e n t a l  s e s s i o n  

f o c u s e d  on t h e  t r a i n i n g  o f  f o u r  s e t s  o f  s i g n s .  T h r e e  

s i g n s  w e r e  i n c l u d e d  i n  e a c h  s e t ,  t o t a l i n g  12 s i g n s  t h a t  

w e r e  p r e s e n t e d  d u r i n g  e a c h  t r a i n i n g  s e s s i o n .  The  s e t s  

w e r e  l a b e l e d  A t h r o u g h  H ( s e e  T a b l e  3 ) .  The  o r d e r  o f  

s i g n  p r e s e n t a t i o n  t o  s u b j e c t s  was d e t e r m i n e d  by  g r o u p  

a f f i l i a t i o n .  S u b j e c t s  i n  g r o u p s  A and C r e c e i v e d  

t r a i n i n g  i n  s e t s  A t h r o u g h  D d u r i n g  s e s s i o n  o ne  and  

s e t s  E t h r o u g h  H d u r i n g  s e s s i o n  t w o ,  and f o r  s u b j e c t s  

i n  g r o u p s  B and D t h e  s e t  o r d e r  was r e v e r s e d ,  E t h r o u g h  

H i n  s e s s i o n  o n e ,  and  A t h r o u g h  D i n  s e s s i o n  t w o .  The  

s i g n s  w e r e  a d m i n i s t e r e d  i n  t h e  tw o  d i f f e r e n t  o r d e r s ,  

d e s c r i b e d  a b o v e ,  i n  o r d e r  t o  o b t a i n  s h o r t - t e r m  

r e t e n t i o n  d a t a  on a l l  s i g n s  w i t h o u t  h a v i n g  t o  r e q u i r e  

s u b j e c t s  t o  r e t u r n  f o r  a t h i r d  s e s s i o n .

T h r e e  t y p e s  o f  t r i a l s  w e r e  a d m i n i s t e r e d  f o r  e a c h  

s i g n :  H a n d s h a p i n g  and p h y s i c a l  g u i d a n c e  t r i a l s ,  t e s t

t r i a l s ,  and p r o b e  t r i a l s .  D u r i n g  t h e  h a n d s h a p i n g  and  

p h y s i c a l  g u i d a n c e  t r i a l s  t h e  s u b j e c t s  w e r e  t a u g h t  t o  

p r o d u c e  t h e  s i g n  c o r r e c t l y  when p r e s e n t e d  w i t h  t h e  

p i c t o r i a l  r e f e r e n t .  H a n d s h a p i n g  and p h y s i c a l  g u i d a n c e  

t r a i n i n g  c o n t i n u e d  u n t i l  e i t h e r  t h e  s i g n  was p r o d u c e d  

c o r r e c t l y  o r  f o u r  t r i a l s  had be en  c o m p l e t e d ,  w h i c h e v e r
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was a c h i e v e d  - f i r s t .

Once h a n d s h a p i n g  t r i a l s  f o r  t h e  t h r e e  s i g n s  i n  a 

s e t  had been  c o m p le te d ; ,  r e c e p t i v e  and e l i c i t e d  t e s t  

t r i a l s  w e r e  a d m i n i s t e r e d , i n  t h a t  o r d e r .  F o l l o w i n g  t h e  

t e s t s ,  t h e  12 s i g n s  t r a i n e d  d u r i n g  t h e  s e s s i o n  w e r e  

p r o b e d  u s i n g  t h e  p r o c e d u r e s  d e v e l o p e d  f o r  t h e  e l i c i t e d  

and r e c e p t i v e  t e s t s .  One e l i c i t e d  and one r e c e p t i v e  

s i g n  p r o b e  t r i a l  was a d m i n i s t e r e d  f o r  e ach  s i g n .

A t  t h e  b e g i n n i n g  o f  t h e  s eco n d  t r a i n i n g  s e s s i o n ,  

one week f o l l o w i n g  t h e  f i r s t ,  a n o t h e r  p r o b e  o f  t h e  

p r e v i o u s  s e s s i o n ' s  s i g n s  was a d m i n i s t e r e d .

A l l  s i g n  t r a i n i n g  was done  w i t h  a minimum o f  

v e r b a l  i n p u t .  T r a i n i n g  p r o c e d u r e s  w e r e  as  f o i l  owes 

E : h Y S i £ § ! _ Q y i d a n c e _ i t r a i n i n g ) _ .  S u b j e c t s  w e r e  

t r a i n e d  i n d i v i d u a l l y  by  a f e m a l e  e x p e r i m e n t e r .  The  

c a r d  w i t h  t h e  a p p r o p r i a t e  p i c t u r e  was p r e s e n t e d  and t h e  

e x p e r i m e n t e r  d i r e c t e d  t h e  s u b j e c t ' s  a t t e n t i o n  t o  t h e  

p i c t u r e .  W h i l e  t h e  s u b j e c t ,  was a t t e n d i n g  t o  t h e  

p i c t u r e  t h e  e x p e r i m e n t e r  m o lded  t h e  s u b j e c t ' s  hand i n t o  

t h e  s i g n ' s  h a n d s h a p e  and p h y s i c a l l y  g u i d e d  t h e  

s u b j e c t ' s  hand t h r o u g h  t h e  s i g n  t h a t  c o r r e s p o n d e d  t o  

t h e  p i c t u r e .  T h e  s u b j e c t  was t h e n  r e q u e s t e d  t o  p r o d u c e  

t h e  s i g n  u n a s s i s t e d .  P o s i t i v e  v e r b a l  f e e d b a c k  was  

p r o v i d e d  f o r  c o r r e c t  r e s p o n s e s ,  and c o r r e c t i o n  f o r
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e r r o r s .  A maxi mum o f  f o u r  p h y s i c a l  g u i d a n c e  t r i a l s  was 

a d m i n i s t e r e d  f o r  e a c h  s i g n .

R g £ § E t l y e _ s i g n i . n g  ( t e s t . ) . .  The  t h r e e  c a r d s

c o r r e s p o n d i n g  t o  t h e  s i g n  s e t  b e i n g  t r a i n e d  w e re  

p r e s e n t e d .  The  e x p e r i m e n t e r  p r o d u c e d  a s i g n  

c o r r e s p o n d i n g  t o  o n e  o f  t h e  r e f e r e n t s  shown and a s k e d  

t h e  s u b j e c t  t o  p o i n t  t o  t h e  c a r d  a s s o c i a t e d  w i t h  t h e  

s i g n  p r o d u c e d .  No r e i n f o r c e m e n t  o r  f e e d b a c k  was  

o f f e r e d  d u r i n g  t h e  t e s t .  F o u r  r e c e p t i v e  s i g n i n g  t e s t  

t r i a l  5  w e r e  a d m i n i s t e r e d  f o r  e ac h  s i g n .  The o r d e r  o f  

p r e s e n t a t i o n  o f  t h e  t r i a l s  w e r e  r a n d o m l y  d e t e r m i n e d .

i L l E i t e d _ s i g o i n g  ( t e s t ) _ .  The  c a r d  w i t h  t h e

p i c t u r e  o f  t h e  s i g n  b e i n g  t r a i n e d  was p r e s e n t e d  and t h e  

s u b j e c t ’ s a t t e n t i o n  was d i r e c t e d  t o w a r d  i t .  The  

s u b j e c t  was i n s t r u c t e d  t o  p r o d u c e  a s i g n  t h a t  

c o r r e s p o n d e d  t o  t h e  p i c t u r e .  The  e x p e r i m e n t e r  g a v e  t h e  

s u b j e c t  3 0  s e c o n d s  w i t h i n  w h ic h  t o  r e s p o n d .  No 

r e i n f o r c e m e n t  o r  f e e d b a c k  was o f f e r e d  d u r i n g  t h e  t e s t .  

T h e r e  w e re  f o u r  e l i c i t e d  s i g n i n g  t r i a l s  f o r  e a c h  s i g n .  

T h e  o r d e r  o f  p r e s e n t a t i o n  o f  t h e  e l i c i t e d  s i g n i n g  

t r i a l s  w e re  r a n d o m l y  d e t e r m i n e d .

P r o b e _ .  P r o b e s  w e r e  a d m i n i s t e r e d  u s i n g  t h e  

p r o c e d u r e s  d e v e l o p e d  f o r  t h e  e l i c i t e d  and r e c e p t i v e  

s i g n i n g  t e s t s .  A t  t h e  c o m p l e t i o n  o f  e ac h  o f  t h e  tw o
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t r a i n i n g  s e s s i o n s  one  r e c e p t i v e  and e l i c i t e d  s i g n i n g  

p r o b e  t r i a l  was a d m i n i s t e r e d  t o r  e a c h  s i g n  t r a i n e d .  A 

p r o b e  was a l s o  a d m i n i s t e r e d  a t  t h e  b e g i n n i n g  o t  t h e  

s ec o n d  t r a i n i n g  s e s s i o n  t o r  t h e  s i g n s  t r a i n e d  a t  t h e  

t i r s t  t r a i n i n g  s e s s i o n .  No f e e d b a c k  was p r o v i d e d  

d u r i n g  p r o b e  t r i a l s .

A l l  t r a i n i n g  s e s s i o n s  w e r e  v i d e o t a p e d  a l l o w i n g  t h e  

e x p e r i m e n t e r  c o n d u c t i n g  t r a i n i n g  t o  r a t e  e ac h  s u b j e c t ’ s 

p e r f o r m a n c e  t h r o u g h  t h e  c o u r s e  o f  e a c h  s e s s i o n .  Each  o f  

t h e  f o u r  c o m p o n e n ts  o r  “p a r a m e t e r s "  o f  a s i g n  

(handshape . ,  hand o r i e n t a t i o n , l o c a t i o n  on t h e  b o d y ,  and  

movement)  w e r e  s c o r e d  one o r  z e r o  a c c o r d i n g  t o  w h e t h e r  

o r  n o t  i t s  p r o d u c t i o n  was s u f f i c i e n t l y  a c c u r a t e  t o  

c o n t r i b u t e  t o  t h e  o v e r a l 1 c o m p r e h e n s i b i 1 i t y  o f  t h e  

s i g n .  F a w c e t t  and C l i b b e n s  ( 1 9 8 3 )  r e f e r r e d  t o  t h i s  

m ethod o f  s c o r i n g  s i g n  p e r f o r m a n c e  a s  a c h e r e m i c  tw o  

p o i n t  s c a l e .

T he  f o l l o w i n g  c r i t e r i a  was used  t o  s c o r e  s i g n  

p a r a m e t e r  e r r o r s :

1.  H an d sh ap e  e r r o r s  = t h e  s u b j e c t  p r o d u c e s  an 

i n c o r r e c t  h a n d s h a p e .

2 .  Hand o r i e n t a t i o n  e r r o r s  = a n y  d e v i a t i o n s  f r o m  

c o r r e c t  o r i e n t a t i o n  o f  p a lm  a n d / o r  f i n g e r s .
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3 .  L o c a t i o n  e r r o r s  = t h e  s u b j e c t  p r o d u c e s  t h e  s i g n  

a t  an i n c o r r e c t  b o d y  l o c a t i o n .

4 .  Movement e r r o r s  = t h e  s i g n  i s  p r o d u c e d  w i t h  an 

i n c o r r e c t  m ovem ent .  Touch  e r r o r s  w e r e  g r a d e d  as  

movement e r r o r s .

Movement e r r o r  t y p e s  w e r e  s c o r e d  s e p a r a t e l y  u s i n g  

t h e  - f o l l o w i n g  c r i t e r i a :

1. I n t r u s i o n  e r r o r s  = t h e  s u b j e c t  p r o d u c e s  a 

r e s p o n s e  t h a t  i n c l u d e s  a l l  o r  p a r t  o f  a n o t h e r  s i g n .

2 .  U n r e l a t e d  e r r o r s  = t h e  s i g n  p r o d u c e d  i s  

u n r e l a t e d  t o  a n y  o f  t h e  2 4  s i g n s  b e i n g  t r a i n e d .

3 .  D u p l i c a t i o n  e r r o r s  = s i g n s  may i n v o l v e  e i t h e r  

s i n g l e  o r  r e p e t i t i v e  movement c y c l e s .  T h i s  e r r o r  t y p e  

r e f l e c t s  a n y  m u l t i p l i c a t i o n  o f  s i n g l e  c y c l e s  o r  

r e d u c t i o n  o f  r e p e t i t i v e  c y c l e s  t o  a s i n g l e  movement.

D u r i n g  i n i t i a l  t r a i n i n g  ( h a n d s h a p i n g  and p h y s i c a l  

g u i d a n c e / s i g n  a c q u i s i t i o n )  t h e  number o f  h a n d s h a p i n g  

and p h y s i c a l  g u i d a n c e  t r i a l s  r e q u i r e d  t o  e l i c i t  a 

c o r r e c t  s i g n  p r o d u c t i o n  was r e c o r d e d  f o r  eac h  s i g n  f o r  

a l l  s u b j e c t s .  I f  a s i g n  was p e r f o r m e d  c o r r e c t l y  b u t  

was s l i g h t l y  d i s t o r t e d  i e .  s t i f f ,  s l o w  e t c .  a d d i t i o n a l  

t r a i n i n g  t r i a l s  w e r e  a d m i n i s t e r e d  t o  h e l p  t h e  s u b j e c t  

i m p r o v e  t h e  q u a l i t y  o f  t h e  s i g n  p r o d u c t i o n .  T h e s e  

a d d i t i o n a l  t r i a l s  w e r e  i n c l u d e d  i n  t h e  s i g n  t r a i n i n g
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s c o r e .  The  number o f  a d d i t i o n a l  t r i a l s  a d m i n i s t e r e d  

d i d  n o t  e x c e e d  t h e  maximum o f  f o u r  t r a i n i n g  t r i a l s  

a l l o t t e d  f o r  e a c h  s i g n .

On t h e  i m m e d i a t e  p o s t t r a i n i n g  e l i c i t e d  s i g n i n g  

t e s t ,  t h e  same d a y  e l i c i t e d  s i g n i n g  p r o b e ,  and t h e  

o n e - w e e k  p o s t t r a i n i n g  e l i c i t e d  s i g n i n g  p r o b e ,  t h e  

number o f  c o r r e c t l y  e x e c u t e d  p a r a m e t e r s  was r e c o r d e d  

f o r  e a c h  s i g n  p r e s e n t e d  f o r  a l l  s u b j e c t s .  A r e s p o n s e  

was c o n s i d e r e d  c o r r e c t  i f  a l l  f o u r  si .gn p a r a m e t e r s  w e r e  

p e r f o r m e d  c o r r e c t l y  i n  c o m b i n a t i o n .  I f  a s i g n  was  

fo r m e d  c o r r e c t l y  e x c e p t  f o r  a c o n t a c t / n o - c o n t a c t  

d i s c r e p a n c y ,  t h e  r e s p o n s e  was s c o r e d  a s  c o r r e c t  e x c e p t  

f o r  c o n t a c t  ( C E O  ( L l o y d  D o h e r t y ,  1 9 8 3 ) .  T h u s ,  i f  a 

s i g n  was t a u g h t  as  a b o d y - c o n t a c t  s i g n  and was p r o d u c e d  

w i t h o u t  t h e  c o n t a c t  d i m e n s i o n  o r  was t a u g h t  a s  a 

n o n - b o d y - c o n t a c t  s i g n  and was p r o d u c e d  w i t h  c o n t a c t  

a d d e d ,  i t .  w o u ld  be  s c o r e d  as  c o r r e c t  e x c e p t  f o r  

c o n t a c t .

Due t o  t h e  s c o r i n g  on t h e  b o d y - c o n t a c t /  

n o n - b o d y - c o n t a c t  d i m e n s i o n  tw o  s c o r e s  w e r e  o b t a i n e d  f o r  

each  s i g n  p r o d u c e d ,  a s t r i c t  s c o r e  and a l e n i e n t  s c o r e .  

T he  s t r i c t  s c o r e  was composed o f  t h e  t o t a l  number  o f  

c o r r e c t l y  e x e c u t e d  p a r a m e t e r s  f o r  e a c h  s i g n ,  t h e  

l e n i e n t  s c o r e  was composed o f  t h e  t o t a l  number o f
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c o r r e c t l y  e x e c u t e d  p a r a m e t e r s  exce pt ,  f o r  c o n t a c t .  The  

r e a s o n  t h a t  t h e  s c o r e s  w e r e  s e p a r a t e d  i s  b e c a u s e  i n  

r a p i d  s i g n i n g  among f l u e n t  s i g n e r s  t h e  c o n t a c t ,  

d i m e n s i o n  i s  s o m e t im e s  o m i t t e d  w i t h o u t  a s i g n i f i c a n t  

r e d u c t i o n  i n  i n t e l l i g i b i l i t y .

R e c e p t i v e  s i g n i n g  t e s t s ,  and p r o b e s  w e r e  s c o r e d  

a c c o r d i n g  t o  w h e t h e r  t h e  p i c t u r e  c h o s e n  was c o r r e c t  o r  

i  n c o r r e c t .

Interziydai_Bgl.i§kiIity
As a m e a s u r e  o f  t h e  r e l i a b i l i t y  o f  t h e  t r a i n e r ' s  

s c o r i n g  o f  e a c h  s u b j e c t ' s  s i g n  p r o d u c t i o n s  an 

i n d e p e n d e n t  j u d g e  f l u e n t  i n  ASL s c o r e d  100% o f  t h e  

e l i c i t e d  s i g n i n g  p r o b e  t r i a l s  f r o m  v i d e o t a p e .  

I n t e r - j u d g e  r e l i a b i l i t y  was d e t e r m i n e d  i n  tw o  w ay s ,  

f i r s t ,  a P e a r s o n  p r o d u c t  moment, c o r r e l a t i o n  was  

c o m p u ted  t o  d e t e r m i n e  t h e  d e g r e e  o f  r e l a t i o n s h i p  

b e t w e e n  t h e  t w o  s c o r e r s  e v a l u a t i o n s  o f  t h e  s u b j e c t ' s  

c o r r e c t  p e r f o r m a n c e  o f  t h e  2 4  s i g n s .  The  v a l u e s  used  

i n  t h e  c o r r e l a t i o n  a n a l y s i s  w e r e  o b t a i n e d  by  t a l l y i n g  

t h e  number o f  c o r r e c t  r e s p o n s e s  on e a c h  p r o b e  and  

d i v i d i n g  by t h e  number  o f  t r i a l s  p r e s e n t e d  <N = 1 2 ) .

The  P e a r s o n  p r o d u c t  moment c o r r e l a t i o n  i n d i c a t e d  t h a t  

a g r e e m e n t  b e t w e e n  t h e  i n d e p e n d e n t  j u d g e  and t h e  

e x p e r i m e n t e r  on t h e  number o f  c o r r e c t  r e s p o n s e s
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a v e r a g e d  857. f o r  t h e  p r o b e s  a d m i n i s t e r e d  a t  t h e  end o f  

t h e  t r a i n i n g  s e s s i o n  ( p r o b e  1) and 807. - for  t h e  p r o b e s  

a d m i n i s t e r e d  one  week f o l l o w i n g  i n i t i a l  t r a i n i n g  

( p r o b e  2 ) .

The s e c o n d  v a l u e  co m p u te d  was t h e  mean p e r c e n t  

a g r e e m e n t  b e t w e e n  t h e  tw o  j u d g e s  on t h e  s c o r i n g  o f  t h e  

f o u r  s i g n  p a r a m e t e r s  o f  h a n d s h a p e  (HS> s hand  

o r i e n t a t i o n  (HD), , l o c a t i o n  (LDC) ,, and movement (MVT) as  

c o r r e c t ,  o r  i n c o r r e c t .  T a b l e  9 l i s t s  t h e  mean p e r c e n t  

a g r e e m e n t  on s c o r i n g  b e t w e e n  t h e  tw o  j u d g e s  f o r  eac h  

s i g n  c o l l a p s e d  a c r o s s  a l l  p r o b e s .  T h i s  v a l u e  r a n g e d  

f r o m  7 7 . 9 4 %  t o  96.25?/ .  and t h e  mean was 9 0 . 1 1 7 . .



T a b l e  9

Mean P e r c e n t  S c o r i n g  A g r e e m e n t  - for t h e  

T w e n t y - f o u r  S i o n s

S i  gns MN "/. A g r e e m e n t S i g n s  MN 7. Agr

AIRPLANE 8 1 .  5B DRINK 8 6 . 9 0

APPLE 8 8 . 7 5 EGG 8 8 . 2 4

BABY 8 9 . 2 9 FOOD 9 1 . 6 7

BED 9 5 . 2 4 MAN 9 2 . 8 6

BLANKET 8 6 . 9 0 PEN CIL 8 9 . 2 9

BOOK 9 2 . 5 0 P IP E 9 4 . 0 5

CAT 9 1 .  2 5 SHOES 8 7 . 5 0

CHILD 8 9 . 2 9 STORE 8 6 . 8 4

CLOTHES 9 1 . 6 7 TELEPHONE 9 2 . 8 6

COFFEE 9 2 . 8 6 T O IL E T 9 0 . 6 3

COMB 9 4 . 0 5 WATER 7 7 . 9 4

COP 9 6 . 2 5 WOMAN 9 4 .  12
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CHAPTER I V  

R e s u l t s

Summary o f  P r e t e s t  R e s u l t s  

P r e s e n t e d  b e l o w  i s  a b r i e f  d e s c r i p t i o n  o f  e ac h  

a p h a s i c  s u b j e c t ' s  p e r f o r m a n c e  on t h e  l a n g u a g e  and  

g e s t u r e  p r e t e s t s . ,  S e v e r a l  p r e t e s t  s c o r e s  a r e  p r e s e n t e d  

i n  T a b l e  10 and T a b l e  1 1 .  T h e  B o s to n  D i a g n o s t i c  

A p h a s i a  E x a m i n a t i o n  (BDAE) Z - s c o r e  p r o f i l e s  and p r a x i s  

p r o f i l e s  f o r  e ac h  a p h a s i c  a r e  p r e s e n t e d  i n  A p p e n d ix  H.

S u b j e c t  JS was r a t e d  a t  s e v e r i t y  l e v e l  " 4 "  on t h e

BDAE A p h a s i a  S e v e r i t y  R a t i n g  S c a l e  i n d i c a t i n g  a m i l d

e x p r e s s i v e  l a n g u a g e  i m p a i r m e n t .  T h i s  l a n g u a g e  

i m p a i r m e n t  was s e c o n d a r y  t o  a CVA t h a t  damaged t h e  l e f t  

f r o n t o - p a r i e t a l  r e g i o n  o f  t h e  b r a i n .  A s c o r e  o f  3 3  on 

t h e  S h o r t e n e d  V e r s i o n  o f  t h e  Token  T e s t  i n d i c a t e d  a 

m i l d  a u d i t o r y  c o m p r e h e n s i o n  i m p a i r m e n t .  G e s t u r e  

p r o d u c t i o n  was r e l a t i v e l y  u n i m p a i r e d ; ,  h o w e v e r  t h e  s c o r e  

o b t a i n e d  on t h e  K i m u r a  Movement C o p y in g  T e s t  was j u s t  

a t  t h e  c u t  o f f  o f  1 7 ,  i n d i c a t i n g  i m p a i r m e n t  on k i n e t i c  

g e s t u r e s .  G e s t u r e  c o m p r e h e n s i o n  was g e n e r a l l y  

u n i m p a i r e d  w i t h  t h e  o b t a i n e d  s c o r e  o f  29  a b o v e  t h e

c u t - o f f  o f  2 6 .  JS e x h i b i t e d  a s t r o n g  d e s i r e  t o

communi c a t e .



Tab le  10

R p h a s ic  S u b je c t s ’  Lan guage  P r e t e s t  R e s u lt s

R e a d in g  C o m p re h e n s io n R u d i t o r y  C o m p re h e n s ion O ra l E x p re s s io n

S u b je c t

Wd P i e t  M a tch  

Max S c o re  = 10

Commands 

Max S c o re  =

C om plex  M a te r ia l  

15 Max S c o re  = 12

S h o r t  Token  T e s t  

Max S c o re  =  36

C o n fr o n t  Nam ing 

Max S c o re  = 105

W ord R e a d in g  

Max S c o re  =  30

R e p e t i t io n  W ords 

Max S co re  =  10

JS 10 15 10 3 3 .0 102 24 10

flft 10 15 10 2 0 .0 99 30 10

DJ 9 5 8 1 7 .5 101 28 10

RB 10 15 9 3 1 .5 101 30 10

MF 9 3 8 1 0 .5 15 6 9

SS 9 6 7 1 7 .5 72 30 9

Efl 10 7 3 1 0 .0 24 6 10

PB 9 15 11 3 1 .5 99 30 10

1
95



Table 11

R p h a s ic  S u b je c t s ’  P r a x is  P r e t e s t  R e s u lt s

G e s tu re  C o m p re h e n s io n G e s tu re  P r o d u c t io n

M v t I d e n t P a n tom im e Recog K im u ra  Hand

N o n r e p r e s e n ta t io n a l 

P o s tu r e  K im u ra  M v t C o p y in g B u c c o fa c ia l

R e p re s e n ta t  i  ona I 

I n t r a n s  L im b  T ra n s  L im b U h o le  Body

S u b je c t Max S c o re = 5  Max S c o re  = 30 Max S c o re  = 10 Max S c o re  = 24 Max S c o re  =  6 Max S c o re  -  12 Max S c o re  =  12 Max S c o re  = 12

JS 5 29 B 17 5 12 10 11

HR 4 3 0 9 10 * 6 12 12 12

OX 4 29 10 16 * 4 11 9 . 5 9

RB 5 30 10 24 6 12 11 9

MF 5 30 10 19 5 11 12 6

SS 5 29 B 13 * 5 9 a B

Efl 5 30 10 16 * 3 9  12 9

PB 5 30 10 16 * 6 11 12 9

N o te . *  = im p a ire d  p e r fo rm a n c e

196
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S u b j e c t  AA r a t e d  a t  s e v e r i t y  l e v e l  "4"  on t h e  

A p h a s i a  S e v e r i t y  R a t i n g  S c a l e ,  e x h i b i t e d  a m i l d  

e x p r e s s i v e  l a n g u a g e  i m p a i r m e n t  c h a r a c t e r i z e d  by  l i t e r a l  

and v e r b a l  p a r a p h a s i a s .  T h i s  l a n g u a g e  i m p a i r m e n t  

r e s u l t e d  -from a CVA t h a t  damaged,  t h e  l e f t  

f r o n t o - p a r i e t a l  c e r e b r a l  a r e a .  P e r f o r m a n c e  on t h e  

S h o r t e n e d  V e r s i o n  o f  t h e  Token  T e s t  was s l i g h t l y  

i m p a i r e d  i n d i c a t i n g  m i l d  a u d i t o r y  c o m p r e h e n s i o n  

d i f f i c u l t y .  G e s t u r e  p r o d u c t i o n  was g e n e r a l l y  m i l d l . y  

i m p a i r e d ,  h o w e v e r ,  p e r f o r m a n c e  on t h e  K i m u r a  Movement  

C o p y in g  T e s t  was s e v e r e l y  i m p a i r e d ,  i n d i c a t i n g  s e v e r e  

d i f f i c u l t y  w i t h  k i n e t i c  m o v em en ts .  No d i f f i c u l t y  was  

d i s p l a y e d  on g e s t u r e  c o m p r e h e n s i o n .  AA a l s o  e x h i b i t e d  

a s t r o n g  d e s i r e  t o  c o m m u n i c a t e .

S u b j e c t  DJ e x h i b i t e d  a  m i l d  t o  m i n i m a l  e x p r e s s i v e  

l a n g u a g e  i m p a i r m e n t  s e c o n d a r y  t o  a CVA t h a t  damaged t h e  

l e f t  f r o n t a l  l o b e .  DJ was r a t e d  a t  s e v e r i t y  l e v e l  "5"  

on t h e  BDAE. R e c e p t i v e  l a n g u a g e ,  a s  e v a l u a t e d  by  t h e  

S h o r t e n e d  V e r s i o n  o f  t h e  Token  T e s t  and v a r i o u s  BDAE 

s u b t e s t s ,  was d e t e r m i n e d  t o  be  m o d e r a t e l y  i m p a i r e d .  

P e r f o r m a n c e  on t h e  g e s t u r e  p r o d u c t i o n  s u b t e s t s  r e v e a l e d  

m o d e r a t e  t o  s e v e r e  i m p a i r m e n t .  T r a n s i t i v e  and w h o l e  

body movements  w e r e  a l s o  m o d e r a t e l y  i m p a i r e d .  G e s t u r e  

c o m p r e h e n s i o n  was u n i m p a i r e d  and a s t r o n g  d e s i r e  t o
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c o m m u n ic a t e  was d i s p l a y e d  by  t h e  s u b j e c t .

RB o b t a i n e d  a l e v e l  "5 "  a p h a s i a  s e v e r i t y  r a t i n g  on 

t h e  BDAE i n d i c a t i n g  a m i l d  t o  m i n i m a l  e x p r e s s i v e  

l a n g u a g e  i m p a i r m e n t  s e c o n d a r y  t o  a CVA. CT s ca n  

r e v e a l e d  damage t o  the; l e f t  f  r o n t o - p a r  i e t a l  r e g i o n  o f  

t h e  b r a i n .  A u d i t o r y  c o m p r e h e n s i o n  and g e s t u r e  

c o m p r e h e n s i o n  w e r e  u n i m p a i r e d .  E v a l u a t i o n  o f  g e s t u r e  

p r o d u c t i o n  v i a  t h e  K im u r a  Hand P o s t u r e  and Movement  

C o p y in g  t e s t s ,  r e v e a l e d  no i m p a i r m e n t ,  a l t h o u g h ,  

e x a m i n a t i o n  o f  w h o l e - b o d y  movements  and hand p o s t u r e s  

s p e c i f i c a l l y  a s s o c i a t e d  w i t h  t h e  s t u d y  r e v e a l e d  s l i g h t  

g e s t u r e  p r o d u c t i o n  i m p a i r m e n t .

S u b j e c t  MF was r a t e d  a t  s e v e r i t y  l e v e l  " 1 "  on t h e  

BDAE A p h a s i a  S e v e r i t y  R a t i n g  S c a l e  i n d i c a t i n g  a s e v e r e  

e x p r e s s i v e  l a n g u a g e  i m p a i r m e n t .  MF was d i a g n o s e d  as  

e x h i b i t i n g  a m ix e d  n o n f l u e n t  t y p e  o f  a p h a s i a  due t o  h i s  

p e r f o r m a n c e  on t h e  BDAE and S h o r t e n e d  V e r s i o n  o f  t h e  

Token  T e s t .  T h i s  l a n g u a g e  i m p a i r m e n t  was s e c o n d a r y  t o  

a CVA. CT s ca n  r e v e a l e d  damage t o  t h e  l e f t  

f r o n t o - p a r i e t a l  r e g i o n  o f  t h e  b r a i n .  G e s t u r e  

p r o d u c t i o n  was m i l d  t o  m o d e r a t e ! y  i m p a i r e d ,  a l t h o u g h ,  

w h o l e - b o d y  movements  w e r e  s e v e r e l y  i m p a i r e d .  T h e r e  was  

no e v i d e n c e  o f  g e s t u r e  c o m p r e h e n s i o n  i m p a i r m e n t .  T h i s  

s u b j e c t  d i s p l a y e d  a s t r o n g  d e s i r e  t o  c o m m u n ic a t e  u s i n g
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g e s t u r e s *

SS p r e s e n t e d  w i t h  a m o d e r a t e  t o  s e v e r e  e x p r e s s i v e  

and r e c e p t i v e  l a n g u a g e  i m p a i r m e n t  s e c o n d a r y  t o  a CVA.

CT s ca n  r e v e a l e d  damage i n  t h e  l e f t  f r o n t o - p a r i e t a l  

c e r e b r a l  a r e a .  T h i s  s u b j e c t  was r a t e d  a t  s e v e r i t y -  

l e v e l  "2 "  on t h e  BDAE and d i s p l a y e d  m o d e r a t e  a u d i t o r y  

c o m p r e h e n s i o n  i m p a i r m e n t  on t h e  S h o r t e n e d  V e r s i o n  o f  

t h e  T o ken  T e s t .  B as ed  on p e r f o r m a n c e  on t h e  BDAE and  

S h o r t e n e d  V e r s i o n  o f  t h e  To ken  T e s t ,  SS was d i a g n o s e d  

as  e x h i b i t i n g  B r o c a ’ s a p h a s i a .  G e s t u r e  p r o d u c t i o n  was  

m o d e r a t e  t o  s e v e r e l y  i m p a i r e d  w h i l e  g e s t u r e  

c o m p r e h e n s i o n  was d e t e r m i n e d  t o  be u n i m p a i r e d .  S u b j e c t  

SS d i s p l a y e d  a m o d e r a t e l y  s t r o n g  d e s i r e  t o  c o m m u n ic a t e .

EA r e c e i v e d  a l e v e l  "1 "  r a t i n g  on t h e  BDAE 

i n d i c a t i n g  a s e v e r e  e x p r e s s i v e  and r e c e p t i v e  l a n g u a g e  

i m p a i r m e n t  w h i c h  was s e c o n d a r y  t o  a CVA. CT scan  

r e v e a l e d  damage i n  t h e  l e f t  f r o n t o - p a r i e t a l  t e m p o r a l  

c e r e b r a l  a r e a .  R e c e p t i v e  l a n g u a g e  i m p a i r m e n t  was 

f u r t h e r  v e r i f i e d  by  an e x t r e m e l y  p o o r  p e r f o r m a n c e  on 

t h e  S h o r t e n e d  V e r s i o n  o f  t h e  To ken  T e s t .  Based  on 

p e r f o r m a n c e  on t h e  BDAE and T o k e n  t e s t  EA was d i a g n o s e d  

as  e x h i b i t i n g  a m ix e d  n o n f l u e n t  a p h a s i a .  G e s t u r e  

p r o d u c t i o n  was m o d e r a t e  t o  s e v e r e l y  i m p a i r e d  w h i l e  

t r a n s i t i v e  m ov em ents  r e m a i n e d  u n i m p a i r e d .  G e s t u r e
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c o m p r e h e n s i o n  was u n i m p a i r e d  and t h e  d e s i r e  t o  

c o m m u n ic a t e  was d e t e r m i n e d  t o  be  v e r y  s t r o n g .

F'B e x h i b i t e d  a  m i l d  t o  m i n i m a l  l a n g u a g e  i m p a i r m e n t  

a s  e v i d e n c e d  by a BDAE A p h a s i a  S e v e r i t y  R a t i n g  o f  " 5 " .  

T h i s  s u b j e c t s '  l a n g u a g e  i m p a i r m e n t  was s e c o n d a r y  t o  a. 

CVA t h a t  damaged t h e  l e f t  f r o n t o - t e m p o r a l  r e g i o n  o f  t h e  

b r a i n .  No a u d i t o r y  o r  g e s t u r e  c o m p r e h e n s i o n  i m p a i r m e n t  

was e v i d e n t .  G e s t u r e  p r o d u c t i o n  was i n  g e n e r a l  

m i n i m a l l y  i m p a i r e d ,  h o w e v e r ,  w h o l e - b o d y  movements  w e re  

m o d e r a t e l y  i m p a i r e d .  The? d e s i r e  t o  c o m m u n ic a t e  was 

v e r y  s t r o n g .

M i s s i n g  D a t a  

Due t o  an u n p l a n n e d  e r r o r  i n  t r a i n i n g ,  t h e  d a t a  

f r o m  s u b j e c t  DJ was b a s e d  on 2 3  s i g n s  as  oppose d  t o  2 4 .  

I n  o r d e r  t o  a c c o u n t  f o r  t h i s  m i s s i n g  d a t a ,  mean v a l u e s  

w e r e  us ed  i n  t h e  s t a t i s t i c a l  a n a l y s e s  d i s c u s s e d  b e l o w .

E l i c i t e d  S i g n i n g  R e s u l t s  

V e r y  f e w  e r r o r s  w e r e  made on t h e  r e c e p t i v e  s i g n i n g  

p o r t i o n s  o f  t h e  s t u d y .  The r e s u l t s  o f  t h i s  

i n v e s t i g a t i o n  w i l l  t h e r e f o r e  be  p r e s e n t e d  as  t h e y  

p e r t a i n  t o  e a c h  h y p o t h e s i s ,  i n  t e r m s  o f  t h e  e l i c i t e d  

s i g n i n g  d a t a  o n l y .  The  r e c e p t i v e  s i g n i n g  e r r o r s  w i l l  

be  d i s c u s s e d  s e p a r a t e l y  i n  t h e  l a s t  s e c t i o n  o f  t h i s  

c h a p t e r .
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A c q u i  s i  t i  on 

H y p o t h e s i s  1 ( A c q u i s i t i o n  and B r a i n  I n j u r y )

The  - f i r s t  h y p o t h e s i s  s t a t e d  t h a t  b r a i n  i n j u r y  

( s t r o k e )  w i l l  r e s u l t  i n  t h e  n e e d  -for an i n c r e a s e d  

number  o f  i n i t i a l  t r a i n i n g  t r i a l s  ( h a n d s h a p i n g  and  

p h y s i c a l  g u i d a n c e  t r i a d s )  i n  o r d e r  t o  a c h i e v e  c r i t e r i o n  

p e r f o r m a n c e  (o n e  a d e q u a t e  s i g n  p e r f o r m a n c e  o r  

c o m p l e t i o n  o f  f o u r  t r a i n i n g  t r i a l s ) ,  and w i l l  r e s u l t  i n  

f e w e r  s i g n s  b e i n g  a c q u i r e d .  To e v a l u a t e  t h e  e f f e c t  o f  

b r a i n  i n j u r y  on ASL s i g n  a c q u i s i t i o n ,  t h e  mean number  

o f  h a n d s h a p i n g  and p h y s i c a l  g u i d a n c e  t r i a l s  

a d m i n i s t e r e d  t o  e a c h  s u b j e c t ,  and t h e  t o t a l  number o f  

s i g n s  a c q u i r e d  by e a c h  s u b j e c t ,  w e r e  a n a l y s e d  u s i n g  a 

M a n n - W h i t n e y  U t e s t ,  t h e  n o n p a r a m e t r i c  a l t e r n a t i v e  t o  

t h e  i n d e p e n d e n t  s a m p l e s  t - t e s t  ( S i e g e l  S< C a s t e l l a n ,  

1 9 8 S ) . T he  M a n n - W h i t n e y  U t e s t  was u s e d  b e c a u s e  t h e  

s a m p le  s i z e s  w e r e  s m a l l .

T a b l e  12  p r e s e n t s  t h e  t o t a l  and mean number o f  

t r a i n i n g  t r i a l s  a d m i n i s t e r e d  t o  e a c h  s u b j e c t  and t h e  

means f o r  b o t h  s u b j e c t  g r o u p s .  A maximum o f  four-  

t r i a l s  was; a d m i n i s t e r e d  f o r  e a c h  o f  t h e  2 4  s i g n s ,  

r e s u l t i n g  i n  a maximum p o s s i b l e  t o t a l  s c o r e  o f  96  

t r a i n i n g  t r i a l s  f o r  e a c h  s u b j e c t .  I t  can be  s ee n  t h a t  

t h e  t o t a l  and mean number  o f  t r a i n i n g  t r i a l s



T a b l e  12

T o t a l  and Mean Number o-f S i o n  T r a i n i n g  T r i a l s

S u b j e c t  s T o t a l  S i g n Mean S i g n

A p h a s i  cs T r a i n i n g  T r i a l s T r a i n i n g  T r i a l s

M ax i  mum = 96 Max i  mum = 4

JS 6 4 2 . ' 6 7

AA 5 2 2 .  17

DJa 71 3 .  09

RB 4 2 1 . 7 5

MF 6 2 2 .  58

SS 5 9 2 . 4 6

EA 5 3 2 .2 1

PB 4 4 1 . 8 3

Mean 5 5 . 8 8 O T e ;  b
s . * J

SD 1 o .  0 0 0 . 4 5

c o n t i n u e d



2 03

( T a b l e  12 c o n t i n u e d )

S u b j e c t s  T o t a l  S i g n  Mean S i g n

C o n t r o l s  T r a i n i n g  T r i a l s  T r a i n i n g  T r i a l s

Max i  mum = 9 6  Max i  mum = 4-

EB 3 5 1 . 4 6

JB 3 9 1 . 6 3

BL 2 9 1 .'21

JT 4 4 1 . 8 3

FM 4 9 2 .  04

EW 53 2 . 2 1

Mean 4 1 . 5 0  1 . 73*13

SD 8 . 9 4  0 . 3 7

N o t e . Means  w i t h  same s u p e r s c r i p t  i n d i c a t e  

d i s t r i b u t i o n s  a r e  s i g n i f i c a n t l y  d i f f e r e n t  at. p. < . 0 5 .

clT h i s  s u b j e c t  r e c e i v e d  t r a i n i n g  on 2 3  s i g n s .



a d m i n i s t e r e d  t o  t h e  a p h a s i c s  w e r e  i n  g e n e r a l  l a r g e r  

t h a n  t h e  v a l u e s  f o r  t h e  c o n t r o l s ; ,  U = 7 . 0 0 ,  a  = . 0 3 .  

Shown i n  T a b l e  13 a r e  t h e  t o t a l  number o f  s i g n s  

a c q u i r e d  by e a c h  s u b j e c t .  The  d i f f e r e n c e  b e t w e e n  t h e  

g r o u p s  on t h e  number  o f  s i g n s  a c q u i r e d  j u s t  r e a c h e d  

s i g n i f i c a n c e ,  U = 9 , 0 0 ,  p̂  = . 0 4 9 7 .  T h e r e f o r e ,  c o n t r o l s  

a c q u i r e d  s i g n i f i c a n t l y  more  s i g n s  t h a n  t h e  a p h a s i c  

s u b j e c t s .

H y p o t h e s i s  5 ( A c q u i s i t i o n  and P r o d u c t i o n  C o m p l e x i t y )

The s e c o n d  h y p o t h e s i s  s t a t e d  t h a t  f o r  b o t h  

a p h a s i c s  and n o r m a l  c o n t r o l s  f e w e r  t r a i n i n g  t r i a l s  w i l l  

be n e c e s s a r y  t o  a c h i e v e  c r i t e r i o n  p e r f o r m a n c e  d u r i n g  

a c q u i s i t i o n  o f  lo w  p r o d u c t i o n  c o m p l e x i t y  (LF'C) com pared  

t o  h i g h  p r o d u c t i o n  c o m p l e x i t y  (HF'C) s i g n s .  T he  mean 

number o f  t r a i n i n g  t r i a l s  a d m i n i s t e r e d  f o r  e a c h  s i g n  

was a n a l y z e d  by  a 2  ( G ro u p )  x 2 ( P r o d u c t i o n  C o m p l e x i t y )  

a n a l y s i s  o f  v a r i a n c e  (AN0VA) w i t h  r e p e a t e d  m e a s u r e s  on 

t h e  1 a\st f a c t o r .

S i g n i f i c a n t  m a in  e f f e c t s  w e r e  f o u n d  f o r  t h e  

s u b j e c t  g r o u p s  v a r i a b l e ,  F < 1 ,  2 2 )  = 2 4 . 3 7 ,  p. = . 0 0 0 2 ,  

and f o r  p r o d u c t i o n  c o m p l e x i t y ,  F ( l ,  2 2 )  = 1 2 . 3 3 ,  

p. = . 0 0 2 3 .  T h e  i n t e r a c t i o n  b e t w e e n  t h e  tw o  v a r i a b l e s  

was n o t  s i g n i f i c a n t .  As shown i n  T a b l e  14 t h e  

s i g n i f i c a n t  m a in  e f f e c t  f o r  p r o d u c t i o n  c o m p l e x i t y



T a b l e  13

T o t a l  Number o-f S i g n s  A c q u i r e d  by S u b j e c t s

S u b j e c t : T o t a l  S i g n s S i g n s  N o t

A p h a s i  cs A c qu i  reel A c qu i  reel

JS Man, C l o t h e s

AA 24

DJa 16 Cop,  Woman,' C a t ,  S t o r e ,  

Man, Comb, P e n c i l

RB 2 4

MF 21 Comb, Cop, C a t

SS '*̂ '7 Man, Egg

EA 2 4

PB Man

Mean 2 2 . 0 0 b

SB. 2» 6 7

c o n t i  nued
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( T a b l e  13 c o n t i n u e d )

S u b j e c t T o t a l  S i g n s S i g n s  N ot

C o n t r o l s A c q u i  r e d A c q u i  r e d

BB 24

JB 24

BL 24

JT 2 4 -

FM 24

EW 24

Mean 2 4 . 0 0 b

SD 0 .  0 0

N o t e . Means w i t h  same s u p e r s c r i p t  i n d i c a t e  

d i s t r i b u t i o n s  a r e  s i g n i f i c a n t 1 y d i f f e r e n t  a t  p. < . 0 5 .

elT h i s  s u b j e c t  r e c e i v e d  t r a i n i n g  on 2 3  s i g n s .



2 07

T a b l e  14

Mean Number o f  T r a i n i n g  T r i a l s  f o r  H i g h  and Low 

P r o d u c t i o n  C o m p l e x i t y  S i g n s

P r o d u c t i o n Complex  i  t y

H ig h Low

A p h a s i  cs 2 . 6 4 * **>
a V u J

C o n t r o l s 1 . 8 5 1 . 6 1

N o t e . Maximum S c o r e  = 4 .

Means w i t h  same s u p e r s c r i p t  a r e  s i g n i f i c a n t l y  d i f f e r e n t  

a t  p. < . 0 5 .
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i n d i c a t e d  t h a t  a p h a s i c s  r e q u i r e d  s i  g n i  f i  c a n t l  y - fewer  

t r a i n i n g  t r i a l s  on LF'C c o m p are d  t o  HF‘C s i g n s .

S i n c e  t h e r e  was d i f f e r e n t i a l  a c q u i s i t i o n  o f  s i g n s  

o n l y  by  t h e  a p h a s i c s  t h e  s e c o n d  h y p o t h e s i s  was  

p a r t i a l l y  s u p p o r t e d .

R e l a t i o n s h i p  b e t w e e n  a c q u i s i t i o n  and p r o d u c t i o n  

compl ex i  t v .  One f u r t h e r  c o m p u t a t i o n  made p e r t a i n i n g  t o  

t h e  p r o d u c t i o n  c o m p l e x i t y  f e a t u r e  was t h a t  o f  e t a  

s q u a r e d  (E4-) . T h i s  s t a t i s t i c  i s  d e r i ' v e d  f r o m  t h e  

f o l l o w i n g  f o r m u l a  f o r  e t a  (E)  ( K i r k ,  196B)s

B e tw e e n  G ro u p s  Sum o f  S q u a r e s

E

T o t a l  Sum o f  S q u a r e s

E can be  used  t o  d e s c r i b e  t h e  d e g r e e  o f  

r e l a t i o n s h i p  b e t w e e n  i n d e p e n d e n t  and d e p e n d e n t  

v a r i a b l e s  and E4- i n d i c a t e s  t h e  p r o p o r t i o n  o f  v a r i a n c e  

i n  a d e p e n d e n t  v a r i a b l e  a c c o u n t e d  f o r  by  t h e  

i n d e p e n d e n t  v a r i a b l e .

F o r  t h e  p r o d u c t i o n  c o m p l e x i t y  f e a t u r e  an E v a l u e  

o f  . 5 7  (E 41- = . 3 3 )  was o b t a i n e d  f o r  t h e  a p h a s i c s .  E t a  

f o r  t h e  c o n t r o l s  was e q u a l  t o  . 3 0  (E 4- = . 0 9 ) .  T h u s ,  

a p p r o x i m a t e l y  33% o f  t h e  v a r i a n c e  i n  s i g n  a c q u i s i t i o n



by t h e  a p h a s i c s  may be  a c c o u n t e d  f o r  by  t h e  p r o d u c t i o n  

c o m p l e x i t y  - f e a t u r e  co m p are d  t o  97. - for t h e  c o n t r o l s .

T h i s  i n d i c a t e s  t h a t  t h e  r e l a t i o n s h i p  b e tw e e n  p r o d u c t i o n  

c o m p l e x i t y  and a c q u i s i t i o n  was much s t r o n g e r  - for t h e  

a p h a s i c s  t h a n  f o r  t h e  c o n t r o l s .

S ince , ,  among t h e  a p h a s i c s ,  t h e  r e l a t i o n s h i p  

b e t w e e n  a c q u i s i t i o n  and t h e  p r o d u c t i o n  c o m p l e x i t y  

f e a t u r e  was d e t e r m i n e d  by e t a  t o  be  m o d e r a t e l y  s t r o n g ,  

an a d d i t i o n a l  a n a l y s i s  was c o n d u c t e d  t o  p r o v i d e  a more  

a c c u r a t e  d e s c r i p t i o n  o f  t h e  r e l a t i o n s h i p .  P r e s e n t e d  i n  

F i g u r e  3 i s  t h e  s c a t t e r  p l o t  o f  t h e  r e l a t i o n s h i p  

b e t w e e n  t h e  24  p r o d u c t i o n  c o m p l e x i t y  v a l u e s  and t h e  

mean number o f  a c q u i s i t i o n  t r i a l s  p e r  s i g n .  A Spearman  

r a n k  o r d e r  c o r r e l a t i o n  was c o m pute d  b e t w e e n  t h e s e  tw o  

s e t s  o f  v a l u e s  b e c a u s e  (a )  t h e  r e l a t i o n s h i p  a p p e a r s  

l i n e a r ,  and (b )  t h e  d i s t r i b u t i o n  o f  p r o d u c t i o n  

c o m p l e x i t y  v a l u e s  was d e t e r m i n e d  t o  h a v e  a s i g n i f i c a n t  

n e g a t i v e  s kew .  T h e  Spearm an  r a n k  o r d e r  c o r r e l a t i o n  i s  

a n o n p a r a m e t r i c  a l t e r n a t i v e  t o  t h e  P e a r s o n  p r o d u c t  

moment c o r r e l a t i o n  and h as  a 917. e f f i c i e n c y  when 

c om pared  t o  t h e  P e a r s o n  ( S i e g e l  (k C a s t e l l a n ,  19(38) .

The  v a l u e  o b t a i n e d  f r o m  t h i s  a n a l y s i s  was

r  . = . 5 6 ,  £  = . 0 0 7 ,  w h ic h  r e p r e s e n t s  a m o d e r a t e  b u tn ^ a n k

s i g n i f i c a n t  c o r r e l a t i o n  t h a t  was v e r y  c l o s e  t o  t h e  E
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F i g u r e  5 . S c a t t e r  p l o t  o-f r e l a t i o n s h i p  b e t w e e n  s i g n  

p r o d u c t i o n  c o m p l e x i t y  v a l u e s  and number o-f t r a i n i n g  

t r i a l s  ( a c q u i s i t i o n )  r e q u i r e d  by a p h a s i c s , .
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v a l u e  o f  . 5 7  o b t a i n e d  f o r  t h e  r e l a t i o n s h i p  b e t w e e n  

a c q u i s i t i o n  and p r o d u c t i o n  c o m p l e x i t y  d e s i g n a t e d  

a c c o r d i n g  t o  tw o  d i s c r e t e  l e v e l s .

H y p o t h e s i s  5 ( A c q u i s i t i o n  and Body C o n t a c t )

The t h i r d  h y p o t h e s i s  s t a t e d  t h a t  f o r  b o t h  a p h a s i c s  

and n o rm a l  c o n t r o l s  f e w e r  t r i a l s  w i l l  be  n e c e s s a r y  

d u r i n g  t r a i n i n g  o f  b Q d y - c o n t a c t  (+EC) com pared  t o  

n o n - b o d y - c o n t a c t  ( - B C )  s i g n s .  The  i n f l u e n c e  o f  body  

c o n t a c t  on t h e  number o f  t r a i n i n g  t r i ' a l s  r e q u i r e d  

d u r i n g  s i g n  a c q u i s i t i o n  was e x a m in e d  by a 2 ( G ro u p )  x 2 

(Body C o n t a c t )  a n a l y s i s  o f  v a r i a n c e  w i t h  r e p e a t e d  

m e a s u r e s  on t h e  l a s t  f a c t o r .  A b e t w e e n  g r o u p s  m a in  

e f f e c t  was t h e  o n l y  s i g n i f i c a n t  e f f e c t  f o u n d  F ( l ,  2 2 )  = 

3 0 . 8 3 ,  p. == . 0 0 0 1 .  S i n c e  body  c o n t a c t  was n o t  shown t o  

i n f l u e n c e  t h e  number o f  t r a i n i n g  t r i a l s  a d m i n i s t e r e d  t o  

e i t h e r  t h e  a p h a s i c s  o r  n o r m a l  c o n t r o l  s u b j e c t s ,  t h e  

t h i r d  h y p o t h e s i s  was n o t  s u p p o r t e d .

H y p o t h e s i s  4 ( A c q u i s i t i o n  and T r a n s l u c e n c v )

The  f o u r t h  h y p o t h e s i s  s t a t e d  t h a t  f o r  b o t h  

a p h a s i c s  and n o rm a l  c o n t r o l s  f e w e r  t r a i n i n g  t r i a l s  w i l l  

be n e c e s s a r y  d u r i n g  a c q u i s i t i o n  o f  h i g h  c o m pared  t o  

medium t r a n s l u c e n c y  s i g n s ,  f o r  medium c om pare d  t o  lo w  

t r a n s l u c e n c y  s i g n s ,  and f o r  h i g h  c o m p are d  t o  lo w  

t r a n s l u c e n c y  s i g n s .  The  i n f l u e n c e  o f  t r a n s l u c e n c y  on



s i g n  a c q u i s i t i o n  was e x a m in e d  by  a 2 (G r o u p )  x 

3 ( T r a n s l u c e n c y )  ANOVA w i t h  r e p e a t e d  m e a s u r e s  on t h e  

l a s t  f a c t o r .  A s i g n i f i c a n t  b e t w e e n  g r o u p s  m a in  e f f e c t ,  

was t h e  o n l y  s i g n i f i c a n t  e f f e c t  f o u n d ,

F ( 1 ,  14)  = 3 2 . 2 4 ,  £  = . 0 0 0 2 .  S i n c e  no s i g n i f i c a n t  

d i f f e r e n c e s  w e r e  f o u n d  w i t h i n  t h e  s u b j e c t  g r o u p s  f o r  

t h e  t r a i n i n g  o f  s i g n s  d i f f e r i n g  i n  t r a n s l u c e n c y ,  t h e  

f o u r t h  h y p o t h e s i s  was n o t  s u p p o r t e d .

I n  summary,  t h e  s i g n  f e a t u r e  f o u n d  t o  h a v e  a  

s t r o n g  r e l a t i o n s h i p  w i t h  a c q u i s i t i o n  f o r  t h e  a p h a s i c s  

was p r o d u c t i o n  c o m p l e x i t y .  None o f  t h e  t h r e e  s i g n  

f e a t u r e s  was f o u n d  t o  s t r o n g l y  i n f l u e n c e  s i g n  

a c q u i s i t i o n  by t h e  c o n t r o l s .

H y p o t h e s i s  5 ( A c q u i s i t i o n  o f  P a r a m e t e r s )

No p r i o r  p r e d i c t i o n s  w e r e  made r e g a r d i n g  t h e  

h i e r a r c h y  o f  a c q u i s i t i o n  f o r  ASL p a r a m e t e r s  i n  a p h a s i c s  

and n o r m a l  c o n t r o l s .  T h i s  i s s u e  was e x a m in e d  f o r  e a c h  

g r o u p  o f  s u b j e c t s  by  t o t a l i n g  t h e  number o f  c o r r e c t  

r e s p o n s e s  p r o d u c e d  f o r  each  p a r a m e t e r  and d i v i d i n g  t h i s  

v a l u e  by  t h e  t o t a l  number o f  t r a i n i n g  t r i a l s  

a d m i n i s t e r e d  f o r  a l l  s i g n s .  The  v a l u e  o b t a i n e d  f r o m  

t h i s  o p e r a t i o n  was t h e  p r o p o r t i o n  o f  c o r r e c t  r e s p o n s e s  

f o r  e a c h  p a r a m e t e r  a c r o s s  a l l  s i g n s .  The  h i e r a r c h y  o f



a c q u i s i t i o n  f o r  ASL p a r a m e t e r s  w i l l  be  p r e s e n t e d  f o r  

b o t h  s u b j e c t  g r o u p s  and f o r  t h e  i n d i v i d u a l  a p h a s i c  

s u b j e c t s , .  T h e  f o u r  ASL p a r a m e t e r s  a r e  d e f i n e d  as  

( a )  h a n d s h a p e  (HS) , <b) hand o r i e n t a t i o n  (H O ) ,

( c )  l o c a t i o n  ( L O O ,  (d> movement ( M V T ) »

The  r e l a t i o n s h i p s  b e tw e e n  t h e  v a l u e s  f o r  e ach  

p a r a m e t e r  a r e  g r a p h i c a l l y  p r e s e n t e d  i n  F i g u r e  4 .  The s  

r e s u l t s  i n d i c a t e  t h a t  t h e  o r d e r  o f  a c q u i s i t i o n  f o r  t h e  

f o u r  p a r a m e t e r s  by t h e  a p h a s i c  s u b j e c t s  was HD > LOC > 

HS > MVT; and t h e  o r d e r  o f  a c q u i s i t i o n  by  t h e  c o n t r o l s  

was HS = HO > LOC > MVT. F o r  b o t h  a p h a s i c s  and  

c o n t r o l s  t h e  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  p r o d u c e d  on 

t h e  MVT p a r a m e t e r  d u r i n g  a c q u i s i t i o n  was c o n s i d e r a b l y  

l o w e r  t h a n  t h a t  p r o d u c e d  on a n y  o f  t h e  o t h e r  

p a r a m e t e r s .  T h e  d i f f e r e n c e  b e t w e e n  t h e  p e r c e n t  c o r r e c t  

on t h e  movement p a r a m e t e r  and t h e  o t h e r  t h r e e  

p a r a m e t e r s  was much l a r g e r  f o r  t h e  a p h a s i c s  t h a n  t h e  

c o n t r o l s .

I n d i v i d u a l  a p h a s i c  s u b j e c t s  r e s u l t s . P r e s e n t e d  i  

T a b l e  15 a r e  t h e  v a l u e s  o b t a i n e d  by  t h e  e i g h t  a p h a s i c  

s u b j e c t s  f o r  t h e  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  

a s s o c i a t e d  w i t h  e a c h  o f  t h e  f o u r  s i g n  p a r a m e t e r s .  The  

o r d e r  o f  a c q u i s i t i o n  f o r  t h e  f o u r  p a r a m e t e r s  was t h e  

same f o r  o n l y  t w o  s u b j e c t s  JS and EA, t h e  r e m a i n i n g  s i
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F i g u r e  4 . 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  f o r  e ac h  

p a r a m e t e r  d u r i n g  a c q u i s i t i o n .
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T a b le  15

P e r c e n t  C o r r e c t  R e s p o n s e s  on S i o n  P a r a m e t e r s  by  

I n d i v i d u a l  A p h a s i c  S u b j e c t s  D u r i n g  S i g n  A c q u i s i t i o n

P a r a m e t e r  O r d e r  

o f  A c q u i s i t i o n

S u b j  e c t s HS HO LOC MVT F i r s t  > L a s t

JS 8 9 .  1 9 5 .  3 8 4 .  4 6 7 . 2 HO > HS >• LOC > MVT

AA 9 4 .  2 9 6 . 2 9 6 .  2 8 6 . 5 HO = LOC > HS > MVT

DJ 7 8 .  9 9 4 .  4 8 8 .  7 5 4 .  9 HO > LOC > HS > MVT

RB 9 2 . 9 100 100 9 5 . 2 HO = LOC > MVT > HS

MF 9 1 .  9 9 5 . 2 100 6 2 . 9 LOC > HO > HS > MVT

SS 8 9 . 8 8 9 . 8 9 8 . 3 6 2 . 7 LOC > HS = HO > MVT

EA 9 6 .  2 9 8 .  1 9 2 .  5 9 0 .  6 HO > HS >• LOC > MVT

F'B 100 100 9 7 . 7 7 0 . 5 HS = HO >• LOC > MVT
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s u b j e c t s  a c q u i r e d  t h e  p a r a m e t e r s  i n  u n i q u e  o r d e r s ,  

a l t h o u g h  t h e  g e n e r a l  t r e n d  was f o r  t h e  hand o r i e n t a t i o n  

a n d / o r  l o c a t i o n  p a r a m e t e r  t o  be  a c q u i r e d  b e f o r e  t h e  

movement a n d / o r  h a n d s h a p e  p a r a m e t e r .  The  movement  

p a r a m e t e r  was a c q u i r e d  l a s t  by  a l l  o f  t h e  a p h a s i c  

s u b j e c t s  e x c e p t  RB who a c q u i r e d  t h e  h a n d s h a p e  p a r a m e t e r  

l a s t .  S u b j e c t  S S ' 5  a c q u i s i t i o n  o r d e r  was a l s o  

i n t e r e s t i n g  b e c a u s e  b o t h  t h e  HS and HO p a r a m e t e r s  w e r e  

a c q u i r e d  a t  a b o u t  t h e  same p o i n t  i n  t r a i n i n g .

R e c a l 1

The  r e s u l t s  d i s c u s s e d  b e l o w  p e r t a i n  t o  t h e  r e c a l l  d a t a  

o b t a i n e d  f r o m  t h e  s u b j e c t s  a t  t h r e e  d i f f e r e n t  t i m e  

i n t e r v a l s  f o l l o w i n g  t r a i n i n g  ( a )  i m m e d i a t e l y  f o l l o w i n g  

t r a i n i n g  -  i m m e d i a t e  p o s t t r a . i n i ng r e c a l l  ( i n i t i a l  

t e s t ) ,  (b )  a t  t h e  end o f  t h e  t r a i n i n g  s e s s i o n  -  same  

d a y  r e c a l l  ( p r o b e  1 ) ,  and ( c )  one  week f o l l o w i n g  

t r a i n i n g  -  o n e  week p o s t t r a i n i n g  r e c a l l  ( p r o b e  2 ) .  The  

t e s t  and p r o b e  1 d a t a  a r e  b a s e d  on e i g h t  a p h a s i c s  and  

s i x  c o n t r o l s .  D u r i n g  t r a i n i n g  e ac h  o f  t h e  tw o  s u b s e t s  

e x a m in e d  on t h e  s e c o n d  p r o b e  (A t h r o u g h  D and E t h r o u g h  

H) was p r e s e n t e d  t o  h a l f  o f  t h e  s u b j e c t s  i n  e a c h  g r o u p .  

T h e r e f o r e ,  f o u r  a p h a s i c  s u b j e c t s  w e r e  e x a m in e d  on t h e  

s i g n s  i n  s u b s e t  A t h r o u g h  D on p r o b e  2  and f o u r  w e r e  

e x a m in e d  on t h e  s i g n s  o f  s u b s e t  E t h r o u g h  H.
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S i m i l a r l y ,  on p r o b e  2  t h r e e  n o r m a l  c o n t r o l s  w e r e  

e x a m in e d  on t h e  s i g n s  c o m p r i s i n g  s u b s e t  A t h r o u g h  D and  

t h r e e  w e r e  e x a m in e d  on t h e  s i g n s  f r o m  s u b s e t  E t h r o u g h  

H„ T h e r e f o r e  e a c h  s u b j e c t  o n l y  r e c e i v e d  a one  week  

p o s t t r a i n i n g  r e c a l 1 p r o b e  on t h e  t w e l v e  s i g n s  t r a i n e d  

a t  t h e  f i r s t  s e s s i o n .

H y p o t h e s i s  6 ( R e c a l l  and B r a i n  I n j u r y )

The s i x t h  h y p o t h e s i s  s t a t e d  t h a t  b r a i n  i n j u r y  w i l l  

r e s u l t  i n  a s m a l l e r  mean number o f  s i g n  p a r a m e t e r s  

p e r f o r m e d  c o r r e c t l y  d u r i n g  i m m e d i a t e  p o s t t r a i n i n g  

r e c a l l  ( t e s t ) ,  same d a y  r e c a l 1 ( p r o b e  1 ) ,  and o ne  week  

p o s t t r a i n i n g  r e c a l l  ( p r o b e  2 ) .  S i n c e  t h e  tw o  s u b j e c t  

g r o u p s  w e r e  s m a l l  i n  s i z e  t h e  d i f f e r e n c e s  b e t w e e n  t h e  

d i s t r i b u t i o n s  o f  s c o r e s  f o r  t h e  t h r e e  d i f f e r e n t  r e c a l l  

p e r i o d s  w e re  e x a m in e d  u s i n g  t h e  M a n n - W h i t n e y  U t e s t .

As shown i n  T a b l e  16 t h e  mean number o f  p a r a m e t e r s  

r e c a l l e d  by a p h a s i c s  was l o w e r  t h a n  t h a t  o f  c o n t r o l s  a t  

a l l  t h r e e  r e c a l l  p e r i o d s .  The  r e s u l t s  o f  t h e  

M a n n - W h i t n e y  U t e s t  s u p p o r t  t h e  o b s e r v e d  d i f f e r e n c e s  i n  

p e r f o r m a n c e  b e t w e e n  t h e  tw o  s u b j e c t  g r o u p s .  U n d e r  b o t h  

t h e  s t r i c t  and l e n i e n t  s c o r i n g  c o n d i t i o n s  s i g n i f i c a n t  

d i f f e r e n c e s  w e r e  f o u n d  b e t w e e n  t h e  a p h a s i c s  and  

c o n t r o l s  on t h e  t e s t  and p r o b e  1 d a t a ,

U-r . , r,, • . . = 0 ,  p. = . 0 0 2  ; U  , „ . _ . . . . = 1 . 5 ,“ T e s t  ( S t r i c t )  • —p r o b e  1 ( S t r i c t )



Table 16

Mean Number o f  Parameters Recal led by Each Subject  

Under S t r i c t  and Lenient Scoring Conditions

Test
Maximum Score = 16

Probe 1 
Maximum Score = 4

Probe 2 
Maximum Score = 4

ftphasic
Subjects S t r i c t  Lenient S t r i c t  Lenient S t r i c t  Lenient

JS 10.04 10.46 2 .42 2.42 2 .08 2 .2 5
m 13.08 13.38 2 .92 2.96 2 .33 2 .3 3
DJ 9.07 10.13 1.92 1.96 2 .33 2 .3 3
RB 12.63 13.21 3.21 3 .29 2 .58 2 .58
MF 13.42 13.92 3 .0 0 3 .04 0 .83 0 .83
SS 11.08 11.50 2 .13 2.21 2 .25 2 .42
Eft 12.63 12.75 3 .0 4 3 .13 1.67 1.92
PB 13.21 13.30 2 .67 2.79 1.33 1.33

Mean 12.0CP 1 2 .34 b 2 . 66c 2 . 7 ^ 1.93 2 .00

SD 1.35 1.36 0 .44 0.45 0 .56 0 .57

continued 220



(Table 16 continued)

Test Probe 1 Probe 2
Maximum Score = 16 Maximum Score = 4 Maximum Score = 4

Control
Subjects S t r i c t  Lenient S t r i c t  Lenient S t r i c t  Lenient

BB 13.54 13.96 3 .4 2 3.46 3.50 3 .6 7
JB 14.67 14.67 3 .13 3.17 2 .00 2 .0 8
BL 15.13 15.42 3 .54 3.67 2 .50 2 .5 0
JT 14.83 15.04 3.21 3 .46 2.17 2 .2 5
FM 15.13 15.13 3 .54 3.58 2.42 2 .50
EM 14.58 14.75 3 .54 3.58 3 .00 3 .00

Mean 14 .653

'J?oCDa

■*- 3 .40  c 3 .49d 2.60 2 .67

SD 0.54 0 .46 0 .17 0.16 0.51 0 .5 3

Note. Means wi th  same superscr ip t  ind ica te  d is t r i b u t i o n s  are s ig n f ic a n t ly

d i f f e r e n t  a t  p < .05 .



= . 0 0 4 .  The  d i s t r i b u t i o n s  w i t h  t h e  p r o b e  2  d a t a  w e r e  

n o t  s i g n i f i c a n t 1 y d i f f e r e n t  f r o m  e ac h  o t h e r ,  a l t h o u g h  

t h e  d i f f e r e n c e s  a p p r o a c h e d  s i  g n i  f  i  c a n c e ,  Up^-Q^g ^

. . = 1 1 ,  p = . 0 9 ,  The  s t r i c t  and l e n i e n t  s c o r i n g  ( S t r i c t )  _  3

r e s u l t s  w e r e  s i m i l a r .

S i n c e  tw o  of- t h e  t h r e e  d i s t r i b u t i o n s  w e r e  

s i g n i f i c a n t 1 y d i f f e r e n t  f r o m  e ac h  o t h e r ,  t h e  s i x t h  

h y p o t h e s i s  i s  g i v e n  s u b s t a n t i a l  s u p p o r t .  The  d a t a  

t h e r e f o r e ,  s u g g e s t  t h a t  b r a i n  i  n j  u r y ' r e s u . l  t s  i n  

s i g n i f i c a n t l y  i m p a i r e d  s i g n  r e c a l l ,  and p a r t i c u l a r l y  

same d a y  r e c a l l .

H y p o t h e s i s  7 ( R e c a l l  and P r o d u c t i o n  C o m p l e x i t y )

The s e v e n t h  h y p o t h e s i s  s t a t e d  t h a t  f o r  b o t h  

a p h a s i c s  and n o rm a l  c o n t r o l s  lo w  p r o d u c t i o n  c o m p l e x i t y  

(LF'C) s i g n s  w i l l  be  p r o d u c e d  w i t h  a h i g h e r  mean number  

o f  s i g n  p a r a m e t e r s  p e r f o r m e d  c o r r e c t l y  t h a n  h i g h  

p r o d u c t i o n  c o m p l e x i t y  (HF’C) s i g n s  d u r i n g  i m m e d i a t e  

p o s t t r a i n i n g  r e c a l l  ( t e s t ) ,  same d a y  r e c a l l  ( p r o b e  1 ) ,  

and o n e  week p o s t t r a i n i n g  r e c a l l  ( p r o b e  2 ) .  The s c o r e s  

o b t a i n e d  by  t h e  s u b j e c t s  on t h e  i n i t i a l  r e c a l l  t e s t s  

w e r e  d e t e r m i n e d  t o  h a v e  a s i g n i f i c a n t  n e g a t i v e  skew .  

T h e r e f o r e ,  t h e  d i f f e r e n c e s  b e t w e e n  HF'C and LF’C s i g n s  

w i t h i n  e a c h  s u b j e c t  g r o u p  w e r e  a n a l y z e d  by  t h e  W i l c o x o n  

m a tc h e d  p a i r s  t e s t .  The mean number o f  c o r r e c t l y



p e r f o r m e d  p a r a m e t e r s  f o r  t h e  s i g n s  a d m i n i s t e r e d  on 

p r o b e  1 and p r o b e  2  was a n a l y s e d  by  a 2 ( G ro u p )  x 

2  ( P r o d u c t i o n  C o m p l e x i t y )  a n a l y s i s  o f  v a r i a n c e  w i t h  

r e p e a t e d  m e a s u r e s  on t h e  l a s t  f a c t o r .

T a b l e  17 p r e s e n t s  t h e  s u b j e c t s '  mean r e c a l l  s c o r e s  

f o r  b o t h  h i g h  and l o w  p r o d u c t i o n  c o m p l e x i t y  s i g n s  u n d e r  

e ac h  s c o r i n g  c o n d i t i o n  ( s t r i c t  and l e n i e n t ) .  S i n c e  t h e  

r e s u l t s  u n d e r  t h e  t w o  s c o r i n g  c o n d i t i o n s  w e r e  s i m i l a r ,  

o n l y  t h e  r e s u l t s  s c o r e d  u n d e r  t h e  s t r i c t  c o n d i t i o n  a r e  

d i s c u s s e d  b e l o w .

None o f  t h e  a n a l y s e s  o f  d i f f e r e n c e s  b e t w e e n  t h e  

d i s t r i b u t i o n s  o f  mean number o f  c o r r e c t  p a r a m e t e r s  p e r  

s i g n  o f  HPC v e r s u s  LPC y i e l d e d  s i g n i f i c a n t  r e s u l t s .

I t  can  be  s e e n  t h a t  t h e  means f o r  HPC and LPC s i g n s  a r e  

s i m i l a r  t o  e a c h  o t h e r  a t  a l l  t h r e e  r e c a l l  p e r i o d s  f o r  

b o t h  a p h a s i c  and c o n t r o l  s u b j e c t s .  S i n c e  t h e s e  r e s u l t s  

do n o t  i n d i c a t e  t h a t  HPC s i g n s  a r e  more  d i f f i c u l t  t o  

r e c a l l  t h a n  LPC s i g n s ,  h y p o t h e s i s  s e v e n  was n o t  

s u p p o r t e d .

R e l a t i o n s h i p  b e t w e e n  r e c a l l  and p r o d u c t i o n  

c o m p l e x i t v . E x a m i n a t i o n  o f  t h e  r e l a t i o n s h i p  b e t w e e n  

r e c a l l  on t h e  p r o b e s  and p r o d u c t i o n  c o m p l e x i t y  was 

c o n d u c t e d  by  t h e  c o m p u t a t i o n  o f  e t a  s q u a r e d .  The  

r e s u l t s  o b t a i n e d  r e v e a l e d  a v e r y  weak r e l a t i o n s h i p



Table 17

Mean Recal l  Scores f o r  High and Low Production Complexity Signs

Under Each Scoring System

S t r i c t Lenient

Group HPC LPC HPC LPC

Aphasics 11.68 12.29

Test

12.18 12.48

Controls 14.67 14.63 14.86 14.67

Aphasics 2 .50 2 .83

Probe 1

2.61 2 .85

Controls 3 .33 3 .46 3 .45 3 .53

Aphasics 1.88 2 .00

Probe 2

CMC
P•

H

2 .08

Controls 2 .5 8 2 .53 2 .72 2.61



b e t w e e n  t h e  tw o  v a r i a b l e s  - for b o t h  s u b j e c t  g r o u p s ,  and  

s i m i l a r  r e s u l t s  u n d e r  s t r i c t  and l e n i e n t  s c o r i n g ,

E ~ .  . r c  = . 2 2  <E2 = . 0 5 ) ;  E n , . = . 1 6  <E2 = . 0 2 ) .A p h a s i c s  C o n t r o l s

H y p o t h e s i s  8 ( R e c a l l  and Body C o n t a c t . )

The  e i g h t h  h y p o t h e s i s  s t a t e d  t h a t  - for b o t h  

a p h a s i c s  and n o r m a l  c o n t r o l s  t h e r e  w i l l  be  an i n c r e a s e d  

mean number o f  s i g n  p a r a m e t e r s  p e r f o r m e d  c o r r e c t l y  f o r  

body c o n t a c t  (+BC) t h a n  f o r  n o n - b o d y - c o n t a c t  ( -B C )  

s i g n s  d u r i n g  i m m e d i a t e  p o s t t r a i n i n g  r e c a l l ,  same day  

r e c a l  1 <probe  1 ) ,  and one week p o s t  t r a i n i n g  r e c a l l  

( p r o b e  2 ) „

The d a t a  f r o m  t h e  n o rm a l  c o n t r o l s  on t h e  t e s t s  

was fo u n d  t o  h a v e  a s i g n i f i c a n t  n e g a t i v e  skew and  

t h e r e f o r e  b o t h  t h e  a p h a s i c  and c o n t r o l  d a t a  w e r e  

a n a l y s e d  by n o n p a r a m e t r i c  m e t h o d s .  The  W i l c o x o n  

m a tc h ed  p a i r s  t e s t  was used t o  e x a m i n e  t h e  i n f l u e n c e  o f  

b ody  c o n t a c t  on s i g n  r e c a l l .  S t r i c t  and l e n i e n t  s c o r e s  

on t h e  tw o  p r o b e s  w e r e  a n a l y s e d  by a 2 (G ro u p )

2 (Body C o n t a c t )  a n a l y s i s  o f  v a r i a n c e  w i t h  r e p e a t e d  

m e a s u r e s  on t h e  l a s t  f a c t o r .

I m m e d i a t e  p o s t t r a i n i n g  r e c a l 1 ( t e s t ) . U n d e r  

s t r i c t  and l e n i e n t  s c o r i n g  c o n d i t i o n s  a s i g n i f i c a n t  

d i f f e r e n c e  was f o u n d  f o r  t h e  a p h a s i c s  on t h e  number o f  

p a r a m e t e r s  p e r f o r m e d  c o r r e c t l y  f o r  +BC c o m pared  t o  -BC
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s i g n s ,  W i l c o x  on T_ .  . . = 1 0 . 5 0 ,  b  = . 0 2 .  The  c o n t r o l
b t r i c t

s u b j e c t s  a l s o  e x h i b i t e d  a s i g n i f i c a n t  d i f f e r e n c e  on +BC

c o m p ared  t o  -BC s i g n s ,  W i l c o x o n  T. . _ . =
l g d i s n t  ** b > r r i c r

7 . 0 0 ,  p. = . 0 1 .  T h e  means d i s p l a y e d  i n  T a b l e  18 r e v e a l  

t h a t  s i g n i f i c a n t l y  more  p a r a m e t e r s  w e r e  p e r f o r m e d  

c o r r e c t l y  f o r  +BC c o m p a re d  t o  -B C  s i g n s  and t h i s  was  

t r u e  f o r  b o t h  a p h a s i c s  and c o n t r o l s .

Same d a y  r e c a l l  ( p r o b e  1 ) . T h e  c o n t r o l  s u b j e c t s  

p e r f o r m e d  more  p a r a m e t e r s  c o r r e c t l y  on +BC c o m p are d  t o  

-BC s i g n s .  No s i g n i f i c a n t  d i f f e r e n c e  was f o u n d  b e t w e e n  

+EC and -BC s i g n s  f o r  t h e  a p h a s i c s ,  a l t h o u g h  t h e i r  mean 

r e c a l l  s c o r e s  w e r e  i n  t h e  h y p o t h e s i s e d  d i r e c t i o n .

U n d e r  s t r i c t  and l e n i e n t  s c o r i n g  c o n d i t i o n s  s i g n i f i c a n t  

main  e f f e c t s  w e r e  f o u n d  f o r  G r o u p ,

F„ .  . . < 1 ,  2 2 )“ S t r i c t = 1 0 . 9 5 ,  b  = . 0 0 3 ;

F. . . < 1 ,  2 2 )  —L e n i e n t = 1 1 . 4 1 ,  b = . 0 0 3 , and Body C o n t a c t ,

F ( ’I C11?) 
—S t r i c t = 7 . 9 0 ,  b  = . 0 1 0 ;

F, . <1, 2 2 )  “ L e n i e n t = 9 . 3 5 ,  B = . 0 0 6 . No s i g n i f i c a n t

i n t e r a c t i o n s  w e r e  f o u n d .

E x a m i n a t i o n  o f  t h e  s i m p l e  e f f e c t s  a s s o c i a t e d  w i t h

t h e  s i g n i f i c a n t  m a in  e f f e c t  f o r  b o d y  c o n t a c t  was made

by r e p e a t e d  m e a s u r e s  ANQVA’ s .  T h e  a n a l y s i s  r e v e a l e d  a

s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  +BC and -BC s i g n s  f o r

t h e  c o n t r o l  s u b j e c t s ,  F_ .  . <1,  1 1 )  = 1 1 . 2 6 ,  b  -  . 0 0 7 ;• —S t r i c t



Table 10

Mean R e c a ll 5cores  Tor B ody-C ontact (+BC) and 

Non-B ody-C ontact (-B C ) S igns Under Each S co rin g  C o n d itio n

S t r i c t L e n ie n t

Group +BC -BC +BC -BC

Aphasics 1 2 .9 2 a
i
11.05®

Tes t

13 .34b 1 1 .3215

C o n tro ls 1 5 .17c 1 4 .1 3 ° 15 .32d 1 4 .3 ^

Aphasics 2 .7 7 2 .5 5

Probe 1

2 .8 4 2 .6 2

C o n tro ls 3 .5 8 e 3 . 21e 3 .7 1 f 3 . 26f

Aphasics 1 .0 3 2 .0 2

Probe 2

1 .96 2 .0 4

C o n tro ls 2 .9 7 § 2 .2 2 § 3 .OB*1 2 . 2 ^

N ote . Means w ith  same s u p e rs c r ip t  in d ic a te  d is t r ib u t io n s  a re  

s ig n i f i c a n t ly  d i f f e r e n t  a t  p < .0 5 .

2
2

7
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^l_eni  e n t  * * ?  ̂* = 1 5 . 1 4 ,  £  = . 0 0 3 .  The means

p r e s e n t e d  i n  T a b l e  18 show t h e  d i r e c t i o n  o f  t h e  

d i  f  -f e r e n c e .

One week p o s t t r a i n i n g  r e c a l l  ( p r o b e  2 ) . A 

s i g n i f i c a n t  m a in  e f f e c t  was f o u n d  f o r  Group,,

S t r i c t * 1 ’ 2 2 )  = 4 ’ 8 7 ’ & » . 0 3 6 ;

“ L e n i e n t * * ’ 2 2  ̂ ~ B- = * 0 4 5  and a s i g n i f i c a n t

i n t e r a c t i o n  o f  Group w i t h  Body C o n t a c t ,

Fp,  , . < 1 ,  2 2 )  = 6 . 2 3 ,  p  = . 0 2 ;  F. . <1,  2 2 )  = 4 . 5 6 ,S t r i c t  . & . —L e n i e n t  ’ ’

p. = . 0 4 .  I n  o r d e r  t o  u n d e r s t a n d  w h ic h  g r o u p  means w e r e

s i g n i f i c a n t l y  d i f f e r e n t  and t h e r e f o r e  r e s p o n s i b l e  f o r

t h e  o b s e r v e d  s i g n i f i c a n t  m a in  e f f e c t  and i n t e r a c t i o n

tw o  o n e - w a y  ANOVA’ s w e r e  c o m p u te d .  T h e  a n a l y s e s

y i e l d e d  t h e  r e s u l t s  p r e s e n t e d  i n  T a b l e  18 .  S i g n i f i c a n t

d i f f e r e n c e s  w e r e  f o u n d  b e t w e e n  t h e  a p h a s i c s  and

c o n t r o l s  f o r  +BC s i g n s ,  F_ .  , ( 1 ,  2 2 )  = 9 . 5 5 ,-a ? —s t r i c t  ’ ’

p  = . 0 0 5 ;  F. . . ( 1 ,  2 2 )  = 7 . 5 5 ,  p  = . 0 1 1 .  H o w e v e r ,• “ L e n i e n t  ’

r e c a l l  o f  t h e  -BC s i g n s  was n o t  s i g n i f i c a n t 1 y d i f f e r e n t

b e t w e e n  t h e  tw o  s u b j e c t  g r o u p s .  A s i g n i f i c a n t

d i f f e r e n c e  was f o u n d  b e t w e e n  r e c a l l  o f  +BC and -BC

s i g n s  f o r  t h e  c o n t r o l s ,  F_.  . = 7 . 3 6 ,  p  = . 0 2 ;• “ S t r i c t  CL

F .  . , = 6 . 5 8 ,  p  = . 0 3 .  No s i g n i f i c a n t  d i f f e r e n c en . e n i e n t  ^

b e t w e e n  +BC and -BC s i g n s  was f o u n d  f o r  t h e  a p h a s i c  

s u b j e c t s .



Th e  r e s u l t s  o b t a i n e d  by b o t h  g r o u p s  o-f s u b j e c t s  Dn 

t h e  i m m e d i a t e  p o s t t r a i n i n g  t e s t  p r o v i d e  s t r o n g  s u p p o r t  

- for  h y p o t h e s i s  e i g h t .  O n l y  t h e  c o n t r o l  s u b j e c t s  

r e s u l t s  on p r o b e  1 and p r o b e  2 s u p p o r t  t h e  h y p o t h e s i s ;  

t h e  a p h a s i c s ’ r e c a l l  s c o r e s  w e r e  i n  t h e  p r e d i c t e d  

d:L r e c t  i  o n .

R e l a t i o n s h i p  b e t w e e n  r e c a l l  and body  c o n t a c t » The  

r e l a t i o n s h i p  b e t w e e n  r e c a l l  and body  c o n t a c t  was  

d e t e r m i n e d  by  t h e  c o m p u t a t i o n  o-f e t a ' s q u a r e d  ( E " ) .  The  

r e s u l t s  o b t a i n e d  r e v e a l e d  a m o d e r a t e  r e l a t i o n s h i p  

b e t w e e n  t h e  tw o  v a r i a b l e s  - for  b o t h  s u b j e c t  g r o u p s  on 

t h e  i n i t i a l  t e s t s , ,  and s t r i c t  and l e n i e n t  r e s u l t s  w e r e
T-'

s i m i l a r ,  E .  . = . 4 1  ( E "  = . 1 7 ) ;  E,_ , , = . 3 7’ A p h a s i c s  ! C o n t r o l s

(E -1- = . 1 4 ) .  The  r e l a t i o n s h i p  was a l s o  m o d e r a t e  - for  t h e

c o n t r o l s  on t h e  p r o b e s ,  w i t h  s i m i l a r  r e s u l t s  u n d e r  b o t h

s c o r i n g  c o n d i t i o n s ,  E.-, , , = . 4 7  ( Ej£' = . 2 2 ) ;a v P r o b e  1
r?

E,_, , ^ = . 4 4  (E "  = . 2 0 ) .  T he  r e l a t i o n s h i p  was v e r yP r o b e  2 i- /

weak -for  t h e  a p h a s i c s  on t h e  p r o b e s ,  and s t r i c t  and

l e n i e n t  r e s u l t s  w e r e  s i m i l a r ,  E-., , , = . 15P r o b e  1
r?

( E'-  = . 0 2 )  ; E r  , _ = , 10 (E -1- = . 0 1 )  .P r o b e  2

H y p o t h e s i s  9 ( R e c a l l  and T r a n s l u c e n c y )

The  n i n t h  h y p o t h e s i s  s t a t e d  t h a t  - for  b o t h  a p h a s i c s  

and c o n t r o l s  a t  e v e r y  p o s t t r a i n i n g  t e s t  t h e r e  w i l l  be  a  

p o s i t i v e  r e l a t i o n s h i p  b e t w e e n  t h e  number o f  p a r a m e t e r s



p e r f o r m e d  c o r r e c t l y  and e ac h  s i g n ’ s t r a n s l u c e n c y . The  

i n f l u e n c e  o f  t r a n s l u c e n c y  on s i g n  r e c a l l  was e x a m in e d  

by b o t h  p a r a m e t r i c  and n o n p a r a m e t r i c  m e th o d s .  S i n c e  

t h e  mean r e c a l l  s c o r e s  o b t a i n e d  on t h e  t e s t s  f r o m  t h e  

a p h a s i c s  u n d e r  l e n i e n t ,  s c o r i n g  w e r e  f o u n d  t o  be  ske w e d ,  

b o t h  t h e  s t r i c t  and l e n i e n t  d a t a  w e r e  a n a l y s e d  by  a 

F r i e d m a n  t w o - w a y  ANOVA by r a n k s .

A l l  o f  t h e  c o n t r o l  d a t a  f r o m  t h e  i n i t i a l  t e s t s  

w e r e  fo u n d  t o  h a v e  a s t r o n g  n e g a t i v e ’ skew and w e r e  . 

a l s o  a n a l y z e d  by a F r i e d m a n  t w o - w a y  ANOVA by r a n k s .

F o r  b o t h  s u b j e c t  g r o u p s  t h e  d a t a  f r o m  t h e  tw o  p r o b e s  

( s a m e - d a y ,  and o n e - w e e k  p o s t t r a i n i n g )  w e r e  a n a l y z e d  by  

a 2 ( G ro u p )  x 3 ( T r a n s l u c e n c y )  ANOVA w i t h  r e p e a t e d  

m e a s u r e s  on t h e  l a s t  f a c t o r .

I m m e d i a t e  p o s t t r a i n i n g  r e c a l 1 ( t e s t ) . As shown i n  

T a b l e  19 f o r  b o t h  a p h a s i c s  and c o n t r o l s  t h e  

d i s t r i b u t i o n  o f  mean r e c a l l  s c o r e s  a c r o s s  t h e  t h r e e  

l e v e l s  o f  s i g n  t r a n s l u c e n c y  w e r e  n o t  f o u n d  t o  be  

s i g n i f i c a n t l y  d i f f e r e n t  f r o m  e a c h  o t h e r .  T r a n s l u c e n c y  

was t h e r e f o r e  n o t  a s i g n i f i c a n t  f a c t o r  i n  s i g n  r e c a l l  

on t h e  i n i t i a l  t e s t s .  I n  o r d e r  t o  d e t e r m i n e  w h e t h e r  

t h e  d i s t r i b u t i o n  o f  mean r e c a l l  s c o r e s  f o r  t h e  a p h a s i c s  

d i f f e r e d  s i g n i f i c a n t l y  f r o m  t h o s e  o f  t h e  c o n t r o l s  on 

t h e  t e s t s ,  M a n n - W h i t n e y  LF s w e r e  c a l c u l a t e d  c o m p a r i n g



T a b le  19

Mean R e c a ll Scores f o r  H igh , Medium, and Lout

T ran s lu en cy  S igns Under Each S co rin g  C o n d itio n

S t r i c t L e n ie n t

Group High Medium Lou High Medium Low

Aphasics 13 .3 5 11 .43 1 1 .1 0

T est

1 3 .0 3 11 .70 11 .37

C o n tro ls 1 4 .0 3 14 .25 1 4 .0 5 1 5 .1 9 14 .35 14 .94

Aphasics 3 . 13a 2 .9 4  b 1 .9 2 ab

Probe 1

3 . 24c 3 .0 0  d 1 .9 4 cd

C o n tro ls 3 .6 7 3 .4 2 3 .1 0 3 .7 7 3 .5 0 3 .1 9

Aphasics 2 . 7 0 e f h
*

■ CD CD

(D 1 . 13f

Probe 2

2 .9 7 § h 1 .91  8 1 . 13h

C o n tro ls 3 .0 0 2 .4 6 2 .2 5 3 .2 1 2 .5 4 2 .2 5

N ote . Means w ith  same s u p e rs c r ip t  in d ic a te  d is t r ib u t io n s  a re  s ig n i f ic a n t ly  

d i f f e r e n t  a t  p < .0 5 .
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t h e  t w o  s u b j e c t  g r o u p s  a t  e ac h  l e v e l  o f  t r a n s l u c e n c y .

The  d i f f e r e n c e  b e t w e e n  a p h a s i c s  and c o n t r o l s  on s i g n

r e c a l  1 was -found t o  b e  s i g n i f i c a n t  u n d e r  s t r i c t  s c o r i n g

f o r  medium and lo w  t r a n s l u c e n c y  s i g n s ,  = 6 . 0 0 ,7 y • —Medium ’

p. = .OO65 ULow= 5 . 5 1 ,  p  = . 0 0 6 .  U n d e r  l e n i e n t  s c o r i n g

t h e  d i s t r i b u t i o n  o f  mean r e c a l 1 s c o r e s  r e v e a l e d

s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  a p h a s i c s  and c o n t r o l s

a t  a l l  t h r e e  l e v e l s  o f  s i g n  t r a n s l u c e n c y ,  —H i g h = P-

=■• . 0 2 ;  UM = 7 . 5 0 ,  p  = . 0 1 0 ;  U. =  5 . 5 0 ,  p  = . 0 0 6 .• —Medium ? ^  ’ —Low ? K-

T h e s e  r e s u l t s  i n d i c a t e  t h a t  co m p are d  t o  c o n t r o l s ,  

a p h a s i c s  d e m o n s t r a t e d  a s i g n i f i c a n t  i m p a i r m e n t  i n  s i g n  

p a r a m e t e r  r e c a l l  on t h e  i m m e d i a t e  p o s t t r a i n i n g  t e s t s  

f o r  medium and lo w  t r a n s l u c e n c y  s i g n s  s c o r e d  s t r i c t l y ,  

and f o r  h i g h ,  m edium,  and lo w  t r a n s l u c e n c y  s i g n s  s c o r e d  

1 e n i  e n t l y .

Same d a y  r e c a l 1 p r o b e  ( p r o b e  1 ) . A n a l y s i s  o f  t h e

mean r e c a l l  s c o r e s  on p r o b e  1 r e v e a l e d  a s i g n i f i c a n t

m a in  e f f e c t  f o r  G r o u p ,  F r  . <1„ 14)  = 4 5 , 5 5 ,j u r i c r

p  = . 0 0 0 1 ;  E.|_eni e n t  * * ’ = 5 7 . 4 4 ,  p  = . 0 0 0 ,  and

T r a n s l u c e n c y ,  F.„, , ( 2 ,  2 8 )  = 1 3 . 4 2 ,  p  = . 0 0 0 2 ;’ ■ —S t r i c t  •

F. , ( 1 ,  14)  = 1 4 . 7 9 9 ,  p  = . 0 0 1 .  I n  o r d e r  t o—L e n i e n t  e-

u n d e r s t a n d  t h e s e  r e s u l t s  s i m p l e  e f f e c t s  w e r e  c o m p u t e d .

W i t h i n  e a c h  s u b j e c t  g r o u p  mean r e c a l l  s c o r e s  f o r  

h i g h ,  medium,  and lo w  t r a n s l u c e n c y  s i g n s  w e r e  c o m p a r e d .



A s i g n i f i c a n t  d i f f e r e n c e  was f o u n d  f o r  t h e  a p h a s i c s  

b e t w e e n  t h e  mean r e c a l 1 s c o r e s  a s s o c i a t e d  w i t h  e a c h  o f  

t h e  t h r e e  l e v e l s  o f  t r a n s l u c e n c y ,

S t r i c t <2 ’ 14> = 1 0 - 3 6 ’ E> = * 0 0 2 ;

F. . ( 2 ,  14)  = 1 1 . 8 7 2 ,  p. = . 0 0 1 .  F o r  t h e  c o n t r o lT . e n i e n t  =-

s u b j e c t s  t h e  d i f f e r e n c e  b e t w e e n  t h e  means j u s t

a p p r o a c h e d  s i g n i f i c a n c e ,  F_ .  . . ( 2 ,  14)  = 3 . 5 2 ,a t r  x c t

E = . 0 5 7 ;  F. . ( 2 ,  1 4 )  = 3 . 5 9 ,  e  = . 0 5 4 .  To• ~ L e n i e n t

d e t e r m i n e  w h ic h  p a i r s  o f  means w e r e  s i g n i f i c a n t l y

d i f f e r e n t  f o r  t h e  a p h a s i c s ,  c o r r e l a t e d  s a m p l e s  t - t e s t s

w e r e  c o m p u t e d .  S i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d

b e t w e e n  medium and lo w  t r a n s l u c e n c y  s i g n s ,

L_ .  . . ( 7 )  = 2 . 9 0 ,  e  = - 0 2 ;  t .  . ( 7 )  = 3 . 1 5 ,—S t r i c t  9 ^  9 —L e n i e n t  9
E = . 0 2 ,  and b e t w e e n  h i g h  and lo w  t r a n s l u c e n c y  s i g n s

t _ .  . . ( 7 )  = 4 . 7 2 ,  e  = . 0 0 3 ;  t ,  . <7> = 4 . 8 1 1 ,—S t r i c t  9 9 —L e n i e n t  9
E = . 0 0 2 .  H o w e v e r ,  t h e  d i f f e r e n c e  b e t w e e n  h i g h  and  

medium t r a n s l u c e n c y  s i g n s  was n o t  f o u n d  t o  be  

s i g n i f i c a n t .  T h e s e  r e s u l t s  i n d i c a t e  t h a t  a p h a s i c s  

r e c a l l e d  s i g n i f i c a n t l y  more  h i g h  and medium c o m p are d  t o  

l o w  t r a n s l u c e n c y  s i g n s .

One week p o s t t r a i n i n o  r e c a l l  ( p r o b e  2 ) . T he  

o v e r a l l  ANDVA on t h e  mean r e c a l l  s c o r e s  o b t a i n e d  on 

p r o b e  2  y i e l d e d  s i g n i f i c a n t  m a in  e f f e c t s  f o r  G r o u p ,
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Elr'.i. j _i. (1 j 14 ) — 2 o • 8 -j>5 E. -  « 0UO4°—S t r a  c t  • t=-

—L e n i e n t ^ * ’ = & -  . 0 0 0 7 ;  and T r a n s l u c e n c y ,

F _ . . . ( 2 ,  2 8 )  = 8 . 8 3 ,  & = . 0 0 1 ,- S t r i c t  ’ ’ ^  ’

—L e n i e n t = EL = > 0 0 0 7 .  S i m p l e  e f f e c t s

w e r e  c o m p u te d  -for  e a c h  g r o u p ' s  d a t a  a c r o s s  l e v e l s  o f

t r a n s l u c e n c y  and s i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d  f o r

t h e  a p h a s i c s ,  F r , +.<2, 14)  = 9 . 4 9 ,  e  = . 0 0 3 ,u)T. r  i  c l

^ L e n i e n t = B ~ - 0 0 1 5 .  No s i g n i f i c a n t

d i f f e r e n c e s  w e r e  f o u n d  f o r  t h e  c o n t r o l  s u b j e c t s .

C o r r e l a t e d  s a m p l e s  t - t e s t s  w e r e  c o m p u ted  t o  d e t e r m i n e

w h ic h  p a i r s  o f  means w e r e  s i g n i f i c a n t l y  d i f f e r e n t  f r o m

e a c h  o t h e r .  The  r e s u l t s  r e v e a l e d  t h a t  f o r  t h e  a p h a s i c s

tw o  o f  t h e  t h r e e  means w e r e  s i g n i f i c a n t l y  d i f f e r e n t

f r o m  e a c h  o t h e r .  U n d e r  b o t h  s t r i c t  and l e n i e n t  s c o r i n g

t h e  means f o r  h i g h  t r a n s l u c e n c y  s i g n s  w e r e

s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  means o f  medium

t r a n s l u c e n c y  s i g n s ,  t ( 7 )  . , = 2 . 3 0 ,  e  = . 0 5 ,
□ t  n e t

t < 7 ) .  , = 2 . 6 0 ,  p = . 0 3 .  A l s o ,  t h e  means o f  h i g h— L e n i e n t  ■

t r a n s l u c e n c y  s i g n s  w e r e  s i g n i f i c a n t l y  d i f f e r e n t  f r o m

t h e  means o f  lo w  t r a n s l u c e n c y  s i g n s ,  t < 7 )  c .̂ = 4 . 5 7 ,

p = . 0 0 3 ,  t ( 7 > .  , = 4 . 9 6 ,  e  = , 0 0 2 .  T h i s  r e s u l t^ • ~  L e n i e n t  •

i n d i c a t e d  t h a t  s i g n i f i c a n t l y  more  h i g h  t r a n s l u c e n c y  

s i g n s  w e r e  r e c a l l e d  c o m p ared  t o  t h o s e  o f  medium and lo w  

t r a n s l u c e n c y .



T h e  g r o u p  m a in  e f f e c t  was e x a m in e d  by  c o m p a r in g  

mean r e c a l l  s c o r e s  on p r o b e  2  b e t w e e n  a p h a s i c s  and  

c o n t r o l s  a t  e a c h  l e v e l  o f  t r a n s l u c e n c y  i n d i v i d u a l l y .

As shown i n  T a b l e  19 o n l y  t h e  means a t  t h e  low  

t r a n s l u c e n c y  l e v e l  w e r e  s i g n i f i c a n t l y  d i f f e r e n t  b e tw e e n  

a p h a s i c s  and c o n t r o l s ,  F C l ,  14)  = 7 . 5 4 9 ,  a  = . 0 1 5 .  The  

mean r e c a l l  s c o r e s  f o r  t h e  a p h a s i c s  and c o n t r o l s  w e re  

n o t  s i g n i f i c a n t 1y d i f f e r e n t  f o r  h i g h  and medium  

t r a n s l u c e n c y  s i g n s .

R e l a t i o n s h i p  b e t w e e n  r e c a l l  and t r a n s l u c e n c y . The  

r e l a t i o n s h i p  b e t w e e n  r e c a l 1 and t r a n s l u c e n c y  was  

d e t e r m i n e d  by t h e  c o m p u t a t i o n  o f  e t a  s q u a r e d  (£'“')  »

S i n c e  a n a l y s i s  o f  t h e  t e s t  d a t a  r e v e a l e d  t h a t  

t r a n s l u c e n c y  was n o t  a s i g n i f i c a n t  f a c t o r  i n  s i g n  

r e c a l l  on t h e  t e s t s ,  e t a  s q u a r e d  was c a l c u l a t e d  f o r  t h e  

p r o b e  d a t a  o n l y .

P r o b e  1. T h e  a p h a s i c s  o b t a i n e d  an E v a l u e  o f
ry ■ • . -• • - u

. 7 1  (E4* = . 5 1 )  u n d e r  s t r i c t  s c o r i n g  and . 7 5  u n d e r

l e n i e n t  s c o r i n g  (E 1" = . 5 6 ) .  T h e s e  r e s u l t s  i n d i c a t e  

t h a t  f o r  t h e  a p h a s i c s  51% o f  t h e  v a r i a n c e  i n  r e c a l l  on 

p r o b e  1 c o u l d  be a c c o u n t e d  f o r  by  t h e  t r a n s l u c e n c y  

f e a t u r e  w i t h  s t r i c t  s c o r i n g ,  and w i t h  l e n i e n t  s c o r i n g  

t h e  amount o f  v a r i a n c e  e x p l a i n e d  i s  56%. The  E v a l u e  

f o r  t h e  c o n t r o l s  u n d e r  s t r i c t  and l e n i e n t  s c o r i n g  was



. 5 7  (E 4- = . 3 3 ) .  T h e s e  r e s u l t s  i n d i c a t e  t h a t  on p r o b e  1 

u n d e r  s t r i c t  and l e n i e n t  s c o r i n g  33% o f  t h e  c o n t r o l  

s u b j e c t ' s  v a r i a n c e  i n  r e c a l 1 c o u l d  be  a c c o u n t e d  f o r  by  

t h e  t r a n s l u c e n c y  f e a t u r e .

2 .  P r o b e  5 . On p r o b e  2 u n d e r  s t r i c t  s c o r i n g  t h e  

a p h a s i c s  E v a l u e  was . 7 4  (E''1" = . 5 5 ) ,  i n d i c a t i n g  t h a t  

55% o f  t h e  v a r i a n c e  i n  r e c a l l  c o u l d  be  a c c o u n t e d  f o r  by  

t h e  t r a n s l u c e n c y  f e a t u r e .  U n d e r  l e n i e n t  s c o r i n g  t h e  E 

v a l u e  f o r  t h e  a p h a s i c s  was . 7 6  <E'‘~ = ' . 5 8 ) , ,  i n d i c a t i n g  

t h a t  58% o f  t h e  v a r i a n c e  i n  r e c a l l  on p r o b e  2  c o u l d  be  

a c c o u n t e d  f o r  by t h e  t r a n s l u c e n c y  f e a t u r e .

U n d er  s t r i c t  s c o r i n g  t h e  E v a l u e  f o r  t h e  c o n t r o l s  on 

p r o b e  2 was . 4 2  ( E "  = . 1 8 ) ,  and u n d e r  l e n i e n t  s c o r i n g  

t h e  E v a l u e  was . 4 4  ( E "  == . 2 0 ) .  T h u s ,  w i t h  s t r i c t  and  

l e n i e n t  s c o r i n g  18% o f  t h e  v a r i a n c e  i n  r e c a l 1 

p e r f o r m a n c e  on p r o b e  2 c o u l d  be  a c c o u n t e d  f o r  by t h e  

t r a n s l u c e n c y  f e a t u r e .

The  r e l a t i o n s h i p  b e t w e e n  t r a n s l u c e n c y  and r e c a l 1 

was d e t e r m i n e d  t o  b e  v e r y  s t r o n g  f o r  t h e  a p h a s i c s  on 

p r o b e s  1 and 2 ,  and m o d e r a t e l y  s t r o n g  f o r  t h e  c o n t r o l s  

on p r o b e  1. I n  o r d e r  t o  p r o v i d e  an a d d i t i o n a l  

d e s c r i p t i o n  o f  t h e s e  r e l a t i o n s h i p s  P e a r s o n  p r o d u c t  

moment c o r r e l a t i o n s  w e r e  c o m p u te d  t o  i n d i c a t e  t h e  

d e g r e e  o f  l i n e a r  r e l a t i o n s h i p  b e t w e e n  t h e  tw o
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v a r i a b l e s .  T h e  v a l u e s  o b t a i n e d  f o r  r  w e r e  a s  f o l l o w s :  

r  ( p r o b e  1, a p h a s i c s )  = .565__r ( p r o b e  1,  

c o n t r o l s )  = . 5 7 ,  r  ( p r o b e  2,, a p h a s i c s )  = . 6 8 .

P r e s e n t e d  i n  F i g u r e  5 i s  t h e  s c a t t e r  p l o t  o f  t h e  

r e l a t i o n s h i p  b e t w e e n  t h e  2 4  t r a n s l u c e n c y  v a l u e s  and t h e  

mean number o f  p a r a m e t e r s  p e r f o r m e d  c o r r e c t l y  on 

p r o b e  1 u n d e r  s t r i c t  s c o r i n g  f o r  t h e  a p h a s i c s .  The  

s c a t t e r  p l o t  w i t h  t h e  same r e l a t i o n s h i p  f o r  t h e  

c o n t r o l s  i s  p r e s e n t e d  i n  F i g u r e  6 .  P r e s e n t e d  i n  

F i g u r e  7 i s  t h e  s c a t t e r  p l o t  o f  t h e  a p h a s i c  d a t a  f o r  

t h e  r e l a t i o n s h i p  b e t w e e n  t h e  2 4  t r a n s l u c e n c y  v a l u e s  and  

t h e  mean number o f  p a r a m e t e r s  p e r f o r m e d  c o r r e c t l y  on 

p r o b e  2 u n d e r  s t r i c t  s c o r i n g .  S i n c e  t h e  r e l a t i o n s h i p s  

i n  t h e s e  t h r e e  f i g u r e s  a p p e a r  n o n l i n e a r  t h e  P e a r s o n  

c o r r e l a t i o n s  w e r e  s u p p l e m e n t e d  w i t h  e t a  (E)  v a l u e s .  

B e s i d e s  i t s  u s e f u l n e s s  i n  d e s c r i b i n g  t h e  e x t e n t  o f  t h e  

r e l a t i o n s h i p  b e t w e e n  i n d e p e n d e n t  and d e p e n d e n t  

v a r i a b l e s  e t a  i s  a g e n e r a l  i n d e x  o f  c o r r e l a t i o n  

p a r t i c u l a r l y  a d a p t e d  t o  d a t a  w h e re  t h e  r e l a t i o n s h i p  

b e t w e e n  v a r i a b l e s  i s  n o n l i n e a r  ( G u i l f o r d *  1 9 6 5 ) .  The  E 

v a l u e s  o b t a i n e d  w e r e  e s s e n t i a l l y  t h e  same a s  t h e  

P e a r s o n  v a l u e s .  T h e  F t e s t  o f  l i n e a r i t y  was c o n d u c t e d  

t o  d e t e r m i n e  i f  t h e  d e g r e e  t o  w h ic h  t h e s e  r e g r e s s i o n  

l i n e s  w e r e  n o n l i n e a r  was s i g n i f i c a n t .  None o f  t h e  F
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F i g u r e  5 -  S c a t t e r  p l o t  o-f r e l a t i o n s h i p  b e tw e e n

mean t r a n s l u c e n c y  and mean number o-f c o r r e c t  p a r a m e t e r s

on p r o b e  1 - for  a p h a s i c s  ( s t r i c t  s c o r i n g ) .
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F i g u r e  6 .  S c a t t e r  p l o t  o-f r e l a t i o n s h i p  b e tw e e n  mean 

t r a n s l u c e n c y  and mean number o-f c o r r e c t  p a r a m e t e r s  on 

p r o b e  1 - for c o n t r o l s  ( s t r i c t  s c o r i n g ) .
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F i g u r e  7 .  S c a t t e r  p l o t  o f  r e l a t i o n s h i p  b e t w e e n  mean 

t r a n s l u c e n c y  and mean number o f  c o r r e c t  p a r a m e t e r s  on 

p r o b e  2 f o r  a p h a s i c s  ( s t r i c t  s c o r i n g ) .
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Mean Transducer*” '
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v a l u e s  o b t a i n e d  f r o m  t h i s  a n a l y s i s  w e r e  s i g n i f i c a n t .

<F = . 0 5  f o r  a l l  t h r e e  r e g r e s s i o n  l i n e s ,  must be  > 2 . 0 3  

t o  b e  s i g n i f i c a n t  a t  . 0 5  l e v e l ) .  I t  was c o n c l u d e d ,  f o r  

a l l  t h r e e  r e g r e s s i o n  l i n e s ,  t h a t  t h e  d i f f e r e n c e  b e t w e e n  

e t a  <E) and t h e  P e a r s o n  r  was n o t  l a r g e  enough t o  

s u g g e s t  n o n l i n e a r i t y .  T h e r e f o r e ,  t h e  P e a r s o n  r  v a l u e  

a d e q u a t e l y  d e s c r i b e s  t h e  r e l a t i o n s h i p  b e t w e e n  r e c a l 1 

s c o r e s  and t r a n s l u c e n c y  v a l u e s .

I n  summary,  b o t h  body c o n t a c t  and t r a n s l u c e n c y  

w e r e  f o u n d  t o  i n f l u e n c e  v a r i o u s  a s p e c t s  o f  s i g n  r e c a l 1 

i n  t h e  tw o  s u b j e c t  g r o u p s .  On t h e  i n i t i a l  t e s t s  t h e  

r e l a t i o n s h i p  b e t w e e n  body  c o n t a c t  and r e c a l l  was  

m o d e r a t e  f o r  b o t h  g r o u p s .  On t h e  p r o b e s  t h e  

r e l a t i o n s h i p  b e t w e e n  t ^ n s l u c e n c y  and r e c a l  1 f o r  t h e  

a p h a s i c s  was f o u n d  t o  be  much s t r o n g e r  t h a n  t h e  

r e l a t i o n s h i p  b e t w e e n  body  c o n t a c t  and r e c a l l .  I n  

c o m p a r i s o n ,  f o r  t h e  c o n t r o l s  a m o d e r a t e  r e l a t i o n s h i p  

was f o u n d  b e t w e e n  r e c a l l  and b o t h  t r a n s l u c e n c y  and body  

c o n t a c t .

H y p o t h e s i s  10 (M ovement  E r r o r s  and B r a i n  I n j u r y )

The  t e n t h  h y p o t h e s i s  s t a t e d  t h a t  b r a i n  i n j u r y  w i l l  

r e s u l t  i n  an i n c r e a s e d  mean number  o f  movement e r r o r s  

b e i n g  p r o d u c e d  d u r i n g  p o s t  t r a i n i n g  t e s t s .  To e x a m in e



t h i s  h y p o t h e s i s  t h e  number o f  movement e r r o r s  p r o d u c e d  

by a p h a s i c s  and c o n t r o l s  on t h e  t h r e e  d i f f e r e n t  r e c a l l  

e v a l u a t i o n s  was c o m p a re d  by t h e  M a n n - W h i t n e y  U t e s t .

I n t r u s i o n  e r r o r s ,  u n r e l a t e d  e r r o r s  and l o c a l  

e r r o r s  w e re  t h e  movement  e r r o r s  e x a m i n e d .  I n t r u s i o n  

e r r o r s  w e r e  r e s p o n s e s  t h a t  i n c l u d e d  a l l  o r  p a r t  o-f 

a n o t h e r  s i g n ,  u n r e l a t e d  e r r o r s  w e r e  r e s p o n s e s  t h a t  w e r e  

u n r e l a t e d  t o  a n y  o f  t h e  s i g n s  t r a i n e d ,  and d u p l i c a t i o n  

e r r o r s  w e r e  s i g n s  p r o d u c e d  w i t h  m u l t i p l i c a t i o n  o r  

r e d u c t i o n  o f  c o r r e c t  movement c y c l e s .

The  means p r e s e n t e d  i n  T a b l e  2 0  r e v e a l  t h e  

d i f f e r e n c e s  i n  amount o f  movement e r r o r s  p r o d u c e d  by  

t h e  tw o  s u b j e c t  g r o u p s  a t  t h e  t h r e e  r e c a l l  p e r i o d s .

The  s t a t i s t i c a l  a n a l y s i s  y i e l d e d  s i g n i f i c a n t  

d i f f e r e n c e s  b e t w e e n  a p h a s i c s  and c o n t r o l s  on t h e  

i n i t i a l  t e s t s ,  U = 5 . 5 0 ,  p. = . 0 2 ,  and p r o b e  1,

LJ = 8 . 0 0 ,  p  = . 0 4 .  T h e s e  r e s u l t s  i n d i c a t e  t h a t  t h e  

a p h a s i c  s u b j e c t s  p r o d u c e d  s i g n i f i c a n t 1 y more  

movement e r r o r s  on t h e  i n i t i a l  t e s t s  and p r o b e  1 t h a n  

t h e  c o n t r o l s .  The  s u b j e c t s  d i d  n o t  d i f f e r  h o w e v e r ,  on 

t h e  number o f  movement  e r r o r s  p r o d u c e d  on p r o b e  2 .

T h u s ,  a p h a s i c s  and c o n t r o l s  b o t h  p r o d u c e d

movement e r r o r s  d u r i n g  r e c a l l ,  a l t h o u g h  on t h e  t e s t s

and p r o b e  1 a p h a s i c s  p r o d u c e d  s i g n i f i c a n t l y  more
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T a b le  20

Mean Number o-f Movement E r r o r s  on R e c a l l  E v a l u a t i o n s  

F o r  Each S u b j e c t  Group

T e s t P r o b e  1 P r o b e  2

A p h a s i  cs

M 6 . 7 5 a 1 . 7 9 b 0 . 9 6

9 . 3 5 1. 5 0  1. 0 8

C o n t r o l s

M 2 . 6 7 a 1 . 0 0 b 0 . 6 1

IP. 3 .  60 1 . 2 8  0 . 7 8

N o t e . Means w i t h  same s u p e r s c r i p t  i n d i c a t e

d i  s t r i  b u t i  one a r e  s i g n i f i c a n t l y  d i f f e r e n t  a t  p. < . 0 5 .



247

movement e r r o r s  t h a n  c o n t r o l s .

The  mean number o-f e ac h  o f  t h e  t h r e e  t y p e s  o f  

movement e r r o r s  p r o d u c e d  by t h e  tw o  s u b j e c t  

g r o u p s  d u r i n g  t h e  t h r e e  r e c a l l  e v a l u a t i o n s  a r e  

p r e s e n t e d  i n  T a b l e  2 1 .  A n a l y s i s  o f  t h e  i n d i v i d u a l  

d i s t r i b u t i o n s  r e v e a l e d  t h a t  t h e r e  was a s i g n i f i c a n t  

d i f f e r e n c e  b e t w e e n  t h e  a p h a s i c s  and c o n t r o l s  on 

d u p l i c a t i o n  e r r o r s  p r o d u c e d  on t h e  t e s t s ,  U = 7 .5 0 , ,

E. = . 0 3 ,  and p r o b e  1 ,  U = 6 . 0 0 ,  el = - 0 2 .  T h e  r e m a i n i n g  

d i s t r i b u t i o n s  w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  one  

a n o t h e r .  T h e r e f o r e ,  t h e  s i g n i f i c a n t  d i f f e r e n c e s  i n  

movement e r r o r s  o b s e r v e d  b e t w e e n  a p h a s i c s  and c o n t r o l s  

on t h e  i n i t i a l  t e s t s  and p r o b e  1 w e r e  d u e  t o  t h e  

i n c r e a s e d  number o f  d u p l i c a t i o n  e r r o r s  p r o d u c e d  by t h e  

a p h a s i c s .  T h e s e  r e s u l t s  i n d i c a t e  t h a t  a p h a s i c s  w e r e  

more l i k e l y  t h a n  c o n t r o l s  t o  m u l t i p l y  o r  r e d u c e  

movement c y c l e s  when p r o d u c i n g  s i g n s  on t h e  t e s t s  and  

f i r s t  p r o b e s .  A l t h o u g h  s i g n i f i c a n t  d i f f e r e n c e s  w e r e  

n o t  f o u n d  b e t w e e n  t h e  a p h a s i c s  and c o n t r o l s  on 

u n r e l a t e d  e r r o r s  and i n t r u s i o n  e r r o r s  t h e  t r e n d  was f o r  

a p h a s i c s  t o  p r o d u c e  more  o f  e ac h  o f  t h o s e  tw o  t y p e s  o f  

e r r o r s  as  w e l l ,  d u r i n g  r e c a l l .

H y p o t h e s i s  t e n  was s u p p o r t e d  by  t h e  r e s u l t s  f r o m  

t h e  t e s t s  and p r o b e  1 b u t  n o t  by  t h e  p r o b e  2  d a t a .
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T a b l e  21 

Mean Number o f T h r e e  T v o es o f  Movement E r r o r s  P r o d u c e d

D u r i n o  R e c a l l

Mov E r r o r T e s t P r o b e  1 P r o b e  2

A p h a s i  cs

I n t r u s i  on 3« 63 1 . 7 5 0 . 6 3

U n r e l a t e d 0 .  50 0 . 5 0 1 . 2 5

D u p l i  c a t i  on 1 6 . 1 3 a 3 .  1 3 b 1. 0 0

C o n t r o l s

I n t r u s i  on 2 . 3 3 2 .  00 1 . 0 0

U n r e l a t e d 0 .  0 0 0 .  00 0 .  3 3

D u p l i  c a t i  on 5 . 6 7 a 1.  0 0 b 0 . 5 0

N o t e . Means w i t h  same s u p e r s c r i p t  i n d i c a t e  

d i s t r i b u t i o n s  a r e  s i g n i f i c a n t  1 y d i f f e r e n t  at. p. < . 0 5 .
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H y p o t h e s i s  11 (M ovem ent  E r r o r  T y p e s  P r o d u c e d  D u r i n g  

R e c a l 1)

No p r i o r  p r e d i c t i o n s  w e r e  made r e g a r d i n g  t h e  

p r o p o r t i o n  o-f t h r e e  d i f f e r e n t  t y p e s  o f  movement e r r o r s  

( i n t r u s i o n  e r r o r s ,  u n r e l a t e d  e r r o r s ,  and d u p l i c a t i o n  

e r r o r s )  t h a t  i n d i v i d u a l  s u b j e c t  g r o u p s  o r  i n d i v i d u a l  

s u b j e c t s  w o u ld  p r o d u c e  d u r i n g  r e c a l l .  To e x a m i n e  t h i s  

i s s u e  t h e  p r o p o r t i o n  o f  e ac h  t y p e  o f  movement e r r o r  

p r o d u c e d  by e a c h  o f  t h e  tw o  s u b j e c t  g r o u p s  d u r i n g  

r e c a l l  was c a l c u l a t e d .  The c a l c u l a t i o n  p r o c e d u r e  

i n v o l v e d  d i v i d i n g  t h e  t o t a l  number o f  e r r o r s  a s s o c i a t e d  

w i t h  e ac h  o f  t h e  t h r e e  e r r o r  t y p e s  by t h e  t o t a l  number  

o f  movement e r r o r s  p r o d u c e d .  The  v a l u e  o b t a i n e d  was  

t h e  p e r c e n t  o f  t o t a l  e r r o r s  a t t r i b u t e d  t o  e a c h  t y p e  o f  

movement e r r o r .  As shown i n  T a b l e  2 2  d u p l i c a t i o n  

e r r o r s  w e r e  p r o p o r t i o n a l 1 y t h e  most common f o r  b o t h  

a p h a s i c s  and c o n t r o l s  on t h e  t e s t s .  The  number o f  

u n r e l a t e d  e r r o r s ,  t h o u g h  s m a l l  on t h e  t e s t s  and p r o b e  

1,  was c o n s i d e r a b l y  h i g h e r  on p r o b e  2  f o r  b o t h  s u b j e c t  

g r o u p s .  On a l l  t h r e e  r e c a l l  e v a l u a t i o n s  t h e  p r o p o r t i o n  

o f  i n t r u s i o n  e r r o r s  p r o d u c e d  by c o n t r o l s  was l a r g e r  

t h a n  t h a t  p r o d u c e d  by  a p h a s i c s .  A d d i t i o n a l l y ,  t h e  

p r o b e  2 d a t a  i n d i c a t e  t h a t  movement e r r o r s  p r o d u c e d  by  

a p h a s i c s  w e r e  more  l i k e l y  t o  be  g e s t u r e s  t h a t  w e r e
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T a b le  22

P e r c e n t  o-f T h r e e  T y p e s  o-f Movement E r r o r s  P r o d u c e d  

D u r i n g  R e c a l l

M v t  E r r o r T e s t P r o b e  1 P r o b e  2

I n t r u s i  on 1 7 .  9

A p h a s i  c s  

3 2 .  6 2 1 . 7

U n r e l a t e d 2 . 5 9 . 3 ' 4 3 . 5

D u p l i  c a t i o n 7 9 .  6 5 8 .  1 3 4 . 8

I n t r u s i  on

C o n t r o l s  

6 6 . 7 5 4 . 5

U n r e l a t e d 0 - 0 0 .  0 1 8 . 2

D u p l i  c a t i  on 7 0 .  8 3 3 .  3 2 7 . 3
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u n r e l a t e d  t o  a n y  t h a t ,  w e r e  t r a i n e d  w h i l e  c o n t r o l s  w e r e  

more l i k e l y  t o  i n c o r p o r a t e  a p o r t i o n  o f  a n o t h e r  s i g n  

f r o m  t h e  2 4  b e i n g  t r a i n e d .

I n d i v i d u a l  a p h a s i c  s u b j e c t s  r e s u l t s . P r e s e n t e d  

i n  T a b l e  2 3  a r e  t h e  p e r c e n t a g e s  a s s o c i a t e d  w i t h  eac h  

movement e r r o r  t y p e  p r o d u c e d  d u r i n g  r e c a l l  by  t h e  

i n d i v i d u a l  a p h a s i c  s u b j e c t s .  As i n d i c a t e d  i n  T a b l e  2 3 ,  

on t h e  i n i t i a l  t e s t  most o f  t h e  a p h a s i c s ’ movement  

e r r o r s  w e r e  d u p l i c a t i o n  e r r o r s ,  h o w e v e r ,  s u b j e c t  EA 

p r o d u c e d  p r o p o r t i o n a l 1 y more i n t r u s i o n  e r r o r s  t h a n  a n y  

o t h e r  e r r o r  t y p e .  On p r o b e  1 d u p l i c a t i o n  e r r o r s  w e r e  

a g a i n  t h e  m a j o r  e r r o r  t y p e  p r o d u c e d  by most a p h a s i c s .  

The p e r f o r m a n c e  o f  s u b j e c t s  SB and EA d i f f e r e d  f r o m  t h e  

o t h e r  a p h a s i c s  b e c a u s e  t h e y  p r o d u c e d  a much l a r g e r  

p r o p o r t i o n  o f  i n t r u s i o n  e r r o r s  t h a n  t h e  m a j o r i t y  o f  

a p h a s i c s  (SB -  57"/., EA -  5 0 7 . ) .  A n o t h e r  u n u s u a l  

p e r f o r m a n c e  was t h a t  o f  S u b j e c t  PB who p r o d u c e d  an 

e q u a l  number o f  u n r e l a t e d  e r r o r s - a n d ' d u p l i c a t i o n  e r r o r s  

on p r o b e  1.

P r i o r  t o  p r o b e  2 t h e  p r o p o r t i o n  o f  u n r e l a t e d  

e r r o r s  r e m a i n e d  r e l a t i v e l y  s m a l l  f o r  most a p h a s i c s .  

H o w e v e r ,  on t h e  s e c o n d  p r o b e  s u b j e c t s  BJ ,  RB, and MF 

p r o d u c e d  an u n u s u a l l y  l a r g e  p r o p o r t i o n  o f  u n r e l a t e d  

e r r o r s .  F o r  s u b j e c t  EA t h e  l a r g e s t  p r o p o r t i o n  o f
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T a b le  23

P e r c e n t  o-f Each Movement E r r o r  T v o e  P r o d u c e d  D u r i n a

R e c a l l  bv I n d i v i d u a l  Aoha s i c  S u b j e c t s

S u b j  e c t T e s t P r o b e  1 P r o b e  2

I n t r u s i  on E r r o r s

JS 8 . 7 2 8 . 6 0 . 0

AA 0 .  0 2 8 .  6 0 . 0

DJ 1 8 . 2 2 5 .  0 0 . 0

RB 0 . 0 2 0 .  0 0 . 0

MF 6 . 7 2 8 .  6 0 . 0

SS 1 9 .  5 5 7 .  1 6 6 .  7

EA 7 6 . 9 5 0 .  0 5 0 .  0

PB 4 6 .  2 0 .  0 1 . 0

U n r e l a t e d E r r o r s

JS 13 .  0 1 4 . 3 5 0 . 0

AA 0 .  0 1 4 . 3 0 . 0

DJ 9 .  1 2 5  n 0 1 . 0

RB 0 .  0 0 .  0 7 5 .  0

MF 0 .  0 0 .  0 1 .0

c o n t i  nued



(T a b le  23  c o n t in u e d )

S u b j e c t T e s t P r o b e  1 P r o b e  2

U n r e l a t e d E r r o r s

SS 0 . 0 0 .  0 0 . 0

EA 0 .  0 0 .  0 /">er
jC - uJ  m U

F'B 0 .  0 5 0 . 0 0 .  0

D u p l i  c a t i  on E r r o r s

JS 7 8 .  3 5 7 .  1 5 0 . 0

AA 1 . 0 5 7 .  1 1 . 0

DJ 7 2 . 7 5 0 .  0 0 .  0

RB 1 .  0 8 0 .  0 j l t J  *  V

MF 9 3 . 3 7 1 . 4 0 .  0

SS 8 0 .  5 4 2 . 9 3 3 . 3

EA 2 3 .  1 5 0 .  0 2 5 . 0

PB 5 3 .  8 5 0 .  0 0 .  0



movement e r r o r s  on p r o b e  2 was a g a i n  t h e  i n t r u s i o n  

t y p e .

H y p o t h e s i s  12 ( R e c a l l  and P a r a m e t e r  E r r o r s )

No p r i o r  p r e d i c t i o n s  w e r e  made r e g a r d i n g  t h e  

h i e r a r c h y  o-f p a r a m e t e r  e r r o r s  p r o d u c e d  d u r i n g  r e c a l  1 o f  

ASl_ s i g n s  i n  a p h a s i c s  and n o rm a l  c o n t r o l s .  The  

h i e r a r c h y  o f  p a r a m e t e r  e r r o r s  e x h i b i t e d  by  a p h a s i c s  and  

n o r m a l  c o n t r o l s  d u r i n g  s i g n  r e c a l l  was e x a m in e d  by  

c o m p u t i n g  t h e  p e r c e n t  o f  t o t a l  e r r o r s  a s s o c i a t e d  w i t h  

e a c h  o f  t h e  f o u r  p a r a m e t e r s ;  h a n d s h a p i n g  (HS) , hand  

o r i e n t a t i o n  ( H D ) ,  l o c a t i o n  ( L O C ) „ and movement ( M V T ) ? 

f o r  t h e  2 4  s i g n s  t r a i n e d  t o  s u b j e c t s .  T h i s  p e r c e n t  was  

o b t a i n e d  by  t o t a l i n g  a c r o s s  a l l  s i g n s  and a l l  s u b j e c t s  

i n  e a c h  o f  t h e  tw o  s u b j e c t  g r o u p s  t h e  number o f  e r r o r s  

p r o d u c e d  f o r  e ac h  o f  t h e  f o u r  s i g n  p a r a m e t e r s .  The  

v a l u e  o b t a i n e d  f o r  e a c h  p a r a m e t e r  was t h e n  d i v i d e d  by  

t h e  t o t a l  number o f  e r r o r s  summed a c r o s s  a l l  f o u r  

p a r a m e t e r s .  The’ nu m b e rs  used  i n  t h i s  a n a l y s i s  w e r e  

o b t a i n e d  f r o m  r e c a l l  t r i a l s  on w h i c h  s u b j e c t s  p r o d u c e d  

a r e s p o n s e .  The  f e a t u r e s  common t o  s i g n s  w h e re  no  

r e c a l l  response? was p r o d u c e d  ( " n o  r e s p o n s e "  s i g n s )  a r e  

d i s c u s s e d  i n  t h e  s u b s i d i a r y  a n a l y s e s  s e c t i o n .

Group r e s u l t s . T h e  p e r c e n t s  c o m p u te d  t o  d e t e r m i n e  

t h e  h i e r a r c h y  o f  p a r a m e t e r  e r r o r s  e x h i b i t e d  by  a p h a s i c s



and c o n t r o l s  on t h e  r e c a l l  t e s t  and p r o b e s  a r e  

p r e s e n t e d  i n  T a b l e  2 4 .

The  h i g h e s t  p e r c e n t  o f  p a r a m e t e r  e r r o r s  p r o d u c e d  

by  t h e  a p h a s i c  s u b j e c t s  was on t h e  h a n d s h a p e  p a r a m e t e r .  

As s e e n  i n  T a b l e  2 4  h a n d s h a p e  e r r o r s  w e r e  t h e  l a r g e s t  

p e r c e n t  o-f e r r o r s  u n d e r  s t r i c t  and l e n i e n t  s c o r i n g  -for  

a l l  t h r e e  r e c a l l  e v a l u a t i o n s .  C o n t r o l  s u b j e c t s  

p r o d u c e d  t h e i r  l a r g e s t  p e r c e n t  o f  movement p a r a m e t e r  

e r r o r s  u n d e r  s t r i c t  s c o r i n g  and u n d e r  l e n i e n t  s c o r i n g  

t h e  l a r g e s t  p e r c e n t  e r r o r  was on t h e  h a n d s h a p e  

p a r a m e t e r .  On a l l  t h r e e  r e c a l l  e v a l u a t i o n s  t h e  p e r c e n t  

e r r o r  p r o d u c e d  by  b o t h  a p h a s i c s  and c o n t r o l s  was 

g e n e r a l l y  l o w e r  f o r  t h e  l o c a t i o n  p a r a m e t e r .  H o w e v e r ,  

on p r o b e  2  t h e  p e r c e n t  e r r o r  p r o d u c e d  by  a p h a s i c s  was 

l o w e s t  on t h e  hand o r i e n t a t i o n  p a r a m e t e r .

T he  o r d e r  o f  r e c a l l  f o r  t h e  f o u r  s i g n  p a r a m e t e r s  

a r e  p r e s e n t e d  s e p a r a t e l y  f o r  e a c h  s u b j e c t  g r o u p  i n  

T a b l e  2 4 .  The  p a r a m e t e r  r e c a l l  o r d e r  f o r  a p h a s i c s  on 

t h e  t e s t  and p r o b e  1 was LOG > HD > MVT > HS. B e tw e en  

t h e  admi n i  s t r a t . i  on o f  p r o b e  1 and p r o b e  2 t h e  p e r c e n t  

o f  r e c a l l  e r r o r s  on t h e  l o c a t i o n  p a r a m e t e r  i n c r e a s e d  

f o r  t h e  a p h a s i c s  f r o m  12% t o  18%, a l t h o u g h  t h e  p e r c e n t  

o f  e r r o r s  on t h e  o t h e r  t h r e e  p a r a m e t e r s  d i d  n o t  c h a n g e  

v e r y  d r a m a t i c a l 1 y .



Table 24

P ercen t E r ro r  on th e  Four S ign Param eters By Aphasics and C o n tro ls

R e c a l1 Scoring HS HO LOC MOT
Param eter R e c a ll O rder 
F i r s t  > L as t

Aphasics
Test

S t r i c t 38 .1 1 4 .7 10 .5 3 6 .6 LOC > HO > MOT > HS
L e n ie n t 4 2 .8 1 6 .5 1 1 .8 2 8 .9 LOC > HO > MOT > HS

Probe 1

S t r i c t 3 6 .1 1 6 .5 1 1 .9 3 5 .6 LOC > HO > MOT > HS
L e n ie n t 3 0 .5 1 7 .6 1 2 .6 3 1 .3 LOC > HO > MOT > HS

Probe 2

S t r i c t 3 3 .3 1 7 .4 18.1 3 1 .3 HO > LOC > MOT > HS
L e n ie n t 3 5 .0 1 8 .2 1 9 .0 2 7 .7

1

HO > LOC > MOT > HS

continued

2
5

6



(Table 24 continued)

R e c a ll S coring  

T est

S t r i c t
L e n ie n t

HS HO LOC

C o n tro ls

1 7 .6  7 .3
2 0 .5  8 .4

MOT
P aram eter R e c a ll O rder 
F i r s t  > L ast

Probe 1

S t r i c t
L e n ie n t

Probe 2

S t r i c t
L e n ie n t

3 3 .7
3 9 .2

3 2 .5
3 8 .6

3 5 .6
3 8 .2

1 4 .5
17.1

15.1
1 6 .2

12.0
14 .3

12 .3
13 .2

4 1 .5  LOC > HO > HS > MOT
3 1 .9  LOC > HO > MOT > HS

4 1 .0
3 0 .0

3 7 .0
3 2 .4

LOC > HO > H5 > MOT 
LOC > HO > MOT > HS

LOC > HO > HS > MOT 
LOC > HO > MOT > HS

257
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The  o r d e r  o f  p a r a m e t e r  r e c a l 1 by  t h e  c o n t r o l  

s u b j e c t s  was i n f l u e n c e d  by t h e  r e m o v a l  o f  t o u c h  

e r r o r s  f r o m  t h e  s c o r i n g  ( l e n i e n t  s c o r i n g ) » U n d e r  s t r i c t  

s c o r i n g  t h e  o r d e r  o f  r e c a l l  was LOC > HO > HS > MVT and  

u n d e r  l e n i e n t  s c o r i n g  t h e  o r d e r  was LOC > HO > MVT >

HS. T h i s  r e s u l t  i n d i c a t e s  t h a t  when t o u c h  e r r o r s  a r e  

re m o ve d  f r o m  t h e  s c o r i n g  o f  movement e r r o r s  t h e  p e r c e n t  

o f  t o t a l  p a r a m e t e r  e r r o r s  a c c o u n t e d  f o r  by movement  

becomes l o w e r  t h a n  t h e  p e r c e n t  a c c o u n t e d  f o r  by  

h a n d s h a p e .  T h u s ,  c o m p a re d  t o  t h e  a p h a s i c s  a l a r g e r  

p r o p o r t i o n  o f  t h e  movement p a r a m e t e r  e r r o r s  p r o d u c e d  by  

t h e  c o n t r o l  s u b j e c t s  w e r e  t o u c h  e r r o r s .

I n d i v i d u a l  a p h a s i c  s u b j e c t s  r e s u l t s . The  

i n d i v i d u a l  s u b j e c t  d a t a  w i l l  be  p r e s e n t e d  as  i t  r e l a t e s  

t o  e ac h  o f  t h e  t h r e e  r e c a l l  e v a l u a t i o n s .

1. T e s t . Shown i n  T a b l e  2 5  a r e  t h e  p e r c e n t  e r r o r  

s c o r e s  o b t a i n e d  by  t h e  i n d i v i d u a l  a p h a s i c  s u b j e c t s  on 

t h e  f o u r  s i g n  p a r a m e t e r s .  F o r  most o f  t h e  e i g h t  

s u b j e c t s  t h e  p e r c e n t  e r r o r  s c o r e  on t h e  hand  

o r i e n t a t i o n  and l o c a t i o n  p a r a m e t e r s  was l o w e r  t h a n  t h a t  

on t h e  h a n d s h a p e  o r  movement p a r a m e t e r s .  S u b j e c t  S S ’ s 

p e r f o r m a n c e  on t h e  t e s t  was v e r y  d i f f e r e n t  f r o m  t h e  

o t h e r s .  T h i s  s u b j e c t  p r o d u c e d  a h i g h e r  p e r c e n t  o f  hand  

o r i e n t a t i o n  e r r o r s  t h a n  a n y  o f  t h e  o t h e r  a p h a s i c s .



Table 25

P e rc e n t E r ro r  on th e  Four S ign Param eters

by In d iv id u a l  A phasic S u b je c ts : T e s t Data

Subj e c t S coring HS HO LOC MOT
Param eter R e c a ll O rder 
F i r s t  > L as t

JS S t r i c t 32.3 15.6 15.6 36.5 HO = LOC > HS > MOT
L e n ie n t 36.5 17.6 17.6 28.2 HO = LOC > MOT > HS

flfi S t r i c t 47.1 8 .6 17.1 27.1 HO > LOC > MOT > HS
L e n ie n t 52.4 9 .5 19.0 19.0 HO > LOC = MOT > HS

DJ S t r i c t 40.3 21.6 10.1 28.1 LOC > HO > MOT > HS
L e n ie n t 42.4 22 .7 10.6 24.2 LOC > HO > MOT > HS

RB S t r i c t 43.2 4 .9 9 .9 42.0 HO > LOC > MOT > HS
L e n ie n t 52.2 6 .0 11.9 29.9 HO > LOC > MOT > HS

MF S t r i c t 19.6 19.6 0 .0 60.9  ’ LOC > HO = HS > MOT
L e n ie n t 26.5 26.5 0 .0 47.1 LOC > HO = H5 > MOT

SS S t r i c t 22.2 27.8 12.5 37.5 LOC > HS > HO > MOT
L e n ie n t 25.8 32.3 14.5 27.4 LOC > HS > MOT > HO

Efl S t r i c t 58.0 2 .0 8 .0 32.0 HO > LOC > MOT > H5
L e n ie n t 61.7 2.1 8 .5 27.7 HO > LOC > MOT > HS

PB S t r i c t 28.6 8 .6 2 .9 60.0 LOC > HO > HS > MOT
L e n ie n t 32.3 9 .7 3 .2 54.8 LOC > HO > HS > MOT
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F o l l o w - u p  o f  S S ’ s p e r f o r m a n c e  on p r o b e  1 and p r o b e  2 

( s e e  T a b l e  2 6  and T a b l e  2 7 )  r e v e a l s  t h a t  hand  

o r i e n t a t i o n  e r r o r s  d i d  n o t  c o n t i n u e  t o  be c o m p a r a t i v e l y  

f r e q u e n t  r e l a t i v e  t o  t h e  o t h e r  s u b j e c t s .

The  r e s u l t s  o f  t w o  o t h e r  s u b j e c t s  MF and PB w e re  

a l s o  d i f f e r e n t  f r o m  t h o s e  o f  t h e  o t h e r  s i x  a p h a s i c s .  

T h e s e  tw o  s u b j e c t s  p r o d u c e d  a r e l a t i v e l y  s m a l l  number  

o f  l o c a t i o n  p a r a m e t e r  e r r o r s  (MF = 0 ( S t r i c t  and  

L e n i e n t ) ;  PB = 2 .9 7 .  ( S t r i c t ) ,  3 .2 7 .  ( L e n i e n t . ) )  and a 

c o m p a r a t i v e l y  l a r g e  number o f  movement p a r a m e t e r  e r r o r s  

(MF = 6 0 .9 7 .  ( S t r i c t ) ,  4 7 .1 7 .  ( L e n i e n t ) ;  PB = 607. 

( S t r i c t ) ,  5 4 .8 7 .  ( L e n i e n t ) ) .  B e tw e e n  t h e  tw o  s u b j e c t s  

t h e  h i g h  p e r c e n t a g e  o f  movement p a r a m e t e r  e r r o r s  

p r o d u c e d  u n d e r  l e n i e n t  s c o r i n g  was p r i m a r i l y  on t e n  

i n d i v i d u a l  s i g n s  (A IRPLANE,  BOOK, COFFEE, COMB, P E N C IL ,  

STORE, APPLE, MAN).  E i g h t  o f  t h e s e  t e n  s i g n s  a r e  h i g h  

p r o d u c t i o n  c o m p l e x i t y  s i g n s .

As shown i n  T a b l e  2 5  t h e  p e r c e n t  e r r o r s  o b t a i n e d  

by s u b j e c t  MF on t h e  h a n d s h a p e  and hand o r i e n t a t i o n  

p a r a m e t e r s  w e r e  e q u a l ,  w h i l e  f o r  t h e  o t h e r  s u b j e c t s  t h e  

hand o r i e n t a t i o n  v a l u e  was s u b s t a n t i a l l y  l o w e r  t h a n  t h e  

h a n d s h a p e  v a l u e .

2 .  P r o b e  1. T h e  p e r c e n t  o f  p a r a m e t e r  e r r o r s  on 

p r o b e  1 ( s e e  T a b l e  2 6 )  i n d i c a t e s  t h a t  f o r  f i v e  o f  t h e



T a b le  26

P ercen t E r ro r  on th e  Four S ign Param eters  

by In d iv id u a l Rphasic S u b je c ts : Probe 1 Data

Subject Scoring HS HO LOC MVT
Parameter Recal l  Order 
F i r s t  > Last

JS S t r i c t 3 0 .8 1 9 .2 1 5 .4 3 4 .6 LOC > HO > HS > MVT
Lenient 3 2 .0 2 0 .0 1 6 .0 3 2 .0 LOC > HO > HS = MVT

fifl S t r i c t 3 4 .6 1 9 .2 1 9 .2 2 6 .9 HO = LOC > MVT > HS
Lenient 3 6 .0 2 0 .0 2 0 .0 2 4 .0 HO = LOC > MVT > HS

DJ S t r i c t 4 0 .4 2 1 .3 1 0 .6 2 7 .7 LOC > HO > MVT > HS
Lenient 4 3 .2 2 2 .7 1 1 .4 2 2 .7 LOC > HO > MVT > HS

PB S t r i c t 4 7 .4 5 .3 5 .3 4 2 .1 HO = LOC > MVT > HS
Lenient 5 2 .9 5 .9 5 .9 3 5 .3 HO = LOC > MVT > HS

MF S t r i c t 2 0 .0 1 5 .0 1 5 .0 5 0 .0 HO = LOC > HS > MVT
Lenient 21 .1 1 5 .8 1 5 .8 4 7 .4 ' HO = LOC > HS > MVT

SS S t r i c t 3 7 .9 2 0 .7 1 0 .3 3 1 .0 LOC > HO > MVT > HS
Lenient 4 0 .7 2 2 .2 11.1 2 5 .9 LOC > HO > MVT > HS

Efi S t r i c t 5 4 .5 0 .0 0 .0 4 5 .5 HO = LOC > MVT > HS
Lenient 6 6 .7 0 .0 0 .0 3 3 .3 HO = LOC > MVT > HS

PB S t r i c t 2 5 .0 1 2 .5 1 2 .5 5 0 .0 HO = LOC > HS > MVT
Lenient 3 0 .8 15 .4 1 5 .4 3 8 .5 HO = LOC > HS > MVT
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T ab le  27

P e rc e n t E r ro r  on th e  Four S ign Param eters  

by In d iv id u a l  Rphasic S u b je c ts : Probe 2 Data

Subj ect 5coring HS HO LOC MOT
Parameter Recal l  Order 
F i r s t  > Last

J5 S t r i c t
Lenient

26.3
29.4

21.1  
23.5

21.1  
23.5

31.6
23.5

HO = LOC 
HO = LOC

> HS > MOT 
= MOT > HS

RR S t r i c t
Lenient

25.0
25.0

37.5
37.5

0 .0
0 .0

37.5
37.5

LOC > HS 
LOC > HS

> HO = MOT
> HO = MOT

DJ S t r i c t
Lenient

40.0
40.0

20.0
20.0

10.0
10.0

30.0
30.0

LOC > HO 
LOC > HO

> MOT > HS
> MOT > HS

RB S t r i c t
Lenient

47.1
47.1

17.6
17.6

11.8
11.8

23.5
23.5

LOC > HO 
LOC > HO

> MOT > HS
> MOT > HS

MF S t r i c t
Lenient

31.8
31.8

22.7
22 .7

18.2
18.2

27.3
27.3  ’

LOC > HO 
LOC > HO

> MOT > HS
> MOT > H5

SS S t r i c t
Lenient

28.6
31.6

14.3
15.8

19.0
21.1

38.1
31.6

HO > LOC 
HO > LOC

> HS > MOT
> HS = MOT

Efl S t r i c t
Lenient

25.0
29.4

10.0
11.8

35 .0
41 .2

30.0
17.6

HO > HS > MOT > LOC 
HO > MOT > HS > LOC

PB S t r i c t
Lenient

50.0
50.0

0 .0
0 .0

12.5
12.5

37.5
37.5

HO > LOC 
HO > LOC

> MOT > HS
> MOT > HS
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e i g h t  a p h a s i c  s u b j e c t s  t h e  hand  o r i e n t a t i o n  and  

l o c a t i o n  p a r a m e t e r s  w e r e  r e c a l l e d  e q u a l l y  w e l l  f o l l o w e d  

by e i t h e r  movement o r  h a n d s h a p e .  T h u s ,  t h e  o r d e r  o f  

r e c a l l  by 637. o f  t h e  a p h a s i c s  on p r o b e  1 was d i f f e r e n t  

f r o m  t h e  o v e r a l l  a p h a s i c  g r o u p  p e r f o r m a n c e .

The  p e r c e n t  e r r o r  o b t a i n e d  by  s u b j e c t s  RB and EA 

on t h e  hand o r i e n t a t i o n  and l o c a t i o n  p a r a m e t e r s  was 

c o n s i d e r a b l y  l o w e r  t h a n  t h a t  o f  t h e  o t h e r  s u b j e c t s .  

S u b j e c t  EA p r o d u c e d  no hand o r i e n t a t i o n  o r  l o c a t i o n  

p a r a m e t e r  e r r o r s  on a n y  p r o b e  1 a d m i n i s t e r e d ,  and  

s u b j e c t  RB p r o d u c e d  a c o m p a r a t i v e l y  s m a l l  p e r c e n t  o f  

hand o r i e n t a t i o n  and l o c a t i o n  p a r a m e t e r  e r r o r s  on t h e s e  

p r o b e s .  C o n v e r s e l y  t h e s e  tw o  s u b j e c t s  p r o d u c e d  

c o m p a r a t i v e l y  more  h a n d s h a p e  p a r a m e t e r  e r r o r s  t h a n  t h e  

o t h e r  s u b j e c t s .

The r e s u l t s  i n  T a b l e  2 6  a l s o  i n d i c a t e  t h a t  s u b j e c t  

MF and PB a g a i n  p r o d u c e d  c o m p a r a t i v e l y  more movement  

e r r o r s  t h a n  a n y  o f  t h e  o t h e r  a p h a s i c  s u b j e c t s .

P r o b e  2 .  As shown i n  T a b l e  2 7  t h e  i n d i v i d u a l  

a p h a s i c  s u b j e c t s 11 p e r f o r m a n c e s  on p r o b e  2  r e v e a l  an 

o r d e r  o f  r e c a l 1 s i m i l a r  t o  t h a t  on t h e  t e s t s ;  t h e  

p e r c e n t  e r r o r  on t h e  l o c a t i o n  a n d / o r  hand o r i e n t a t i o n  

p a r a m e t e r s  was l o w e r  t h a n  t h a t  o b t a i n e d  on t h e  movement  

a n d / o r  h a n d s h a p e  p a r a m e t e r s .  T h u s ,  f o r  most s u b j e c t s
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t h e  hand  o r i e n t a t i o n  a n d / o r  l o c a t i o n  p a r a m e t e r  was  

r e c a l l e d  b e t t e r  t h a n  t h e  h a n d s h a p e  a n d / o r  movement  

p a r a m e t e r .  U n d e r  l e n i e n t  s c o r i n g  s u b j e c t .  JS p r o d u c e d  

an e q u i v a l e n t  p r o p o r t i o n  o-f e r r o r s  on t h e  hand  

o r i e n t a t i o n ,  l o c a t i o n ,  and movement  p a r a m e t e r s  

r e s u l t i n g  i n  a v e r y  d i f f e r e n t  o r d e r  o-f r e c a l  1 t h a n  t h e  

o t h e r  s u b j e c t s :  HO = LOC = MVT > HS.

I n  summary ,  t h e  p e r c e n t  e r r o r  o b t a i n e d  f o r  e a c h  o f  

t h e  f o u r  s i g n  p a r a m e t e r s  on t h e  t h r e e  r e c a l l  

e v a l u a t i o n s  a l l o w e d  t h e  r a n k i n g  o f  p a r a m e t e r s  i n  t e r m s  

o f  r e c a l l  o r d e r  f r o m  f i r s t  t o  l a s t .  The  g e n e r a l  o r d e r  

f o r  b o t h  a p h a s i c s  and c o n t r o l s  was HO a n d / o r  LOC 

f o l l o w e d  by  MVT a n d / o r  HS. E x a m i n a t i o n  o f  i n d i v i d u a l  

a p h a s i c  s u b j e c t  d a t a  r e v e a l e d  t h a t  some a p h a s i c s  

e x h i b i t e d  o r d e r s  o f  r e c a l l  t h a t  v a r i e d  f r o m  t h e  g e n e r a l  

o r d e r .

H y p o t h e s i s  15 ( R e l a t i o n s h i p  B e tw e e n  G e s t u r a l  D e f i c i t  

and f l p r a x i a  o r  M o d a l i t y  D e f i c i t )

The  t h i r t e e n t h  h y p o t h e s i s  s t a t e s  t h a t  t h e  g e s t u r a l  

d e f i c i t  o b s e r v e d  among a p h a s i c s  d u r i n g  a c q u i s i t i o n  and  

r e c a l l  w i l l  be  l a r g e l y  a t t r i b u t a b l e  t o  a c o e x i s t i n g  

a p r a x i a  o r  m o d a l i t y  d e f i c i t .  I n  o r d e r  t o  a d d r e s s  t h i s  

i s s u e  t h e  r e l a t i o n s h i p  b e t w e e n  p r a x i s  and s i g n  

p r o d u c t i o n  was e x a m in e d  by c o r r e l a t i n g  p e r f o r m a n c e  on



265

t h e  i m m e d i a t e  p o s t  t r a i n i n g  r e c a l l  t e s t  ( t e s t ) ,  same

day  r e c a l l  p r o b e  ( p r o b e  1 ) ,  and one  week p o s t t r a i n i n g

r e c a l l  p r o b e  ( p r o b e  2 )  w i t h  p e r f o r m a n c e  on s i x

d i f f e r e n t  p r a x i s  s u b t e s t s  f r o m  t h e  a p r a x i a  b a t t e r y

p r e s e n t e d  i n  A p p e n d ix  B. The  Spearm an r a n k  o r d e r

c o r r e l a t i o n  method  was a p p l i e d  t o  t h e  s c o r e

d i s t r i b u t i o n s  o f  t h e  f i v e  p r a x i s  s u b t e s t s  b e c a u s e  t h e y

w e r e  d e t e r m i n e d  t o  be  s i g n i f i c a n t l y  n e g a t i v e l y  s k e w e d .

The  c o r r e l a t i o n s  o b t a i n e d  by t h e  a p h a s i c  s u b j e c t s

b e t w e e n  t h e  e x p r e s s i v e  g e s t u r e  s u b t e s t s  and a c q u i s i t i o n

and r e c a l l  s c o r e s  a r e  p r e s e n t e d  i n  T a b l e  2 8 .  A s t r o n g

p o s i t i v e  r e l a t i o n s h i p  was f o u n d  b e t w e e n  t h e  mean r e c a l l

s c o r e  o b t a i n e d  on t h e  i n i t i a l  t e s t s  and t h e  a p r a x i a

s u b t e s t  t h a t  e x a m in e d  t r a n s i t i v e  ( o b j e c t  u s e )

m o v em en ts ,  r  . , .  = . 8 4 5 ,  p = . 0 2 ;s s  ( S t r i c t )

r  .. , . = . 8 1 6 ,  p = . 0 3 .  A s t r o n g  r e l a t i o n s h i ps ( L e n i e n t )  J ^  ^ r

was a l s o  f o u n d  b e t w e e n  p e r f o r m a n c e  on p r o b e  1 and t h e

t r a n s i t i v e  m ovem ents  a p r a x i a  s u b t e s t ,  r  .• —s ( S t r i c t  =

, , .  = . 6 7 9 ,  p = . 0 7 .  T h e s e  r e s u l t s  i n d i c a t e  t h a tL e n i e n t )  _

t r a n s i t i v e  m ovem ents  a r e  s t r o n g l y  r e l a t e d  t o  t h e  number  

o f  s i g n  p a r a m e t e r s  p e r f o r m e d  c o r r e c t l y  b o t h  i m m e d i a t e l y  

f o l l o w i n g  t r a i n i n g  ( i n i t i a l  t e s t )  and a t  t h e  end o f  t h e  

t r a i n i n g  s e s s i o n  ( p r o b e  1 ) .
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T a b le  2B

C o r r e l a t i o n s  B e tw e e n  P r a x i s  S u b t e s t s  and S i o n  

A c q u i s i t i o n  and R e c a l l  S c o r e s  ( S t r i c t  S c o r i n g )

S u b t e s t

A c q u i  s a 

T r a i  n i  ng T e s t

R e c a l 1 k 

P r o b e  1 P r o b e  2

K i m u r a  Hand - . 0 9 . 4 5 . 5 2 - . 0 1

K im u r a  Movement . 0 0 . 13 - . 4 8 . 0 8

B u c c o f a c i  a l - . 6 2 . 51 . 2 9 . 2 8

I n t r a n s i  t i v e - .  13 . 08 . 2 3 . 4 8

T r a n s i  t i  ve - . 3 8 . 8 5 . 68 - . 3 8

N o t e . a Number o f  t r a i n i n g  t r i a l s .

^Number o f  c o r r e c t  s i g n  p a r a m e t e r s .
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R e l a t i o n s h i p  b e t w e e n  g e s t u r a l  d e f i c i t  and m o d a l i t y

d e f  i  c i  t . A P e a r s o n  p r o d u c t  moment c o r r e l a t i o n  was used

t o  e x a m i n e  t h e  r e l a t i o n s h i p  b e t w e e n  a p h a s i c  g e s t u r a l

d e f i c i t s ,  a s  m e a s u re d  by t h e  r e c a l l  t e s t s  and p r o b e s ,

and s p o ke n  l a n g u a g e  d e f i c i t s ,  a s  m e as u re d  by  t h e  v i s u a l

c o n f r o n t a t i o n  n a m in g  and word r e a d i n g  s u b t e s t s  f r o m  t h e

B o s t o n  D i a g n o s t i c  A p h a s i a  E x a m i n a t i o n  (B D A E ) . As shown

i n  T a b l e  29  t h e  r e l a t i o n s h i p  b e t w e e n  p r o b e  2 and v i s u a l

c o n f  r o r i t a t i  on n a m in g  was s t r o n g ,  r _ .  . , = . 6 9 ,  p =a —S t r i c t  *

. 0 6 ;  r .  , = . 6 1 ,  p = . 1 1 ; and a s i m i l a r■ —L e n i e n t

r e l a t i o n s h i p  was f o u n d  b e t w e e n  word r e a d i n g  and p r o b e

s L o t . ~  " 6 8 , — . 0 6 5  r .  . . — . 6 1 ,  EL — . 1 1 .S t r i c t  L e n i e n t

S i n c e  e r r o r s  on t r a n s i t i v e  movements  w e r e  f o u n d  t o  

be  s t r o n g l y  r e l a t e d  t o  r e c a l l  o f  s i g n s  b o t h  i m m e d i a t e l y  

f o l l o w i n g  t r a i n i n g  and a t  t h e  end o f  t h e  t r a i n i n g  

s e s s i o n  i t  can  be  c o n c l u d e d  t h a t  t h e  g e s t u r a l  d e f i c i t  

o b s e r v e d  among a p h a s i c s  a t  t h e s e  t w o  r e c a l l  p o i n t s  may 

be a t t r i b u t a b l e  t o  a s p e c i f i c  i d e o m a t o r  a p r a x i a  f o r  

t r a n s i t i v e  m o v em e n ts .  The l o w e r  n e g a t i v e  c o r r e l a t i o n s  

f o u n d  b e t w e e n  t h e  v i s u a l  c o n f r o n t a t i o n  nam ing  and word  

r e a d i n g  BDAE s u b t e s t s  and s i g n  r e c a l l  on t h e  t e s t s  and  

p r o b e  1 do n o t  p r o v i d e  c o n v i n c i n g  e v i d e n c e  t h a t  a 

m o d a l i t y  d e f i c i t  may be  r e s p o n s i b l e  f o r  t h e  a p h a s i c s ’ 

o b s e r v e d  g e s t u r a l  d e f i c i t .



T a b le  29

C o r r e l a t i o n s  B e tw e e n  S e l e c t e d  E x p r e s s i v e  L a n g u a g e  

S u b t e s t s  and S i o n  A c q u i s i t i o n  and R e c a l l  S c o r e s  

( S t r i c t  S c o r i n g )

S u b t e s t

/v • a A c q u i s

T r a i  n i  ng T e s t

R e c a l 1k 

P r o b e  1 P r o b e  2

C o n f r o n t  Naming 1 0

T—
4 al —. 36 . 69

Word R e a d in g - .  I S - . 3 1 40 . 6 8

R e p e t i t i o n  Wds - . 2 4 - .  1 1 . 13 . 40

N o t e . a Number o-f t r a i n i n g  t r i a l s .

^Number o f  c o r r e c t  s i g n  p a r a m e t e r s .
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The  r e l a t i o n s h i p  b e t w e e n  r e c e p t i v e  p e r f o r m a n c e  a t  

t h e  t h r e e  p o s t t r a i n i n g  r e c a l l  i n t e r v a l s  and r e c e p t i v e  

l a n g u a g e  s u b t e s t s  f o r  r e a d i n g  c o m p r e h e n s i o n  and  

a u d i t o r y  c o m p r e h e n s i o n ,  was n o t  e x a m in e d  s t a t i s t i c a l l y  

b e c a u s e  s u b j e c t s  made t o o  f e w  e r r o r s  t o  a l l o w  such  

a n a l y s is ™

R e c e p t i v e  S i g n i n g  R e s u l t s  

S i n c e  v e r y  f e w  r e c e p t i v e  s i g n i n g  e r r o r s  w e r e  made 

by t h e  a p h a s i c  s u b j e c t s  and n o n e  w e r e  made by t h e  

c o n t r o l s ,  t h e  r e c e p t i v e  s i g n i n g  d a t a  was n o t  

s t a t i s t i c a l l y  ana ly ze d ™  I n  t h i s  s t u d y  a r e c e p t i v e  

s i g n i n g  e r r o r  was d e f i n e d  a s  t h e  c h o i c e  o f  an 

i n c o r r e c t  p i c t u r e  a s  t h e  r e f e r e n t  f o r  a s i g n  p r o d u c e d  

by t h e  e x p e r i m e n t e r . I n  t h e  d i s c u s s i o n  t o  f o l l o w  t h e  

r e c e p t i v e  e r r o r s  made by i n d i v i d u a l  a p h a s i c  s u b j e c t s  

w i l l  be  d e sc r ib e d ™

The f o u r  a p h a s i c  s u b j e c t s  who made r e c e p t i v e  

s i g n i n g  e r r o r s  w e r e  SB, RB, DJ,  and J S .  S u b j e c t  SS 

made t w o  r e c e p t i v e  e r r o r s ,  one  o c c u r r e d  when a p i c t u r e  

o f  f o o d  was c h o s e n  as  t h e  r e f e r e n t  f o r  t h e  s i g n  SHOES,  

and t h e  o t h e r  o c c u r r e d  when a p i c t u r e  o f  a book was  

c h o s e n  a s  t h e  r e f e r e n t  f o r  t h e  s i g n  P E N C IL .  No 

r e l a t i o n s h i p  was f o u n d  b e t w e e n  S S" s  e l i c i t e d  s i g n i n g  

e r r o r s  and t h e s e  r e c e p t i v e  e r r o r s .
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The r e c e p t i v e  e r r o r s  p r o d u c e d  by  s u b j e c t  RB a l l  

i n v o l v e d  t h e  s i g n s  STORE and C H IL D .  On t h e  f o u r  

r e c e p t i v e  s i g n i n g  t e s t  t r i a l s  w h e re  t h e  CHILD s i g n  was 

p r o d u c e d  by t h e  e x p e r i m e n t e r  RB c h o s e  t h e  p i c t u r e  o f  a 

s t o r e  as  t h e  r e f e r e n t  f o r  C H IL D .  T h i s  same e r r o r  

o c c u r r e d  on p r o b e  1.  A r e l a t e d  e r r o r  was f o u n d  on RB’ s  

p r o b e  1 e l i c i t e d  s i g n i n g  p e r f o r m a n c e  o f  t h e  s i g n  STORE.  

The  STORE s i g n  was made w i t h  t h e  HS f r o m  t h e  CHILD  

s i g n .

S u b j e c t  JS made r e c e p t i v e  e r r o r s  on t h e  s i g n s  

STORE, and T O I L E T .  On b o t h  p r o b e s  1 and 2 JS c h o s e  t h e  

p ic t u r e ?  o f  a c a t  a s  t h e  r e f e r e n t  f o r  t h e  s i g n  STORE.  

A n o t h e r  e r r o r  o c c u r r e d  when t h e  p i c t u r e  o f  a comb was 

c h o s e n  a s  t h e  r e f e r e n t  f o r  t h e  T O IL E T  s i g n .  No 

r e l a t i o n s h i p  was f o u n d  b e t w e e n  J S ’ s e l i c i t e d  s i g n i n g  

p e r f o r m a n c e s  and t h e s e  r e c e p t i v e  e r r o r s .

S u b j e c t  DJ made one r e c e p t i v e  s i g n i n g  e r r o r .  The  

p i c t u r e  o f  an egg was c h o s e n  a s  t h e  r e f e r e n t  f o r  t h e  

s i g n  AIRPLANE.

I n  t o t a l  t h e r e  w e r e  s i x  s i g n s  on w h ic h  a p h a s i c  

s u b j e c t s  made r e c e p t i v e  e r r o r s ,  t h e s e  w e r e :  SHOES,

P E N C IL ,  C H IL D ,  AIRPLANE,  STORE, T O IL E T .  In  

r e l a t i o n s h i p  t o  t h e  t h r e e  v a r i a b l e s ,  t r a n s l u c e n c y , 

p r o d u c t i o n  c o m p l e x i t y ,  and b o d y  c o n t a c t  t h e  s i x  s i g n s
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can be  c h a r a c t e r i z e d  a s  - f o l l o w s :  ( a )  a l l  s i x  s i g n s  a r e

n o n - b o d y - c o n t a c t  s i g n s ,  (b )  - four  o f  t h e  s i x  s i g n s  a r e  

h i g h  p r o d u c t i o n  c o m p l e x i t y  s i g n s ,  and <c> t h r e e  s i g n s  

a r e  h i g h  and t h r e e  a r e  lo w  t r a n s l u c e n c y  s i g n s .

S u b s i d i a r y  A n a l y s e s  

I n f l u e n c e  o f  S i o n  T r a i n i n g  O r d e r  on Mean R e c a l l  S c o r e s

S i g n s  w e r e  p r e s e n t e d  t o  a l l  s u b j e c t s  i n  t h e  same  

random  o r d e r  d u r i n g  t r a i n i n g .  I n  o r d e r  t o  e x a m i n e  t h e  

i n f l u e n c e  o f  a s i g n ' s  p o s i t i o n  d u r i n g  t r a i n i n g  on t h e  

mean r e c a l 1 s c o r e s  o b t a i n e d  on t h e  p r o b e s ,  P e a r s o n  

p r o d u c t  moment c o r r e l a t i o n  c o e f f i c i e n t s  w e r e  c o m p u te d .  

S i g n s  i n  e ac h  o f  t h e  tw o  s u b g r o u p s  t r a i n e d  d u r i n g  t h e  

t w o  e x p e r i m e n t a l  s e s s i o n s  w e r e  a s s i g n e d  a v a l u e  b e t w e e n  

1 and 12 c o r r e s p o n d i n g  t o  i t s  t r a i n i n g  p o s i t i o n .  The  

c o r r e l a t i o n  co m p u te d  was b a s e d  on t h e  r e l a t i o n s h i p  

b e t w e e n  e a c h  s i g n ' s  t r a i n i n g  p o s i t i o n  and t h e  mean 

r e c a l l  s c o r e  o b t a i n e d  f o r  t h e  s i g n  on t h e  tw o  p r o b e s .

T a b l e  3 0  l i s t s  a l l  t h e  c o m p u te d  v a l u e s  f o r  t h e  

P e a r s o n  r .  E x a m i n a t i o n  o f  t h e  r  v a l u e s  r e v e a l s  t h a t  

a l l  o f  t h e  r e l a t i o n s h i p s  b e t w e e n  r e c a l 1 s c o r e s  on p r o b e  

1 and t h e  t r a i n i n g  p o s i t i o n  o f  s i g n s  w e r e  weak and  

n o n s i g n i f i c a n t , ,  T he  r e l a t i o n s h i p s  b e t w e e n  t h e  p r o b e  2 

r e c a l l  s c o r e s  and s i g n  t r a i n i n g  o r d e r  w e r e  a l l  

n e g a t i v e ,  and tw o  o f  t h e  s i x  c o r r e l a t i o n s  w e re



Table 30

C o r r e la t io n s  B etw een S ig n  T r a in in g  Order and R e c a ll  P robe Perform ance f o r  Each S u b je c t  Group

S c o r in g :  S t r i c t  S t r i c t  L e n ien t L en ien t

5 ig n  S e t :  A -  D E - H  f l - Q  f l - D

5u b j: A p h a sics C o n tr o ls  A p h a sics  C o n tr o ls  A p h a s ic s  C o n tr o ls  A p h a sics  C o n tro ls

S ig n  T ra in  Order (P rob e 1) .1 0  - . 2 4  - . 0 4  .1 0  - . 0 2  - . 3 5  - . 0 7  .0 8

S ig n  T ra in  Order (P rob e 2 /  - . 3 8  - . 6 2  - . 1 5  - . 3 7  - .4 1  - . 5 9  - . 1 5  - . 4 0

2
7

2



m o d e r a t e l y  h i g h .  T h e  m o d e r a t e l y  h i g h  c o r r e l a t i o n s  w e re

o b t a i n e d  -from t h e  n o r m a l  c o n t r o l  s u b j e c t s  on t h e

p r o b e  2 w h ic h  e v a l u a t e d  t h e  s i g n s  -from s e t s  A t h r o u g h

Di r _ ,  , = - . 6 2 , ,  r .  . = - . 5 9 .  Based on t h e s e• —S t r i c t  ' “ L e n i e n t

r e s u l t s  t h e  amount o f  v a r i a n c e  i n  t h e  p r o b e  2  r e c a l l

s c o r e s  -for s i g n s  i n  s e t s  A t h r o u g h  D t h a t  c o u l d  be  

e x p l a i n e d  by  t h e  s i g n  t r a i n i n g  p o s i t i o n  i s  387. ( s t r i c t  

s c o r i n g )  o r  357, ( l e n i e n t  s c o r i n g ) .

I n  summary,, t h e  r e l a t i o n s h i p  b e t w e e n  s i g n  t r a i n i n g  

o r d e r  and r e c a l l  p e r f o r m a n c e  on t h e  p r o b e s  was 

g e n e r a l l y  weak and n o n s i g n i f i c a n t . O n l y  t h e  

r e l a t i o n s h i p  b e t w e e n  p r o b e  2  p e r f o r m a n c e  on s e t s  A 

t h r o u g h  D by  t h e  c o n t r o l s  was m o d e r a t e l y  h i g h .  S i n c e  

t h e  c o r r e l a t i o n  was n e g a t i v e ,  i t  i n d i c a t e s  t h a t  f o r  

s e t s  A t h r o u g h  D, s i g n s  p r e s e n t e d  e a r l y  i n  t r a i n i n g  t o  

c o n t r o l  s u b j e c t s  w e r e  r e c a l l e d  b e t t e r  t h a n  s i g n s  

p r e s e n t e d  l a t e r .

A c q u i s i t i o n  and R e c a l l  o f  S i g n s  i n  S e t s  A T h r o u q h  B 

V e r s u s  S e t s  E T h ro u g h  H

I n  o r d e r  t o  l i m i t  t h e  l e n g t h  o f  t r a i n i n g  s e s s i o n s  

and o b t a i n  s h o r t - t e r m  r e t e n t i o n  d a t a  on a l l  s i g n s  

a p h a s i c  and c o n t r o l  s u b j e c t s  r e c e i v e d  t r a i n i n g  on one  

g r o u p  o f  s i g n s  d u r i n g  s e s s i o n  o n e ,  and a se c o n d  g ro u p  

o f  s i g n s  d u r i n g  s e s s i o n  t w o .  S i g n  s e t s  A t h r o u g h  D
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w e r e  t r a i n e d  t o  s u b j e c t s  d u r i n g  one  s e s s i o n  and s i g n  

s e t s  E t h r o u g h  H w e r e  t r a i n e d  d u r i n g  t h e  s ec o n d  

s e s s i o n .  D u r i n g  t h e  t r a i n i n g  s e v e r a l  a p h a s i c  and  

c o n t r o l  s u b j e c t s  r e m a r k e d  t h a t  s i g n s  i n  s e t s  E t h r o u g h  

H w e r e  more  d i f f i c u l t  f o r  them  t o  a c q u i r e  and r e c a l l  

t h a n  s i g n s  i n  s e t s  A t h r o u g h  D. I n  o r d e r  t o  e x a m i n e  

t h i s  i s s u e  t h e  a c q u i s i t i o n  and r e c a l l  d a t a  f r o m  e a c h  

s u b j e c t  g r o u p  w e r e  a n a l y z e d  t o  d e t e r m i n e  i f  t h e r e  was a 

s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  t w o  g r o u p s  o f  s i g n s .

None o f  t h e  means w e r e  f o u n d  t o  be  s i g n i f i c a n t l y  

d i f f e r e n t  f r o m  one  a n o t h e r  f o r  e i t h e r  t h e  a p h a s i c ,  

t ( l l )  = . S O I ,  p. = - 8 2 ,  o r  c o n t r o l  s u b j e c t s ,  

t  (1 1 )^  = .57 , ,  & = . 5 8 .

The  number o f  s i g n  p a r a m e t e r s  p e r f o r m e d  c o r r e c t l y  

on s i g n s  f r o m  s e t s  A t h r o u g h  D and E t h r o u g h  H by  

s u b j e c t s  on t h e  i n i t i a l  t e s t s  was e x a m in e d  by t h e  

W i l c o x o n  m a tc h e d  p a i r s  t e s t ,  b e c a u s e  t h e  d a t a  f r o m  t h e  

c o n t r o l  s u b j e c t s  was d e t e r m i n e d  t o  h a v e  a s i g n i f i c a n t  

n e g a t i v e  skew .  T he  d i f f e r e n c e  b e t w e e n  t h e  number o f  

p a r a m e t e r s  p e r f o r m e d  c o r r e c t l y  on t h e  t e s t  f o r  s i g n s  

f r o m  s e t s  A t h r o u g h  D c o m p are d  t o  s i g n s  f r o m  s e t s  E 

t h r o u g h  H was f o u n d  t o  be s i g n i f i c a n t  f o r  t h e  c o n t r o l  

s u b j e c t s  u n d e r  l e n i e n t  s c o r i n g ,  W i l c o x o n  T = 1 2 . 0 0 ,

E -  . 0 3 .  The  d i f f e r e n c e  f o r  t h e  c o n t r o l s  u n d e r  s t r i c t
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s c o r i n g , ,  a p p r o a c h e d  s i  g n i  f  i  c a n c e ,  W i l c o x o n  T =  1 7 . 5 ,

~ . 0 9 .  T h e s e  r e s u l t s  i n d i c a t e  t h a t  u n d e r  l e n i e n t

s c o r i n g  c o n t r o l  s u b j e c t s  p r o d u c e d  more  s i g n  p a r a m e t e r s  

c o r r e c t l y  on t h e  r e c a l 1 t e s t  t o r  s i g n s  i n  S e t s  A 

t h r o u g h  D c o m p are d  t o  t h e  number o t  p a r a m e t e r s  

p e r f o r m e d  c o r r e c t l y  f o r  s i g n s  i n  s e t s  E t h r o u g h  H.

T h i s  r e s u l t  was n o t  f o u n d  f o r  t h e  a p h a s i c  s u b j e c t s .  

A l s o ,  no s i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d  b e t w e e n  t h e  

r e c a l l  on p r o b e  2 o f  s i g n s  i n  e i t h e r . o f  t h e  tw o  g r o u p s  

A t h r o u g h  D and E t h r o u g h  H.

T h e r e f o r e ,  a l t h o u g h  b o t h  t h e  a p h a s i c  and c o n t r o l  

s u b j e c t s  b e l i e v e d  t h a t  s i g n s  i n  s e t s  E t h r o u g h  H w e r e  

m ore  d i f f i c u l t ,  t o  a c q u i r e  and r e c a l  1 t h a n  s i g n s  i n  s e t s  

A t h r o u g h  D, o n l y  t h e  c o n t r o l s  p e r f o r m a n c e  u n d e r  

l e n i e n t  s c o r i n g  on t h e  t e s t  i n d i c a t e d  a s i g n i f i c a n t  

d i f f e r e n c e  i n  r e c a l l  b e t w e e n  s i g n s  i n  t h e  tw o  s e t s .

"No R e s p o n s e "  S i g n s ;  T h e i r  F e a t u r e s

I n  t h e  f o l l o w i n g  d i s c u s s i o n  t h e  f e a t u r e s  common t o  

t h e  s i g n s  t h a t  d i d  n o t  e l i c i t  a r e s p o n s e  on r e c a l l  

t r i a l s  w i l l  be  p r e s e n t e d .

Shown i n  T a b l e  31 a r e  t h e  number o f  t r i a l s  

a s s o c i a t e d  w i t h  e a c h  s i g n  w h e r e  no r e s p o n s e  was  

p r o d u c e d  by i n d i v i d u a l  s u b j e c t s .  T h e  nu m b e rs  p r e s e n t e d  

a r e  f o r  t h e  t h r e e  r e c a l l  e v a l u a t i o n s .  The c o n t r o l



Table 31

Number o f  R e c a ll T r ia ls  and Speci-Pic S igns Where No Response Was Produced by Each S u b je c t

Test Probe 1 Probe 2

Aphasic Subjects Sign Num. T r i a l s Sign Num. T r i a l s 5ign Num. T r i a l s

JS AIRPLANE 4 COP 1 CAT 1
CAT 2 STORE 1
CHILD 2 WOMAN 1
EGG 4

AA APPLE 1
TOILET 1
WATER 1

□J

RB

MF TOILET 4 SHOES 1 EGG 1
FOOD 1
SHOES 1
TOILET 1

SS BLANKET 4 BOOK 1
BOOK 4 SHOES 1
EGG 3 WATER 1

WOMAN 1

EA FOOD 2 TOILET 1 CLOTHES 1
TOILET 4 WATER 1 STORE 1

WOMAN 1

continued
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(T ab le  31 c o n tin u e d )

T es t Probe 1 Probe 2

Aphasic S u b je c ts S ign Num. T r ia ls S ign  Num. T r ia ls Sign Num. T r ia ls

PB EGG
TOILET

4
4

EGG
FOOD
SHOES
TOILET

1
1
1
1

AIRPLANE
EGG
FOOD
SHOES
TOILET
WATER

1
1
1
1
1
1

T o ta l 41 15 16

C ontro l S u b je c ts

BB

JB EGG 1 AIRPLANE
EGG

1
1

BL EGG
WATER

1
1

JT CLOTHES 1

FM CLOTHES
WOMAN

1
1

EW

T o ta l 1 7
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s u b j e c t s  d i d  n o t  r e s p o n d  on one  t e s t  t r i a l  and s e v e n  

p r o b e  2 t r i a l s .  T h e  r e m a i n i n g  d e s c r i p t i o n s  o-f t h e  

• f e a t u r e s  o f  "no r e s p o n s e "  s i g n s  w i l l  be  d i s c u s s e d  

s e p a r a t e l y  f o r  e a c h  s u b j e c t  g r o u p .

A p h a s i c s . On t h e  t e s t s  t h e  s i g n  t h a t  was  

r e s p o n s i b l e  f o r  t h e  h i g h e s t  number o f  "no r e s p o n s e "  

t r i a l s  was T O IL E T  ( 1 2  t r i a l s ) ,  f o l l o w e d  by EGS 

(11 t r i a l s ) .  As shown i n  T a b l e  31 s e v e n  o u t  o f  t h e  

e i g h t  ( 8 7 .5 7 . )  "no r e s p o n s e "  s i g n s  w e r e  - b o d y  c o n t a c t  

s i g n s ,  i n d i c a t i n g  t h a t  f o r  t h e  a p h a s i c s  body  c o n t a c t  

may h a v e  i n f l u e n c e d  w h e t h e r  enough i n f o r m a t i o n  was 

r e c a l l e d  a b o u t  a s i g n  t o  a l l o w  t h e  s u b j e c t  t o  p r o d u c e  a 

r e s p o n s e  when r e q u e s t e d  t o  do s o .  On t h e  p r o b e s  t h e  

"no r e s p o n s e "  s i g n s  w e r e  p r i m a r i l y  lo w  and medium  

t r a n s l u c e n c y  s i g n s  (607, -  6 7 7 . ) .  T h e s e  r e s u l t s  i n d i c a t e  

t h a t  body  c o n t a c t  may h a v e  be en  i m p o r t a n t  i n  e l i c i t i n g  

a r e s p o n s e  on t h e  t e s t ,  and t r a n s l u c e n c y  may h a v e  been  

i m p o r t a n t  f o r  t h e  p r o b e s ,  t h o u g h  n e i t h e r  o f  t h e  tw o  

l e v e l s  o f  p r o d u c t i o n  c o m p l e x i t y  w e r e  f o u n d  t o  be  

d i f f e r e n t i a l 1 y r e p r e s e n t e d  among t h e  "no r e s p o n s e "  

s i  g n s .

C o n t r o l  s . T h e  c o n t r o l s '  "no r e s p o n s e "  s i g n s  w e r e  

a s u b s e t  o f  t h o s e  f r o m  t h e  a p h a s i c s ,  EGG on t h e  t e s t ,  

and AIRPLANE, EGG, WATER, CLOTHES, and WOMAN on
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p r o b e  2 .  T h r e e  o u t  o-f t h e s e  f i v e  s i g n s  w e r e  lo w  

t r a n s l u c e n c y  s i g n s ,  and one e a c h  was medium and h i g h  

t r a n s l u c e n c y .  N e i t h e r  o f  t h e  tw o  l e v e l s  o f  body  

c o n t a c t  o r  p r o d u c t i o n  c o m p l e x i t y  a p p e a r e d  t o  be  

i m p o r t a n t  v a r i a b l e s  i n  e l i c i t i n g  a r e c a l l  r e s p o n s e  f r o m  

t h e  c o n t r o l  s u b j e c t s .
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CHAPTER V 

Bi s c u s s i  on

Summary o f  R e s u l t s  

A c q u i s i t i o n  and r e c a l l  o-f s i g n s  was e x p e c t e d  t o  be  

n e g a t i v e l y  i n f l u e n c e d  by s t r o k e  and t h e  r e s u l t s  

g e n e r a l l y  s u p p o r t e d  t h a t  h y p o t h e s i s .  A p h a s i c s  r e q u i r e d  

s i g n i f i c a n t 1 y more  h a n d s h a p i n g  and p h y s i c a l  g u i d a n c e  

t r a i n i n g  t r i a l s  t h a n  c o n t r o l s  d u r i n g  s i g n  a c q u i s i t i o n ,  

and a p h a s i c s  a c q u i r e d  s i g n i f i c a n t l y  f e w e r  s i g n s  t h a n  

c o n t r o l  s u b j e c t s .  R e c a l l  o f  s i g n s  was a l s o  

s i g n i f i c a n t l y  i m p a i r e d  i n  a p h a s i c s  com pared  t o  c o n t r o l s  

on t h e  i m m e d i a t e  p o s t t r a i n i n g  t e s t s  ( i n i t i a l  t e s t s )  and  

t h e  s a m e - d a y  p r o b e s  ( p r o b e  1 ) .  The  p e r f o r m a n c e  o f  t h e  

a p h a s i c s  on t h e  o n e - w e e k  p o s t t r a i n i n g  p r o b e  ( p r o b e  2 )  

was n o t  s i g n i f i c a n t l y  i m p a i r e d  c om pare d  t o  t h e  

c o n t r o l s .  T h i s  r e s u l t  i n d i c a t e s  t h a t  a l t h o u g h  a p h a s i c s  

d i d  more  p o o r l y  t h a n  c o n t r o l s  on a c q u i s i t i o n  and  

s a m e - d a y  r e c a l l  o f  s i g n s ,  when t h e  memory demands w e r e  

i n c r e a s e d  by d e l a y i n g  r e c a l l  f o r  o n e  w ee k ,  t h e  

p e r f o r m a n c e  o f  t h e  c o n t r o l s  was j u s t  a s  i m p a i r e d  as  

t h a t  o f  t h e  a p h a s i c s .
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F o r  t h e  t h r e e  v a r i a b l e s ,  p r o d u c t i o n  c o m p l e x i t y ,  

b ody  c o n t a c t ,  and t r a n s l u c e n c y  t h e  - f o l l o w i n g  r e s u l t s  

w e r e  o b t a i n e d :

1- P r o d u c t i o n  c o m p l e x i t y  was -found t o  

s i  g n i - f  i  c a n t  1 y i n f l u e n c e  s i g n  a c q u i s i t i o n  f o r  t h e  

a p h a s i c s  b u t  n o t  f o r  t h e  c o n t r o l s .  H o w e v e r ,  r e c a l 1 o f  

s i g n s  was n o t  s i g n i f i c a n t l y  i n f l u e n c e d  by  p r o d u c t i o n  

c o m p l e x i t y .  T h e r e f o r e ,  t h e  p r o d u c t i o n  c o m p l e x i t y  v a l u e  

o f  a s i g n  d e t e r m i n e d  i t s  e a s e  D f  a c q u i s i t i o n  by  t h e  

a p h a s i c  s u b j e c t s .

2 .  Body c o n t a c t  d i d  n o t  i n f l u e n c e  s i g n  

a c q u i s i t i o n  by e i t h e r  a p h a s i c s  o r  c o n t r o l s ,  th o u g h  

r e c a l 1 o f  s i g n s  was i n f l u e n c e d  by  b o d y  c o n t a c t .  B o th  

t h e  a p h a s i c  and c o n t r o l  s u b j e c t s  r e c a l l e d  s i g n i f i c a n t l y  

more b o d y - c o n t a c t  s i g n s  t h a n  n o n - b o d y - c o n t a c t  s i g n s  on 

t h e  i n i t i a l  t e s t s .  On b o t h  p r o b e s  1 and 2 t h e  b e n e f i t  

o f  b o d y  c o n t a c t  on s i g n  r e c a l l  was o n l y  o b s e r v e d  f o r  

t h e  c o n t r o l  s u b j e c t s .  T h u s ,  a l t h o u g h  b o t h  t h e  a p h a s i c s  

and c o n t r o l s  used  b o d y  c o n t a c t  t o  a i d e  i n i t i a l  s i g n  

r e c a l 1 ,  t h e  n o r m a l  c o n t r o l s  w e r e  more l i k e l y  t h a n  t h e  

a p h a s i c s  t o  u s e  b o d y  c o n t a c t  t o  a i d e  d e l a y e d  s i g n  

r e c a l 1 .



3 .  T r a n s l u c e n c y  was n o t  -found t o  i n f l u e n c e  s i g n  

a c q u i s i t i o n  o r  i n i t i a l  s i g n  r e c a l l  i n  e i t h e r  t h e  

a p h a s i c s  o r  c o n t r o l s .  S i g n  t r a n s l u c e n c y  d i d  h o w e ve r  

i n f l u e n c e  r e c a l l  by  t h e  a p h a s i c  s u b j e c t s  on p r o b e s  1 

and 2 .  S p e c i f i c a l 1 y , on p r o b e  1 s i g n i f i c a n t l y  more  

medium and h i g h  t r a n s l u c e n c y  s i g n s  w e r e  r e c a l l e d  

c om pared  t o  lo w  t r a n s l u c e n c y  s i g n s ,  and on p r o b e  2 ,  

s i g n i f i c a n t 1y more  h i g h  t r a n s l u c e n c y  s i g n s  w e r e  

r e c a l l e d  c o m p ared  t o  medium and lo w  t r a n s l u c e n c y  s i g n s .  

T h e r e f o r e ,  a p h a s i c s  w e r e  more  l i k e l y  t h a n  c o n t r o l  

s u b j e c t s  t o  u s e  a s i g n ’ s t r a n s l u c e n c y  f e a t u r e  t o  

f a c i l i t a t e  d e l a y e d  s j . gn r e c a l l .

C o m p a r is o n s  o f  a p h a s i c s  t o  c o n t r o l  s u b j e c t s  on t h e  

t h r e e  v a r i a b l e s  i n d i c a t e d  t h a t  t h e  a p h a s i c s ’ r e c a l l  

p e r f o r m a n c e  was s i g n i f i c a n t l y  i m p a i r e d  c o m pared  t o  t h e  

c o n t r o l s ’ on t h e  i n i t i a l  t e s t s  and p r o b e  1.  On p r o b e  2 

no o v e r a l l  s i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d  b e tw e e n  

t h e  tw o  g r o u p s .  A n a l y s i s  a t  t h e  i n d i v i d u a l  l e v e l s  o f  

t h e  t h r e e  i n d e p e n d e n t  v a r i a b l e s  r e v e a l e d ,  h o w e v e r ,  t h a t  

a p h a s i c s  w e r e  s i g n i f i c a n t l y  i m p a i r e d  c o m p ared  t o  t h e  

c o n t r o l s  on p r o b e  2 b o d y - c o n t a c t  s i g n s  and lo w  

t r a n s l u c e n c y  s i g n s .  A summary o f  t h e  m a j o r  r e s u l t s  i s  

p r e s e n t e d  i n  T a b l e  3 2 .



Tab le  32

Summary o f  M ajor F in d in g s  O b ta in ed  From t h e  P r e s e n t  S tu dy

R e q u is i t io n R e c a ll

I n i t i a l i T e s t s Probe 1 P robe 2

Rph Cont Rph Cont Rph Cont Rph Cont

P roduc Comp HPC > LPC — — — — — —

Body C o n ta c t — +BC > -BC +BC > -BC — +BC > -BC +BC > -BC

T r a n slu ce n c y — — — Med > Lou — H igh > Med —
High Low

N o te , Rph = R p h a s ic s;  Cont = C o n tr o ls ;  —  = No e f f e c t  Found.

2
8

3



T h e  a c q u i s i t i o n  o r d e r  - for t h e  - four  i n d i v i d u a l  s i g n  

p a r a m e t e r s ,  h a n d s h a p i n g ,  hand o r i e n t a t i o n ,  l o c a t i o n ,  

m ovem ent ,  d i f f e r e d  b e tw e e n  t h e  tw o  s u b j e c t  g r o u p s .  The  

modal o r d e r  among t h e  a p h a s i c  s u b j e c t s  was hand  

o r i e n t a t i o n  > l o c a t i o n  > h a n d s h a p e  > movement,  and  

among t h e  c o n t r o l s  t h e  o r d e r  was h a n d s h a p e  = hand  

o r i e n t a t i o n  > l o c a t i o n  > movem ent .  T h e r e f o r e ,  t h e  

movement p a r a m e t e r  was t h e  most d i f f i c u l t  t o  a c q u i r e  by  

b o t h  s u b j e c t  g r o u p s .  An i n v e s t i g a t i o n  o f  i n d i v i d u a l  

a p h a s i c  s u b j e c t s ' '  r e s u l t s  i n d i c a t e d  t h a t  t h e  o r d e r  o f  

a c q u i s i t i o n  was u n i q u e  f o r  s i x  o f  t h e  e i g h t  s u b j e c t s .  

H o w e v e r ,  t h e  movement p a r a m e t e r  was a c q u i r e d  l a s t  by  

s e v e n  o f  t h e  e i g h t  s u b j e c t s .

The r e c a l 1 o r d e r  f o r  t h e  f o u r  s i g n  p a r a m e t e r s  

among t h e  a p h a s i c  s u b j e c t s  on t h e  i n i t i a l  t e s t s  and  

p r o b e  :L was l o c a t i o n  > hand o r i e n t a t i o n  > movement > 

h a n d s h a p e ,  and t h e  o r d e r  on p r o b e  2 was hand  

o r i e n t a t i o n  > l o c a t i o n  > movement > h a n d s h a p e .  The  

o r d e r  o f  s i g n  p a r a m e t e r  r e c a l l  by t h e  c o n t r o l  s u b j e c t s  

was i n f l u e n c e d  by t h e  r e m o v a l  o f  t o u c h  e r r o r s  f r o m  t h e  

s c o r i n g  ( l e n i e n t  s c o r i n g ) .  U n d e r  s t r i c t  s c o r i n g  t h e  

f o l l o w i n g  o r d e r  was o b t a i n e d  on a l l  t h r e e  r e c a l l  

e v a l u a t i o n s :  l o c a t i o n  > hand o r i e n t a t i o n  >

h a n d s h a p e  > m ovem ent .  U n d er  l e n i e n t  s c o r i n g  t h e  o r d e r
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o f  p a r a m e t e r  r e c a l l  was l o c a t i o n  > hand o r i e n t a t i o n  > 

movement > h a n d s h a p e .  T h e r e f o r e ,  - for b o t h  s u b j e c t  

g r o u p s  t h e  most d i f f i c u l t  p a r a m e t e r s  t o  r e c a l l  w e r e  

movement and h a n d s h a p e .

I n  t e r m s  o f  t h e  t h r e e  movement e r r o r  t y p e s  

( i n t r u s i o n ,  u n r e l a t e d ,  and d u p l i c a t i o n )  b o t h  a p h a s i c s  

and c o n t r o l s  p r o d u c e d  t h e s e  e r r o r  t y p e s  d u r i n g  r e c a l l .  

Of the) t h r e e  t y p e s  o f  e r r o r s  e x a m in e d  d u p l i c a t i o n  

e r r o r s  w e r e  t h e  most  o f t e n  p r o d u c e d  by  a p h a s i c s  on t h e  

t e s t s  and p r o b e  1.  The  h i e r a r c h i c a l  o r d e r  o f  movement  

e r r o r  t y p e s  p r o d u c e d  by t h e  a p h a s i c  s u b j e c t s  was 

d u p l i c a t i o n  > i n t r u s i o n  > u n r e l a t e d ,  on t h e  t e s t s  and  

p r o b e  1,  and on p r o b e  2 t h e  o r d e r  was u n r e l a t e d  > 

d u p l i c a t i o n  > i n t r u s i o n .  The  o r d e r  f o r  t h e  c o n t r o l s  

was d u p l i c a t i o n  > i n t r u s i o n  > u n r e l a t e d  on t h e  t e s t s ,  

and i n t r u s i o n  > d u p l i c a t i o n  = u n r e l a t e d  on p r o b e s  1 

and 2 .  T h e r e f o r e ,  d u r i n g  s a m e - d a y  s i g n  r e c a l l  ( i n i t i a l  

t e s t s  and p r o b e  1) a p h a s i c s  and c o n t r o l s  w e r e  l i k e l y  t o  

r e p e a t  s i g n  p r o d u c t i o n s  be yon d  t h e  r e q u i r e d  number o f  

movement c y c l e s ,  h o w e v e r ,  d u r i n g  d e l a y e d  r e c a l 1 

( p r o b e  2 )  u n r e l a t e d  e r r o r s  w e r e  t h e  u s u a l  c a u s e  o f  t h e  

a p h a s i c s  i m p a i r e d  p e r f o r m a n c e  w h i l e  i n t r u s i o n  e r r o r s
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w e r e  t h e  c a u s e  o-f t h e  c o n t r o l  s u b j e c t s ’ i m p a i r e d  

per-f  o r m a n c e .

The a p h a s i c  s u b j e c t s - -  p e r f o r m a n c e  on t h e  g e s t u r e  

s u b t e s t  t h a t  e v a l u a t e d  t r a n s i t i v e  movements  ( p r e t e n d  

o b j e c t  u s e )  was f o u n d  t o  be  s t r o n g l y  r e l a t e d  t o  s i g n  

r e c a l l  on t h e  i n i t i a l  t e s t s  and m o d e r a t e l y  r e l a t e d  t o  

s i g n  r e c a l l  on p r o b e  1.  A l th o u g h ; ,  no s t r o n g  

r e l a t i o n s h i p  was f o u n d  b e t w e e n  r e c a l l  on t h e  t e s t  o r  

p r o b e  1 and e x p r e s s i v e  s p e e c h ,  p r o b e '2 r e c a l l  was f o u n d  

t o  be m o d e r a t e l y  r e l a t e d  t o  t h e  a p h a s i c  s u b j e c t s ’ 

e x p r e s s i v e  l a n g u a g e  p e r f o r m a n c e -

R e c e p t i v e  s i g n i n g  e r r o r s ;  w e r e  p r o d u c e d  by f o u r  

a p h a s i c s  (SS, RB, D J ,, JS) and no c o n t r o l s -  The  

c o m p e l l i n g  f e a t u r e s  o f  t h e  si;-: s i g n s  on w h ic h  r e c e p t i v e  

e r r o r s  w e r e  made w e r e  t h a t  a l l  w e r e  n o n - b o d y - c o n t a c t  

s i g n s  and f o u r  o f  t h e  s i x  w e r e  h i g h  p r o d u c t i o n  

c o m p l e x i t y  s i g n s .  Two o f  t h e  r e c e p t i v e  e r r o r s  w e re  

p a r t i c u l a r l y  i n t e r e s t i n g  b e c a u s e  t h e  r e l a t i o n s h i p s ;  

b e tw e e n  t h e  s i g n  p r e s e n t e d  and t h e  p i c t o r i a l  r e f e r e n t  

c h o se n  w e r e  more l i n g u i s t i c  t h a n  a r b i t r a r y .

E x a m i n a t i o n  o f  t h e  e r r o r s  r e v e a l e d  t h a t  t h e  i n c o r r e c t  

c h o i c e  o f  t h e  p i c t u r e  o f  a book a s  t h e  r e f e r e n t  f o r  t h e  

s i g n  PENCIL. , was s e m a n t i c a l l y  r e l a t e d ,  and t h e  c h o i c e



o f  comb a s  t h e  r e f e r e n t  - for T O IL E T  was a s s o c i  a t i  v e l  y 

r e l  a t e c l .

No s i g n i f i c a n t  d i f f e r e n c e  was f o u n d  b e t w e e n  t h e  

a c q u i s i t i o n  and r e c a l l  o f  s i g n s  f r o m  t h e  tw o  g r o u p s  o f  

s e t s  <A t h r o u g h  D and E t h r o u g h  H) f o r  t h e  a p h a s i c  o r  

c o n t r o l  s u b j e c t s  on t h e  i n i t i a l  t e s t s  and p r o b e  1.  

However, ,  u n d e r  l e n i e n t  s c o r i n g  on p r o b e  2 t h e  c o n t r o l  

s u b j e c t s  w e r e  f o u n d  t o  r e c a l l  s i g n i f i c a n t l y  more  s i g n s  

f r o m  s e t s  A t h r o u g h  D c om pare d  t o  s i g n s  f r o m  s e t s  E 

t h r o u g h  H. T h i s  r e s u l t  s u g g e s t s  t h a t  a l t h o u g h  a l l  

s i g n s  w e r e  r e c a l l e d  w i t h  e q u a l  d i f f i c u l t y  by  t h e  

a p h a s i c s  and c o n t r o l s  on t h e  f i r s t  d a y  o f  t r a i n i n g ,  

s i g n s  i n  s e t s  A t h r o u g h  D w e r e  e a s i e r  f o r  t h e  c o n t r o l  

s u b j e c t s  t o  r e c a l l  co m p are d  t o  t h o s e  i n  s e t s  E t h r o u g h  

H a t  t h e  o n e - w e e k  p o s t t r a i n i n g  e v a l u a t i o n .

The  number o f  t r i a l s  w h e re  no r e s p o n s e  was 

p r o d u c e d  d u r i n g  r e c a l l  was h i g h e r  f o r  a p h a s i c s  t h a n  

c o n t r o l s , ,  T he  p r i m a r y  f e a t u r e  o f  t h e  s i g n s  on w h ic h  

a p h a s i c  s u b j e c t s  r e f u s e d  t o  r e s p o n d  on t h e  t e s t  was  

l a c k  o f  body  c o n t a c t ,  s i n c e  most o f  t h e s e  s i g n s  w e re  

n o n - b o d y - c o n t a c t  s i g n s .  On t h e  p r o b e s  "no r e s p o n s e "  

s ig i~ s  w e r e  p r i m a r i l y  o f  lo w  and medium t r a n s l u c e n c y .



Among t h e  c o n t r o l  s u b j e c t s  no p a r t i c u l a r  - f e a t u r e  was 

s a l i e n t  among t h e  "no r e s p o n s e "  s i g n s .

S io n  A c q u i s i t i o n  and R e c a l l  i n  A p h a s i a  

The  r e s u l t s  o f  t h i s  s tudy , ,  l i k e  t h e  m a j o r i t y  o f  

o t h e r s  on g e s t u r e  i n  a p h a s ia , ,  i n d i c a t e  t h a t  a p h a s i c s  

a r e  i m p a i r e d  c o m p a re d  t o  n o rm a l  c o n t r o l s  i n  t h e  

a c q u i s i t i o n  and r e c a l l  o f  s y m b o l i c  g e s t u r e s .  T h i s  

f i n d i n g  a l s o  s u p p o r t s  t h e  r e s u l t s  f r o m  s t u d i e s  on new 

m o to r  l e a r n i n g  w h i c h  h a v e  fo u n d  t h a t  ' l e f t  h e m i s p h e r e  

l e s i o n s  i m p a i r  t h e  a c q u i s i t i o n  and r e t e n t i o n  o f  m o to r  

s k i l l s  (H e i lm a n , ,  S c h w a r t s ,  ?< G e s c h w in d ,  1 9 7 5 ) .

T h e r e  a r e  f o u r  t h e o r i e s  t h a t  h a v e  been a d v a n c e d  t  

e x p l a i n  t h e  o b s e r v e d  a p h a s i c  g e s t u r a l  d e f i c i t s  

a s y m b o l i a ,  m o d a l i t y , ,  a p r a x i a ,  and c o g n i t i v e .  The  

r e s u l t s  o f  t h e  p r e s e n t  i n v e s t i g a t i o n  w i l l  be  d i s c u s s e d  

as  t h e y  r e l a t e  t o  t h e  a s y m b o l ia . ,  m o d a l i t y ,  and a p r a x i a  

t h e o r i  e s .

A s y m b o l i a  T h e o r y

F i  n k e l  n b u r g  ’ s a s y m b o l i a  t h e o r y  ( D u f f y  & L i l e s ,  

1 9 7 9 )  p r o p o s e s  t h a t  t h e  human b r a i n  p o s s e s s e s  one  

c e n t r a l  c o m m u n i c a t i o n  and symbol s y s t e m  w h ic h  when 

damaged r e s u l t s  i n  i m p a i r e d  p e r f o r m a n c e  on a l l  t a s k s  

t h a t  r e q u i r e  m a n i p u l a t i o n  o f  s y m b o l s .  T h e r e f o r e ,  t h e
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a p h a s i c s 11 i m p a i r e d  r a t e  o f  a c q u i s i t i o n  and r e c a l  1 o-f 

ASL s i g n s  c o u l d  be  t h e  r e s u l t  o-f damage t o  t h e  c e n t r a l  

c o m m u n i c a t i o n  symbol  s y s t e m -  H o w e v e r ,  t h e  f i n d i n g  t h a t  

s i g n  t r a n s l u c e n c y  ( d e g r e e  o f  p e r c e i v e d  r e l a t e d n e s s  

b e t w e e n  a s i g n  and i t s  m e a n in g )  was s t r o n g l y  r e l a t e d  t o  

t h e  a p h a s i c  s u b j e c t s ’" p e r f o r m a n c e s  on p r o b e  1 and  

p r o b e  2 d o e s  n o t  l e n d  s u p p o r t  t o  t h e  a s y m b o l i a  t h e o r y ,  

p a r t i  c u l  a r l  y , s i n c e  t h e  a s y m b o l i a  model s u g g e s t s  t h a t ,  

s y m b o l i c  movem ents  s h o u l d  be  l e s s  wel ' l  i n t e r p r e t e d  t h a n  

a b s t r a c t  movements, ,

One s u g g e s t i o n  f o r  why t r a n s l u c e n c y  d i d  n o t  

i n f l u e n c e  s i g n  a c q u i s i t i o n  and i m m e d i a t e  r e c a l 1 i n  t h e  

p r e s e n t  s t u d y  i s  t h e  s i g n  t r a i n i n g  and t e s t  p r o c e d u r e .  

S u b j e c t s  d i d  n o t  o b s e r v e  t h e  s i g n s  b e i n g  p r o d u c e d  u n t i l  

t h e  r e c e p t i v e  t e s t  was a d m i n i s t e r e d ,  f o l l o w i n g  t h e  

e l i c i t e d  r e c a l l  t e s t .  On t h e  r e c e p t i v e  t e s t  s u b j e c t s  

o b s e r v e d  t h e  s i g n  b e i n g  p r o d u c e d  and w e r e  r e q u i r e d  t o  

s e l e c t  t h e  a s s o c i a t e d  p i c t o r i a l  r e f e r e n t ,  f r o m  among t h e  

t h r e e  p i c t u r e s .  I t  i s  p o s s i b l e  t h a t  when s u b j e c t ' s  

w e r e  g i v e n  t h e  o p p o r t u n i t y  t o  o b s e r v e  t h e  s i g n s  b e i n g  

p r o d u c e d  i n  t h e  p r e s e n c e  o f  t h e i r  r e f e r e n t s ,  a s y m b o l i c  

l i n k  was f o r m e d .
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I n  t h e  s t u d i e s  w h e re  t r a n s l u c e n c y  o r  i c o n i c i t y  was 

•found t o  i n f l u e n c e  s i g n  o r  g e s t u r e  a c q u i s i t i o n  ( L u f t i g  

& L l o y d ,  1 9 8 1 ;  K o n s t a n t a r e a s ,  Oxman, W e b s t e r ,  1 9 7 8 )  

t h e  t r a i n i n g  p r o c e d u r e  d i f f e r e d  f r o m  t h e  one us ed  i n  

t h i s  s t u d y .  I n  t h o s e  s t u d i e s ,  d u r i n g  t r a i n i n g  t h e  

s i g n s  w e r e  p r o d u c e d  by  t h e  e x a m i n e r  i n  t h e  p r e s e n c e  o f  

t h e  p i c t o r i a l  r e f e r e n t ,  w h ic h  s u g g e s t s  t h a t  o n l y  by  

o b s e r v i n g  t h e  p r o d u c t i o n  o f  a s i g n ,  a l o n g  w i t h  i t s  

r e f e r e n t ,  can  one  d e v e l o p  t h e  c o n c e p t u a l  l i n k  t h a t  i s  

n e c e s s a r y  t o  u n d e r s t a n d  how a s i g n  i s  r e l a t e d  t o  i t s  

r e f e r e n t ,  t h e  c r u c i a l  f a c t o r  i n  s i g n  t r a n s l u c e n c y .

S i n c e  i n  t h e  p r e s e n t  s t u d y  t h e  o p p o r t u n i t y  t o  o b s e r v e  

p r o d u c t i o n  o f  t h e  s i g n s  d i d  n o t  o c c u r  u n t i l  a f t e r  

t r a i n i n g  had been  c o m p l e t e d ,  t h e  c o n c e p t u a l  l i n k  

d e v e l  opted by  t h e  a p h a s i c s  was n o t  a p p a r e n t  u n t i l  t h e  

end o f  t h e  t r a i n i n g  s e s s i o n  ( p r o b e  1) and a g a i n  a t  t h e  

o n e  week p o s t t r a i n i n g  p r o b e  ( p r o b e  2 ) .  The p r e s e n c e  o f  

a m i r r o r  d u r i n g  t r a i n i n g  may h a v e  h e l p e d  t h e  s u b j e c t s  

by a l l o w i n g  them t o  d e v e l o p  a v i s u a l  r e p r e s e n t a t i o n  o f  

t h e  s i g n  t h a t  c o u l d  t h e n  be  used  t o  d e v e l o p  t h e  

s i g n - r e f e r e n t  a s s o c i a t i o n .  U n d e r  t h e s e  c o n d i t i o n s  t h e  

t h e  t r a n s l u c e n c y  v a r i a b l e ' s  e f f e c t s  m i g h t  h a v e  been  

s t r o n g e r .
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M o d a l i t y  T h e o r y

The m o d a l i t y  t h e o r y  p r o p o s e s  t h a t  t h e  g e s t u r a l  

d e f i c i t  o b s e r v e d  i n  a p h a s i a  i s  due  t o  t o  a b re a k d o w n  i n  

s p e c i f i c  p e r c e p t u a l  m o d a l i t i e s .  S t u d i e s  c o n d u c t e d  by  

V a r n e y  ( 1 9 7 8 ,  1 9 8 2 )  h a v e  f o u n d  a s p e c i f i c  r e l a t i o n s h i p

b e tw e e n  d e f i c i t s  i n  p a n to m im e  r e c o g n i t i o n  and  

i m p a i r m e n t s  i n  r e a d i n g  c o m p r e h e n s i o n .  Based on 

V a r n e y ' s  w o r k ,  i n  o r d e r  f o r  t h e  m o d a l i t y  t h e o r y  t o  h a v e  

been  s u p p o r t e d  i n  t h e  p r e s e n t  s t u d y  i 'm p a i r e d  g e s t u r e  

p e r f o r m a n c e  w o u ld  h a v e  t o  be  shown t o  h a v e  a c o m p a r a b l e  

e f f e c t  on i t s  l i n g u i s t i c  c o u n t e r p a r t  ( e x p r e s s i v e  

s p e e c h )  ( V a r n e y ,  197E!) . I n v e s t i g a t i o n  o f  t h e  

r e l a t i o n s h i p  b e t w e e n  t h e  o b s e r v e d  e x p r e s s i v e  g e s t u r a l  

d e f i c i t  ( a c q u i s i t i o n  and s a m e - d a y  r e c a l 1)  and  

e x p r e s s i v e  s p e e c h ,  as  m e as u re d  by  t h r e e  BDAE e x p r e s s i v e  

l a n g u a g e  s u b t e s t s  ( v i s u a l  c o n f r o n t a t i o n  n a m in g ,  word  

r e a d i n g ,  and r e p e t i t i o n  o f  w o r d s ) ,  r e v e a l e d  lo w  t o  

m o d e r a t e  n e g a t i v e  c o r r e l a t i o n s  b e t w e e n  t h e  s a m e - d a y  

r e c a l l  p e r f o r m a n c e s  ( t e s t  and p r o b e  1)  and a l l  t h r e e  

e x p r e s s i v e  l a n g u a g e  s u b t e s t s  . T h e s e  r e s u l t s  i n d i c a t e  

t h a t  s u b j e c t s  w i t h  p o o r  BDAE e x p r e s s i v e  s c o r e s  had  

b e t t e r  g e s t u r a l  p e r f o r m a n c e s  t h a n  t h o s e  w i t h  good o r a l  

e x p r e s s i o n .



The  m o d e r a t e  t o  h i g h  p o s i t i v e  c o r r e l a t i o n s  

o b t a i n e d  b e t w e e n  t h e  e x p r e s s i v e  s p e e c h  s u b t e s t s  and t h e  

probe; 2  r e c a l l  p e r f o r m a n c e  r e v e a l  t h a t  when l o n g - t e r m  

memory demands a r e  ad d ed  t o  ASL s i g n  r e c a l l ,  a p h a s i c s  

p e r f o r m  a l m o s t  as  p o o r l y  on t h e  s i g n s  a s  t h e y  do on 

e x p r e s s i v e  l a n g u a g e  t e s t s .  T h e r e f o r e ,  d e f i c i t s  i n  

e x p r e s s i v e ;  l a n g u a g e  may be a good p r e d i c t o r  o f  how w e l l  

s i g n s  w i l l  be  p e r f o r m e d  o v e r  t i m e .  T h e  p r o b e  2 r e s u l t s  

p r o v i d e  m o d e r a t e  s u p p o r t  f o r  t h e  m o d a l i t y  t h e o r y .

I n  t h e  p r e s e n t  s t u d y ,  t h e  lo w  c o r r e l a t i o n s  

o b t a i n e d  b e t w e e n  e x p r e s s i v e  l a n g u a g e  and same d ay  

r e c a l l  s i g n  p e r f o r m a n c e  s u p p o r t  K a d i s h ’ s ( 1 9 7 S )  f i n d i n g  

o f  a n o n s i g n i f i c a n t  r e l a t i o n s h i p  b e t w e e n  s p e e c h  

p r o d u c t i o n  and e x p r e s s i v e  g e s t u r e .  The  p r e v i o u s  

s t u d i e s  t h a t  h a v e  o b t a i n e d  r e s u l t s  i n  s u p p o r t  o f  t h e  

m o d a l i t y  t h e o r y  h a v e  p r i m a r i l y  r e p o r t e d  h i g h  

c o r r e l a t i o n s  b e t w e e n  r e a d i n g  c o m p r e h e n s i o n  and g e s t u r e  

c o m p r e h e n s i o n .  H o w e v e r ,  s t u d i e s  s h o w in g  a s t r o n g  

r e l a t i o n s h i p  b e t w e e n  e x p r e s s i v e  g e s t u r e  and s p e e c h  a r e  

l e s s  common. S i n c e  t h e  r e s u l t s  o f  t h i s  s t u d y  a l s o  d i d  

n o t  p r o v i d e  s t r o n g  s u p p o r t  f o r  t h e  m o d a l i t y  m o d e l ,  i t  

may be t h a t  t h e  m o d a l i t y  model h o l d s  more  s t r o n g l y  f o r  

r e c e p t i v e  t h a n  e x p r e s s i v e  g e s t u r e .



A c c o r d i n g  t o  L ie p m a n n  < 1 9 0 0 / 1 9 7 7 ;  K i m u r a ,  1 9 8 0 )  

a p r a x i a  i s  n o t  c a u s e d  by  l a n g u a g e  o r  s y m b o l i c  d e f i c i t s .  

R a t h e r ,  he a r g u e s  t h a t  p r a x i s  i s  an i n d e p e n d e n t  

f u n c t i o n a l  s y s t e m .  As d e l i n e a t e d  by  H e i lm a n  ( 1 9 7 9 )  

t h i s  f u n c t i o n a l  s y s t e m  e x t e n d s  f r o m  t h e  p a r i e t a l  c o r t e x  

t o  t h e  f r o n t a l  l o b e .  D y s f u n c t i o n  o f  t h e  p r a x i s  

f u n c t i o n a l  s y s t e m  c o u l d  c a u s e  s lo w  a c q u i s i t i o n  o f  

s i g n s .  A c c o r d i n g  t o  H e i l m a n ' s  ( 1 9 7 9 7  m o d e l ,  i n  o r d e r  

f o r  a s u b j e c t  t o  h a v e  p r o d u c e d  a c o r r e c t  s i g n  d u r i n g  

t r a i n i n g ,  t h e  f o l l o w i n g  c h a i n  o f  e v e n t s  w o u ld  h a v e  t o  

o c c u r .  Movement i s  i n i t i a t e d  by  v e r b a l  commands 

p r o j e c t e d  t o  W e r n i c k e ' s  a r e a .  The  i d e a  o f  t h e  movement  

i s  t h e n  p r o j e c t e d  t o  t h e  p a r i e t a l  l o b e  w h e re  t h e  

v i s u o k i n e s t h e t i c  m o t o r  en g ra m s  a r e  l o c a t e d .  T h e s e  

engram s  t h e n  o r g a n i s e  a s e q u e n c e  o f  movements  

a s s o c i a t e d  w i t h  t h e  s i g n ' s  p r o d u c t i o n  and each  o f  t h e s e  

movements  i s  t h e n  s e q u e n t i a l l y  p rogram m ed i n  t h e  m o t o r  

p e r f o r m a n c e  s y s t e m  ( R o t h i  H e i l m a n ,  1 9 8 4 )  l o c a t e d  i n  

t h e  m o to r  a s s o c i a t i o n  c o r t e x .  The m o t o r  a s s o c i a t i o n  

c o r t e x  i n  t u r n  c o n t r o l s  t h e  p r o d u c t i o n  o f  t h e  c o m p l e t e  

s i g n  v i a  t h e  p r i m a r y  m o to r  s y s t e m  l o c a t e d  i n  t h e  m o to r  

c o r t e x .  An i m p a i r m e n t  i n  p r e c i s e  movements  w o u ld  be



o b s e r v e d  - f o l l o w i n g  d e s t r u c t i o n  o f  t h e  p r i m a r y  m o to r  

s y s t e m ,  and d i s c o n n e c t i o n  f r o m  t h e  v i s u o k i n e s t h e t i c  

m o to r  en g ra m s  w o u ld  i m p a i r  c o m p lex  m o to r  a c t i v i t y .

I n  t h e  p r e s e n t  s t u d y  f i v e  o f  t h e  e i g h t  a p h a s i c  

s u b j e c t s  (J S ,  AA, RB, MF, SB) s u f f e r e d  c e r e b r a l  damage  

t h a t  e x t e n d e d  f r o m  t h e  p a r i e t a l  t o  t h e  f r o n t a l  l o b e .  

The r e m a i n i n g  t h r e e ;  s u b j e c t s  s u f f e r e d  e i t h e r  f r o n t a l  

l o b e  damage e x c l u s i v e l y  (DJ) , o r  damage t h a t  e x t e n d e d  

f r o m  t h e  f r o n t a l  l o b e  t o  t h e  t e m p o r a l '  c o r t e x  (PB, EA) . 

The a n a t o m i c a l  e v i d e n c e  t h u s  s u g g e s t s  t h a t  much o f  t h e  

h y p o t h e s i s e d  p r a x i s  s y s t e m  may h a v e  been  damaged i n  

t h e s e  s u b j e c t s .  F u r t h e r  e v i d e n c e  t o  s u p p o r t  t h i s  

h y p o t h e s i s  comes f r o m  t h e  o b s e r v a t i o n  t h a t  s i x  o f  t h e  

e i g h t  a p h a s i c s  d i s p l a y e d  r i g h t  h e m i p a r e s i s ,  and s e v e n  

o f  t h e  e i g h t  e x h i b i t e d  b e t w e e n  m o d e r a t e  t o  s e v e r e  

i m p a i r m e n t  on t h e  K i m u r a  Movement  C o p y i n g  T e s t ,  The  

h i g h  p o s i t i v e  c o r r e l a t i o n s  o b t a i n e d  b e t w e e n  t h e  

a p h a s i c s 11 i n i t i a l  t e s t s  and p e r f o r m a n c e  on t h e  

t r a n s i t i v e  movements  ( p r e t e n d  o b j e c t  u s e )  p r a x i s  

s u b t e s t  ( r  = . 8 5 ) . ,  and t h e  m o d e r a t e l y  h i g h  n e g a t i v e  

c o r r e l a t i o n  o b s e r v e d  b e t w e e n  t h e  p r o d u c t i o n  c o m p l e x i t y  

f e a t u r e  and s i g n  a c q u i s i t i o n  ( r  = - . 5 7 ) ,  f u r t h e r  

s u g g e s t  t h a t  a  p r a x i s  d i s o r d e r  was p r e s e n t  i n  most o f



t h e  a p h a s i c  s u b j e c t s .  The  p r a x i s  d i s o r d e r  o b s e r v e d  

among t h e  a p h a s i c s  i s  b e l i e v e d  t o  b e  r e s p o n s i b l e  -for  

why t h e  a p h a s i c s  a s  a g ro u p  r e q u i r e d  s i g n i f i c a n t 1y more  

t r a i n i n g  t r i a l s  t o  a c q u i r e  ASL s i g n s ,  a c q u i r e d  

s i g n i f i c a n t l y  f e w e r  s i g n s ,  and r e c a l l e d  s i g n i f i c a n t l y  

f e w e r  s i g n  p a r a m e t e r s  on t h e  t e s t  and p r o b e  1.

The  s u b j e c t s  whose g e s t u r e  i m p a i r m e n t  was 

p r o b a b l y  n o t  p a r i e t a l  i n  n a t u r e  w e r e  s u b j e c t s  DJ and  

SS. CT s ca n  i n d i c a t e d  t h a t  D J ’ s c e r e b r a l  damage was 

c o n f i n e d  t o  t h e  f r o n t a l  l o b e ,  s u g g e s t i n g  t h a t  h e r  

g e s t u r a l  d e f i c i t  may h a v e  been  c a u s e d  by  e i t h e r  

d i s c o n n e c t i o n  f r o m  t h e  m o to r  e n g ra m s  o r  damage t o  t h e  

p r i m a r y  m o to r  s y s t e m .  S u b j e c t  BS, whose p e r f o r m a n c e  on 

t h e  BDAE i n d i c a t e d  a B r o c a ’ s  a p h a s i a ,  a l s o  may h a v e  

s u f f e r e d  more a n t e r i o r  damage,  p o s s i b l y  i n  t h e  m o to r  

c o r t e x  o r  m o to r  a s s o c i a t i o n  c o r t e x .  S u b j e c t  DJ 

a c q u i r e d  t h e  l o w e s t  number o f  s i g n s ,  1 6 ,  and SB o n l y  

a c q u i r e d  2 2  s i g n s .  T h e s e  tw o  s u b j e c t s  w e r e  a l s o  among 

t h e  f o u r  who p r o d u c e d  r e c e p t i v e  s i g n  e r r o r s ,  and  

p e r f o r m e d  p o o r l y  on t h e  BDAE a u d i t o r y  c o m p r e h e n s i o n  

s u b t e s t s  and t h e  T o k en  t e s t .  T he  e s p e c i a l l y  p o o r  

p e r f o r m a n c e s  by b o t h  o f  t h e s e  s u b j e c t s  s u g g e s t  t h a t
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t h e y  may h a v e  b e e n  d i s p l a y i n g  a  d i f f e r e n t  t y p e  o f  

a p r a x i a  t h a n  t h e  o t h e r s ,  p o s s i b l y  one  t h a t  was more  

a n t e r i o r l y  b a s e d .

I n  summary,  a l t h o u g h  t h e r e  was m o d e r a t e  s u p p o r t  

f o r  t h e  m o d a l i t y  t h e o r y  f r o m  t h e  p r o b e  2 r e s u l t s ,  t h e  

m a j o r i t y  o f  t h e  f i n d i n g s  o f  t h e  p r e s e n t  s t u d y  s u g g e s t  

t h a t  an a p r a x i a  a s s o c i a t e d  w i t h  t h e  s u b j e c t s - ’ a p h a s i a  

was r e s p o n s i b l e  f o r  t h e  p o o r  a c q u i s i t i o n  and r e c a l l  o f  

ASL s i g n s .  T he  l o w  t o  m o d e r a t e  a s s o c i a t i o n s  b e t w e e n  

r e c a l l  and e x p r e s s i v e  l a n g u a g e  f u r t h e r  i n d i c a t e  t h a t  

K i m u r a ’ s c o n c e p t  o f  a b r e a k d o w n  i n  c o m p le x  s e q u e n t i a l  

manual  m o to r  a c t i v i t y  may n o t  be  t h e  b e s t  e x p l a n a t i o n  

f o r  t h e  a p r a x i a  o b s e r v e d ,  b u t  r a t h e r ,  t h a t  i t  i s  b e s t  

e x p l a i n e d  by  i m p a i r e d  m o to r  e n g r a m s ,  a s  d e s c r i b e d  by  

L ie p m a n n  ( 1 9 0 0 / 1 9 7 7 )  and f u r t h e r  d e l i n e a t e d  by  H e i l m a n  

( 1 9 7 9 ) .

S p e c i f i c  A p r a x i a  E r r o r s  E x h i b i t e d  P u r i n a  S i a n  E x e c u t i o n

P a r a m e t e r  E r r o r s

T he  s u b j e c t s ’ s i g n  p e r f o r m a n c e s  w e r e  e v a l u a t e d  

t h r o u g h o u t  t r a i n i n g  ( a c q u i s i t i o n )  and r e c a l l  a c c o r d i n g  

t o  c o r r e c t  s i m u l t a n e o u s  e x e c u t i o n  o f  t h e  f o u r  

p a r a m e t e r s  a s s o c i a t e d  w i t h  e a c h  s i g n .  The  o r d e r  f o r  

a c q u i s i t i o n  o f  t h e  f o u r  s i g n  p a r a m e t e r s  by  t h e  a p h a s i c s
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and c o n t r o l s  i n  t h e  p r e s e n t  s t u d y  was v e r y  d i f f e r e n t  

f r o m  t h a t  o b s e r v e d  f o r  d e a f  and h e a r i n g  c h i l d r e n  o f  

d e a f  p a r e n t s  ( K a n t o r ,  1 9 8 0 ;  W i l b u r  8< J o n e s ,  1 9 7 4 )  and  

d e a f  m e n t a l l y  r e t a r d e d  c h i l d r e n  l e a r n i n g  s i g n s  i n  a 

t r a i n i n g  e n v i r o n m e n t  ( D o h e r t y ,  1 9 8 5 ) .  S p e c i f i c a l l y ,  

t h e s e  i n v e s t i g a t o r s  f o u n d  t h a t  p r o d u c t i o n  e r r o r s  w e r e  

g r e a t e s t  on h a n d s h a p e ,  f o l l o w e d  by movem ent ,  and l e a s t  

on t h e  l o c a t i o n  p a r a m e t e r .  The hand o r i e n t a t i o n  

p a r a m e t e r  was o b s e r v e d  by  K a n t o r  ( 1 9 8 0 )  t o  be  a c q u i r e d  

s i m u l t a n e o u s l y  w i t h  t h e  h a n d s h a p e  p a r a m e t e r .  The  

s e q u e n c e  o f  a c q u i s i t i o n  f o u n d  i n  t h e  p r e s e n t  s t u d y  more  

c l o s e l y  f o l l o w e d  t h a t  f o u n d  by  C r i t t e n d e n  ( 1 9 7 4 )  f o r  

h e a r i n g  c o l l e g e  s t u d e n t s  on a r e c e p t i v e  s i g n  

i d e n t i f i c a t i o n  t a s k  f o l l o w i n g  c o m p l e t i o n  o f  an 

i n t r o d u c t o r y  s i g n  c o u r s e .  C r i t t e n d e n  ( 1 9 7 4 )  f o u n d  t h a t  . 

t h e  l a r g e s t  number o f  c o n f u s i o n  e r r o r s  o c c u r r e d  on 

s i g n s  d i f f e r i n g  i n  movement f o l l o w e d  by t h o s e  d i f f e r i n g  

i n  h a n d s h a p e  and t h e  l e a s t  number o f  e r r o r s  w e r e  on 

s i g n s  d i f f e r i n g  i n  l o c a t i o n .  Hand o r i e n t a t i o n  was n o t  

e x a m i n e d .  I n  t h e  p r e s e n t  s t u d y  b o t h  t h e  a p h a s i c s  and  

c o n t r o l s  a c q u i r e d  t h e  movement p a r a m e t e r  l a s t .  The  

c o n t r o l s  a c q u i r e d  h a n d s h a p e  and hand o r i e n t a t i o n  

s i m u l t a n e o u s l y ,  a s  d i d  K a n t o r ’ s ( 1 9 8 0 )  s u b j e c t s .  I n



t h e  p r e s e n t  s t u d y  t h e s e  p a r a m e t e r s  w e r e  a c q u i r e d  i n  t h  

e a r l y  s t a g e  o f  a c q u i s i t i o n  c o m p ared  t o  K a n t o r ' s 

s u b j e c t s  who a c q u i r e d  t h e s e  tw o  p a r a m e t e r s  i n  t h e  f i n a  

s t a g e  o f  a c q u i s i t i o n .  I n  t h e  p r e s e n t  s t u d y  t h e  v a l u e s  

f o r  t h e  handshape, ,  hand o r i e n t a t i o n ; ,  and l o c a t i o n  

p a r a m e t e r s  w e r e  g e n e r a l l y  v e r y  c l o s e ,  i n d i c a t i n g  t h a t  

t h e y  w e r e  a c q u i r e d  a t  v e r y  s i m i l a r  p o i n t s  i n  t r a i n i n g .

The  d i f f e r e n c e  i n  t h e  a c q u i s i t i o n  s e q u e n c e  

o b s e r v e d  i n  t h e  p r e s e n t  s t u d y  may b e ' a t t r i b u t e d  t o  t h e  

p r o c e d u r e  o f  h a n d s h a p i n g  and p h y s i c a l  g u i d a n c e  used  

d u r i n g  s i g n  t r a i n i n g .  I t  i s  p o s s i b l e  t h a t  by  m o l d i n g  

t h e  hand i n t o  t h e  c o r r e c t  h a n d s h a p e  and o r i e n t i n g  t h e  

hand i n  t h e  c o r r e c t  d i r e c t i o n  t h e  t r a i n e r  may h a v e  

p r o v i d e d  k i n e s t h e t i c  c u e s  t h a t  f a c i l i t a t e d  e a r l i e r  

a c q u i s i t i o n  o f  t h e  h a n d s h a p e  and hand o r i e n t a t i o n  

p a r a m e t e r s  by b o t h  s u b j e c t  g r o u p s .  A p r o b l e m  t h a t  

s u r f a c e d  d u r i n g  t r a i n i n g  w h ic h  may be  r e s p o n s i b l e  f o r  

t h e  s lo w  a c q u i s i t i o n  o f  t h e  movement p a r a m e t e r  was t h e  

d i f f i c u l t y  i n  g u i d i n g  s u b j e c t s  t h r o u g h  a movement t h a t  

t h e y  had n e v e r  o b s e r v e d .  S i n c e  t h e  s u b j e c t s  had n o t  

o b s e r v e d  t h e  s i g n  p r o d u c e d  t h e y  had no i d e a  o f  t h e  

movement t h e y  w e r e  e x p e c t e d  t o  p r o d u c e  and t h u s  many 

e r r o r s  w e r e  made w h i l e  t h e  t r a i n e r  t r i e d  t o  g e t  t h e
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s u b j e c t s  t o  r e l a x  and a l l o w  t h e i r  l i m b  t o  be  p u t  

t h r o u g h  t h e  m ovem ent .  T h e r e  was s t i f f n e s s  and  

t e n s e n e s s  t h a t  had t o  be  o v e r c o m e ,  p a r t i c u l a r l y  i n  t h e  

a p h a s i  c s .

A c c o r d i n g  t o  Adams’ t h e o r y  o f  m o to r  s k i l l  l e a r n i n g  

( 1 9 7 1 ;  1 9 7 6 )  m ovem ents  a r e  i n i t i a t e d  by  a "memory

t r a c e "  and must h a v e  d i r e c t i o n  and e x t e n t ;  h o w e v e r ,  

o n c e  a movement h a s  been  p r o d u c e d  i t s  r e p r o d u c t i o n  i s  

d e p e n d e n t  on a " p e r c e p t u a l  t r a c e "  t o ' g u i d e  t h e  l i m b s  

and t o  j u d g e  t h e  m o v em e n t ’ s c o r r e c t n e s s .  I n  t h i s  

e x p e r i m e n t  t h e  s t i f f n e s s  and r i g i d i t y  e x h i b i t e d  by  

s u b j e c t s  upon i n i t i a l  e x p o s u r e  t o  e a c h  s i g n ’ s movement ,  

may h a v e  had an u n f a v o r a b l e  e f f e c t  on t h e  k i n e s t h e t i c  

f e e d b a c k  o b t a i n e d  d u r i n g  i n i t i a l  p r o d u c t i o n  o f  t h e  

movem ent .  T h e r e f o r e ,  t h e  k i n e s t h e t i c  f e e d b a c k  may h a v e  

be en  i n s u f f i c i e n t  t o  a l l o w  t h e  d e v e l o p m e n t  o f  an 

a d e q u a t e  " p e r c e p t u a l  t r a c e "  t o  g u i d e  t h e  l i m b s  t o  t h e  

c o r r e c t  l o c a t i o n  when t h e  movement  had t o  be  

r e p r o d u c e d .

The  h i e r a r c h i c a l  o r d e r i n g  i n  memory among t h e  f o u r  

s i g n  p a r a m e t e r s  by t h e  a p h a s i c s  and c o n t r o l s  i n  t h i s  

s t u d y  a l s o  c l o s e l y  f o l l o w e d  C r i t t e n d e n ’ s ( 1 9 7 4 )  

f i n d i n g s .  The  l o c a t i o n  p a r a m e t e r  was r e c a l l e d  w i t h  t h e



• few e s t  number o f  e r r o r s ,  f o l l o w e d  by hand o r i e n t a t i o n ,  

and t h e  l a r g e s t  number  o f  e r r o r s  w e r e  p r o d u c e d  on t h e  

h a n d s h a p e  and movement p a r a m e t e r s .  The  v a l u e s  f o r  t h e  

h a n d s h a p e  and movement p a r a m e t e r s  w e r e  g e n e r a l l y  n o t  

s i  g n i  f  i  cant.  1 y  d i f f e r e n t  f r o m  e a c h  o t h e r .  One can o n l y  

s p e c u l a t e  as  t o  why h a n d s h a p e  and movement w e r e  t h e  

most d i f f i c u l t  t o  r e c a l l .  I t  i s  p o s s i b l e  t h a t  t h e  p o o r  

r e c a l l  o f  t h e s e  p a r a m e t e r s  may r e v e a l  t h e  g r e a t e r  

s e n s i t i v i t y  o f  t h e  a p h a s i c s  t o  t h e  m d t o r  demands o f  

e x e c u t i n g  h a n d s h a p e  and movem ent .

The o b s e r v e d  s a l i e n c e  o f  t h e  l o c a t i o n  p a r a m e t e r  

d u r i n g  r e c a l l  may be  e x p l a i n e d  by  D o h e r t y ’ s ( 1 9 8 5 )  

s u g g e s t i o n  t h a t  c o n t a c t  may s e r v e  t o  h e l p  s i g n  l e a r n e r s  

r e g i s t e r  t h e  l o c a t i o n  o f  s i g n s .  As t h e  r e s u l t s  

i n d i c a t e ,  body  c o n t a c t  d i d  n o t  i n f l u e n c e  t h e  r a t e  o f  

s i g n  a c q u i s i t i o n ,  t h o u g h  t h e  body  c o n t a c t  f e a t u r e  

i n f l u e n c e d  s i g n  r e c a l 1 on t h e  i n i t i a l  t e s t s  f o r  b o t h  

a p h a s i c s  and c o n t r o l s  and was a l s o  a f a c t o r  i n  t h e  

c o n t r o l  s u b j e c t s ’ p e r f o r m a n c e  on p r o b e s  1 and 2 .  

A d d i t i o n a l  s u p p o r t  f o r  t h e  i m p o r t a n c e  o f  b o d y  c o n t a c t  

comes f r o m  t h e  f i n d i n g  t h a t  t h e r e  was a t r e n d  i n  t h e  

a p h a s i c s ’ p r o b e  d a t a  f o r  more  b o d y - c o n t a c t  s i g n s  t o  be  

r e c a l l e d  t h a n  n o n - b o d y - c o n t a c t  s i g n s .



Movement E r r o r s

The l a r g e s t  p r o p o r t i o n  o f  movement e r r o r s  

p r o d u c e d  by a p h a s i c s  on t h e  t e s t  and p r o b e  1 w e r e  

d u p l i c a t i o n  e r r o r s .  H o w e v e r ,  on p r o b e  2 ,  u n r e l a t e d  

e r r o r s  became r e s p o n s i b l e  f o r  t h e  l a r g e s t  p r o p o r t i o n  o f  

movement e r r o r s .  T he  c o n t r o l s  p r o d u c e d  more  

d u p l i c a t i o n  e r r o r s  on t h e  t e s t  b u t  on t h e  p r o b e s  t h e  

l a r g e s t  p r o p o r t i o n  o f  t h e i r  e r r o r s  w e r e  a t t r i b u t e d  t o  

i n t r u s i o n s .  The m a j o r i t y  o f  t h e s e  d u p l i c a t i o n  e r r o r s  

w e r e  o b s e r v e d  t o  be  r e p e t i t i o n s  o f  t h e  a p p r o p r i a t e  

m ovem ent .  TItej f i n d i n g  f o r  b o t h  s u b j e c t  g r o u p s  t h a t  

d u p l i c a t i o n  e r r o r s  w e r e  d o m i n a n t  on t h e  t e s t ,  and  

dominant,  f o r  t h e  a p h a s i c s  on p r o b e  1, s u g g e s t s  t h a t  t h e  

s u b j e c t s  may h a v e  ad d ed  e x t r a  m ovements  t o  h e l p  them  

rem em ber  t h e  s i g n s  d u r i n g  e a r l y  e x p o s u r e .  T h i s  r e s u l t  

s u p p o r t s  D o h e r t y ^ s  ( 1 9 8 5 )  s u g g e s t i o n  t h a t  r e p e t i t i o n  

d u r i n g  t h e  i n i t i a l  s t a g e s  o f  s i g n  a c q u i s i t i o n  may 

p r o v i d e  a d d i t i o n a l  s e n s o r y  i n f o r m a t i o n  t h a t  c o u l d  

f a c i l i t a t e  s i g n  l e a r n i n g .

The  f i n d i n g  t h a t  on t h e  p r o b e  a d m i n i s t e r e d  one  

week f o l l o w i n g  t r a i n i n g  ( p r o b e  2 )  c o n t r o l  s u b j e c t s  

p r o d u c e d  p r o p o r t i o n a l 1y more i n t r u s i o n  e r r o r s  w h i l e  

a p h a s i c s  p r o d u c e d  p r o p o r t i o n a l 1 y more  u n r e l a t e d  e r r o r s ,



i n d i c a t e s  t h a t  when t h e  memory demands w e r e  h i g h e s t  

( p r o b e  2 )  a p h a s i c s  w e r e  more  l i k e l y  t o  p r o d u c e  a 

g e s t u r e  w i t h  no r e l a t i o n s h i p  t o  t h e  s i g n s  t h a t  had been  

t r a i n e d  and c o n t r o l s  w e r e  more  l i k e l y  t o  p r o d u c e  a 

g e s t u r e  t h a t  c o n t a i n e d  some e l e m e n t s  f r o m  t h e  g r o u p  o f  

s i g n s  t h a t  t h e y  had l e a r n e d .  O b s e r v a t i o n  o f  t h e  

a p h a s i c  s u b j e c t s *  p e r f o r m a n c e s  on p r o b e  2  r e v e a l e d  t h a t  

many o f  t h e  u n r e l a t e d  e r r o r s  t h e y  p r o d u c e d  w e re  

p a n t o m im e s  a s s o c i a t e d  w i t h  t h e  p i c t u r e  p r e s e n t e d  t o  

e l i c i t  t h e  s i g n .  F o r  e x a m p l e ,  s e v e r a l  s u b j e c t s  

p a n to m im e d  p u l l i n g  a s t r i n g  when t h e  t o i l e t  s i g n  was 

b e i n g  e l i c i t e d  o r  d i a l i n g  a t e l e p h o n e  when TELEPHONE 

was b e i n g  e l i c i t e d .  T h u s ,  a l t h o u g h  t h e  g e s t u r e s  

p r o d u c e d  w e r e  u n r e l a t e d  i n  t e r m s  o f  movement t o  t h e  

s i g n s  t h a t  t h e y  had l e a r n e d ,  t h e y  w e r e  n o t  u n r e l a t e d  t o  

t h e  r e f e r e n t  b e i n g  e l i c i t e d  by  t h e  p i c t u r e .

I n  t e r m s  o f  i n d i v i d u a l  a p h a s i c  s u b j e c t s *  

p r o d u c t i o n  o f  movement e r r o r s ,  i t  was i n t e r e s t i n g  t o  

n o t e  t h a t  t h e  p e r f o r m a n c e s  o f  tw o  s e v e r e  a p h a s i c s  EA 

and SS w e r e  v e r y  s i m i l a r .  On p r o b e  1 and p r o b e  2 b o t h  

o f  t h e s e  s u b j e c t s  p r o d u c e d  a l a r g e  p r o p o r t i o n  o f  

i n t r u s i o n  e r r o r s .  The  movement  most r e s p o n s i b l e  f o r



5 S ps i n t r u s i o n  e r r o r s  was t h e  "down and away"  movement  

a s s o c i a t e d  w i t h  t h e  p r o d u c t i o n  o-f t h e  s i g n  CLOTHES.

S i n c e  i n t r u s i o n  e r r o r s  w e r e  d e f i n e d  a s  a  r e s p o n s e  

t h a t  i n c l u d e s  a l l  o r  p a r t  o-f a n o t h e r  s ig n , ,  some 

i n t r u s i o n  e r r o r s  may n o t  h a v e  been  i n t r u s i o n s  b u t  

r a t h e r  p a r a p h a s i a s .  G o o d g l a s s  and K a p l a n  ( 1 9 7 2 )  d e f i n e  

a p a r a p h a s i a  as  " t h e  p r o d u c t i o n  o f  u n i n t e n d e d  

s y l l a b l e s ; ,  w o rd s  o r  p h r a s e s  d u r i n g  t h e  e f f o r t  t o  

s p e a k "  (p .  8 ) .  D u r i n g  e l i c i t e d  and r e c e p t i v e  s i g n i n g  

b o t h  a p h a s i c  and c o n t r o l  s u b j e c t s  p r o d u c e d  e r r o r s  t h a t  

c o u l d  be  l a b e l e d  " g e s t u r a l  p a r a p h a s i a s " .  T he  t y p e  o f  

g e s t u r a l  p a r a p h a s i a  most o f t e n  p r o d u c e d  was a  c o m p l e t e  

r e p r o d u c t i o n  o f  a n o t h e r  s i g n  f r o m  t h e  t r a i n i n g  s e t  when 

a s p e c i f i c  t a r g e t  s i g n  was b e i n g  e l i c i t e d .  T h i s  t y p e  

o f  e r r o r  was s i m i l a r  t o  a v e r b a l  p a r a p h a s i a  p r o d u c e d  

when s p e a k i n g ,  t h u s ,  a t y p e  o f  g e s t u r a l  a n a l o g  o f  a 

v e r b a l  p a r a p h a s i a .

T h e  c l o t h e s  s i g n  was r e s p o n s i b l e  f o r  a s u b s t a n t i a l  

number  o f  t h e s e  g e s t u r a l  p a r a p h a s i c  a n a l o g s .  T h e  e r r o r  

o b s e r v e d  most o f t e n  was a c o m p l e t e  r e p r o d u c t i o n  o f  

CLOTHES when t h e  p i c t u r e  t o  e l i c i t  STORE was p r e s e n t e d .  

B o th  a p h a s i c s  and c o n t r o l s  p r o d u c e d  t h i s  e r r o r ,  h o w e v e r  

a p h a s i c s  p r o d u c e d  a  g r e a t e r  number o f  them  c o m p are d  t o



t h e  c o n t r o l s .  I n  a d d i t i o n  t o  t h e  p o s s i b i l i t y  t h a t  t h i s  

e r r o r  was a g e s t u r a l  p a r a p h a s i a  i t  may h a v e  b e en  c a u s e d  

by a s i m i l a r i t y  i n  t h e  p i c t u r e s  d e p i c t i n g  c l o t h e s  and a 

s t o r e .  The f i n d i n g  u n d e r s c o r e s  t h e  n e e d  f o r  c a u t i o n  

r e g a r d i n g  t h e  s e l e c t i o n  o f  s i g n  t r a i n i n g  s t i m u l i .

A d d i t i o n a l  g e s t u r a l  p a r a p h a s i c  a n a l o g s  i n c l u d e d  

t h e  p r o d u c t i o n  o f  CLOTHES when CAT was b e i n g  e l i c i t e d ,  

CHILD when BABY was b e i n g  e l i c i t e d ,  CH ILD when MAN was  

b e i n g  e l i c i t e d ,  and SHOE when EtLANKET was b e i n g  

e l i c i t e d .  Of t h e  s i x  a p h a s i c s  (AA, SS, EA, MF, J S ,  DJ)  

who p r o d u c e d  e r r o r s  t h a t  c o u l d  be  i n t e r p r e t e d  a s  

g e s t u r a l  a n a l o g s  o f  v e r b a l  p a r a p h a s i a s ,  t h r e e  o f  t h e  

a p h a s i c s  (AA, EA, MF) w e r e  a l s o  f o u n d  t o  p r o d u c e  v e r b a l  

p a r a p h a s i a s  on t h e  B o s t o n  D i a g n o s t i c  A p h a s i a  

E k a m i n a t i o n  a d m i n i s t e r e d  p r i o r  t o  t r a i n i n g .  T h i s  

r e s u l t  s u g g e s t s  t h a t  t h e r e  may be  a r e l a t i o n s h i p  

b e t w e e n  t h e  p r o d u c t i o n  o f  v e r b a l  p a r a p h a s i a s  w h i l e  

s p e a k i n g  and g e s t u r a l  a n a l o g s  o f  v e r b a l  p a r a p h a s i a s  

w h i l e  s i g n i n g .

A d d i t i o n a l  I s s u e s

S i g n  T r a i n i n g  O r d e r

The  r e c a l l  p e r f o r m a n c e s  o f  t h e  a p h a s i c  s u b j e c t s  

w e r e  shown t o  h a v e  a  weak r e l a t i o n s h i p  t o  a s i g n ’ s



305

p o s i t i o n  i n  t r a i n i n g .  The r e l  a t i  o n s h i  ps  o b s e r v e d  -for  

t h e  c o n t r o l s  w e r e  i n  g e n e r a l  v e r y  weak a s  w e l l ,  e x c e p t  

• for a m o d e r a t e  n e g a t i v e  r e l a t i o n s h i p  o b s e r v e d  -for  

r e c a l l  o f  s i g n s  i n  s e t s  A t h r o u g h  D on p r o b e  2 .  F o r  

c o n t r o l  s u b j e c t s ,  s i g n s  i n  s e t s  A t h r o u g h  D p r e s e n t e d  

e a r l y  i n  t r a i n i n g  w e r e  r e c a l l e d  b e t t e r  t h a n  s i g n s  

p r e s e n t e d  l a t e r .

P e r c e p t i o n  o f  S i o n  S e t  D i f f i c u l t y

O v e r a l l  s u b j e c t s  p e r f o r m e d  about '  t h e  same on s i g n s  

f r o m  b o t h  g r o u p s  o f  s e t s .  A l t h o u g h  s e v e r a l  s u b j e c t s  

r e m a r k e d  t h a t  s i g n s  i n  s e t s  E t h r o u g h  H a p p e a r e d  more  

d i f f i c u l t  t o  a c q u i r e  and r e c a l l  t h a n  t h o s e  i n  s e t s  A 

t h r o u g h  D t h e r e  was o n l y  a s l i g h t  i n d i c a t i o n  t h a t  t h i s  

may h a v e  be en  t r u e .  I t  i s  d i f f i c u l t  t o  u n d e r s t a n d  why 

s u b j e c t s  f e l t  one  g r o u p  o f  s i g n s  w e r e  more  d i f f i c u l t  

t h a n  t h e  o t h e r  s i n c e  t h e r e  w e r e  no s i g n i f i c a n t  

d i f f e r e n c e s  b e t w e e n  t h e  tw o  s e t s  on t h e  v a r i a b l e s  o f  

t r a n s l u c e n c y , p r o d u c t i o n  c o m p l e x i t y ,  o r  b o d y  c o n t a c t .  

H o w e v e r ,  t h e r e  was a t r e n d  f o r  s i g n s  i n  s e t s  E t h r o u g h  

H t o  be  l e s s  t r a n s l u c e n t  t h a n  t h o s e  i n  s e t s  A t h r o u g h  D 

and t h i s  may a c c o u n t  f o r  t h e  p e r c e p t i o n  t h a t  t h e s e  

s i g n s  w e r e  l e s s  d i f f i c u l t .  T h i s  f i n d i n g  s u g g e s t s  t h a t  

c o m p ared  t o  p r o d u c t i o n  c o m p l e x i t y  and body  c o n t a c t ,



t r a n s l u c e n c y  may h a v e  a s t r o n g e r  I m p a c t  on t h e  

p e r c e i  veri a c q u i s i t i o n  and r e c a l l  d i f f i c u l t y  o f  a s i g n .  

"No R e s p o n s e "  S i g n s

S i g n s  w i t h  no b o d y - c o n t a c t  and lo w  and medium  

t r a n s l u c e n c y  w e r e  t h e  ones  most l i k e l y  n o t  t o  e l i c i t ,  a 

r e s p o n s e  f r o m  t h e  a p h a s i c  s u b j e c t s .  T h i s  r e s u l t  

s u g g e s t s  t h a t  i n  o r d e r  t o  i n s u r e  t h a t  s u b j e c t s ,  

p a r t i c u l a r l y  a p h a s i c s ,  r e c a l l  s i g n s  f o l l o w i n g  t r a i n i n g  

t h e  s i g n s  s h o u l d  be  h i g h l y  t r a n s l u c e n t  and i n c o r p o r a t e  

body c o n t a c t  i n  t h e i r  p r o d u c t i o n .

P r a c t i c a l  I m p l i c a t i o n s  o f  t h e  R e s u l t s  

T h e s e  f i n d i n g s  s u p p o r t  an a p r a x i a  b a s e d  b r a i n  

model t h a t  s t r e s s e s  t h e  i m p o r t a n c e  o f  v i s u o k i n e s t h e t i c  

m o to r  en g ram s  i n  t h e  a c q u i s i t i o n  and r e c a l 1 o f  s k i l l e d  

m ovem ents .  I t  has  a l s o  been shown t h a t  a p r a x i c  

a p h a s i c s  a r e  c a p a b l e  o f  a c q u i r i n g  and r e c a l l i n g  

c o m m u n i c a t i v e  g e s t u r e s ,  a l t h o u g h  a c q u i s i t i o n  and r e c a l l  

a r e  i m p a i r e d  c om pared  t o  n o r m a l  c o n t r o l s .

The  r e s u l t s  o f  t h e  p r e s e n t  i n v e s t i g a t i o n  a l s o  

s u p p o r t  t h e  d e v e l o p m e n t  o f  an e m p i r i c a l  d e f i n i t i o n  o f  

movement p r o d u c t i o n  c o m p l e x i t y  t h a t  i n c l u d e s  an  

e x a m i n a t i o n  o f  a s  many a s p e c t s  o f  t h e  movement as  i s  

p r a c t i c a l .  As shown i n  t h i s  s t u d y ,  e v a l u a t i o n s  o f
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movement p r o v i d e  i m p o r t a n t  d a t a  w h ic h  can  h e l p  t h e  

c l i n i c i a n  t o  more  c o m p l e t e l y  d e s c r i b e  p r a x i s  e r r o r s  

o b s e r v e d -  T he  h i g h  c o r r e l a t i o n s  o b t a i n e d  b e t w e e n  

p r e t e n d  o b j e c t  u s e  ( t r a n s i t i v e )  movem ents  and r e c a l l  

i m p l y  t h a t  p r e t e s t i n g  o f  such movements  may h e l p  t o  

d e t e r m i n e  w h ic h  a p h a s i c  s u b j e c t s  may b e n e f i t  b e s t  f r o m  

ASL s i g n  t r a i n i n g -

I n  t e r m s  o f  t h e  t h r e e  s i g n  f e a t u r e s  e x a m in e d  i n  

t h i s  s t u d y ,  t h e  r e s u l t s  s u g g e s t  t h a t  'among a p r a x i c  

a p h a s i c s  p r o d u c t i o n  c o m p l e x i t y  may be  more  i m p o r t a n t  

f o r  s i g n  a c q u i s i t i o n ,  and t r a n s l u c e n c y  may be  more  

i m p o r t a n t  f o r  s i g n  r e c a l 1 - Body c o n t a c t ,  a l t h o u g h  an 

a p p a r e n t l y  i m p o r t a n t  f e a t u r e  i n  t h e  r e c a l l  o f  s i g n s  by  

n o r m a l  c o n t r o l s ,  may n o t  be  a s  i m p o r t a n t  f o r  t h e  

l o n g - t e r m  r e c a l l  o f  s i g n s  by  a p r a x i c  a p h a s i c s .

The  i m p l i c a t i o n s  o f  t h e s e  r e s u l t s ;  f o r  o t h e r  t y p e s  

o f  a p h a s i c s  a r e  i n t r i g u i n g .  F o r  e x a m p l e ,  t h e s e  r e s u l t s  

i m p l y  t h a t  p r o d u c t i o n  c o m p l e x i t y  may n o t  be  an  

i m p o r t a n t  f e a t u r e  i n  s i g n  a c q u i s i t i o n  among n o n a p r a x i c  

a p h a s i c s .  A l s o ,  a p h a s i c s  who e x h i b i t  c o n c e p t u a l  

d e f i c i t s  ( e . g . ,  W e r n i c k e ' s  and g l o b a l )  may n o t  be  a b l e  

t o  u s e  t r a n s l u c e n c y  t o  a s s i s t  i n  s i g n  r e c a l 1 .



S u g g e s t i o n s  f o r  F u t u r e  R e s e a r c h  

T he  - f i n d i n g  t h a t  a p h a s i c s  and c o n t r o l s  r e c a l l e d  

s i m i l a r  nu m b e rs  o f  s i g n  p a r a m e t e r s  on t h e  p r o b e  

a d m i n i s t e r e d  one  week f o l l o w i n g  t r a i n i n g  s u g g e s t s  t h a t  

a l t h o u g h  b o t h  s u b j e c t  g r o u p s  f o r g o t  i n f o r m a t i o n , ,  t h e  

a p h a s i c s  r e c a l 1 s i g n s  a l m o s t  a s  w e l l  as  c o n t r o l s .  On 

p r o b e  2 t r a n s l u c e n c y  was f o u n d  t o  be  more i m p o r t a n t  f o r  

a p h a s i c s ,  w h i l e  b o d y  c o n t a c t  was more  i m p o r t a n t  f o r  

c o n t r o l s .  F o c u s i n g  on s i g n s  o f  h i g h  ' t r a n s l u c e n c y  may 

f a c i l i t a t e  l o n g  t e r m  r e c a l 1 o f  s i g n s  i n  t h e  a p h a s i c  

p a t i e n t .  F u t u r e  s t u d i e s  u s i n g  l a r g e r  s u b j e c t  g r o u p s  

a r e  n e e d e d  t o  f u r t h e r  e x a m i n e  t h e  f e a t u r e s  o f  s i g n s  

t h a t  can  f a c i l i t a t e  t h e i r  a c q u i s i t i o n  and r e c a l l .

A l s o  n e e d e d  a r e  s t u d i e s  t o  c h r o n i c l e  t h e  l o n g  t e r m  

u se  o f  c o m m u n i c a t i v e  g e s t u r e s  o n c e  t r a i n i n g  h as  been  

c o m p l e t e d ,  and e x p l o r e  p r a c t i c a l  m e th o d s  f o r  

e n c o u r a g i n g  u s e  o f  t h e s e  g e s t u r e s  among s u b j e c t s  and  

t h e i r  f a m i l i e s .

I n  summary,  t h e  r e s u l t s  o f  t h e  p r e s e n t  s t u d y  a r e  

c o n s i s t e n t  w i t h  L i e p m a n n ' s  a p r a x i a  t h e o r y  w h ic h  

c o n c e p t u a l i z e s  a p h a s i a  and a p r a x i a  as  s e p a r a t e  

d i s o r d e r s  t h a t  a r e  s o m e t im e s  a s s o c i a t e d  b e c a u s e  o f  t h e



c o n t i g u i t y  o f  t h e  u n d e r l y i n g  c e r e b r a l  s t r u c t u r e s  t h a t  

m e d i a t e  l a n g u a g e  and p r a x i s .  T h e y  do n o t  seem t o  

s u p p o r t  t h e  t h e o r y  t h a t  a p h a s i a  and a p r a x i a  a r e  b o t h  

m a n i f e s t a t i o n s  o-f an u n d e r l y i n g  c e n t r a l  s y m b o l i c  

d e f i c i t . ,  th o u g h  t h e  u s e  o f  su ch  a s m a l l  s a m p le  o f  

s u b j e c t s  and t h e  many q u e s t i o n s  l e f t  unanswered; ,  make  

i t  d i f f i c u l t  t o  s t a t e  t h i s  c a t e g o r i c a l 1 y « T h e  p u r p o s e  

o f  t h i s  s t u d y  was t o  e x p l o r e  some o f  t h e  f e a t u r e s  t h a t  

i n f l u e n c e  s i g n  a c q u i s i t i o n  and r e c a l  1' among a p h a s i c s .  

The r e s u l t s  i n d i c a t e  t h a t  f u t u r e  w ork  n e e d s  t o  f o c u s  on 

t e c h n i q u e s  t h a t  w i l l  f a c i l i t a t e  g e s t u r e  r e c a l 1 and u se  

among a p h a s i c s .
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A p p e n d i x  A

T a c t i l e  P e r c e p t i o n  E v a l u a t i o n

I n s t r u c t i o n s :  H ave  s u b j e c t  c l o s e  e y e s .  The  e x a m i n e r
t o u c h e s  o r  s t r o k e s  s t i m u l u s  a r e a .  S u b j e c t  i s  asked.,  
"w h a t  d i d  you f e e l ? " .

S t i m u l u s  A r e a  R e s p o n s e

1. L e f t  c h e e k

2 .  L e f t  t r u n k  ( s t o m a c h )

3 .  L e f t  s i d e  o f  f a c e

4 .  L e f t  mid  f a c e  ( n o s e  a r e a )

5 .  L e f t  t o p  o f  head

6 .  L e f t  c h i n

7 .  L e f t  f o r e h e a d

B. L e f t  hand

9 .  L e f t  s h o u l d e r

10 .  L e f t  c h e s t

1 1 .  M i d l i n e  c h i n

c o n t i n u e d
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12 .

A p p en d i  >:

M i d l i n e  c h e s t

A ( c o n t i n u e d )

13 . M i d l i n e  t r u n k

14 . R i g h t  s h o u l d e r

15 . L e f t  l i p

i 
i 

i 
» 

I 
1 

-JD 
1

1 
vH 

1

M i d l i n e  l i p
*

1 7 . R i g h t  t r u n k

I B . R i g h t  s i d e  o f  f a c e

1 9 . R i g h t  hand

2 0 . Top o f  he ad  ( m i d l i n e )
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A p p e n d ix  B 

A p r a x i a  B a t t e r y

A- G e s t u r e  C o m p r e h e n s io n

1 > Movement. I d e n t i f i c a t i o n  T e s t .

I n s t r u c t i o n s ;  Have  p a t i e n t  i d e n t i f y  movement  

p r o d u c e d  by  t h e  e x a m i n e r  f r o m  a s e r i e s  o f  

p i c t u r e s  d e p i c t i n g  v a r i o u s  arm and hand  

m ovem ents .

S c o r i n g ;  I t e m s  s c o r e d  1 p o i n t  f o r  e ach  

c o r r e c t l y  i d e n t i f i e d  m ovem ent .

M a x i m u m  S c o r e ;  5 p o i n t s .

2 .  P a n to m im e  R e c o g n i t i o n  T e s t  ( V a r n e y  &

B e n t o n ,  1 9 7 8 ) .

A v a i l a b l e  f r o m ;  B e n t o n  L a b o r a t o r y  o f  

N e u r o p s y c h o l o g y ,  U n i v e r s i t y  o f  Io w a  

H o s p i t a l s ,  Io w a  C i t y ,  I o w a .

M a x i m u m  S c o r e ;  3 0  p o i n t s .



313

B. G e s t u r e  P r o d u c t i o n

1. N o n r e p r e s e n t a t i o n a l  Movem ents

a . K in iu ra  Hand P o s t u r e  Coo v i n o  T e s t  

( K i m u r a ,  1 9 8 2 ) .

I n s t r u c t i o n s s P r e s e n t  hand p o s t u r e .  H ave  

p a t i e n t ,  p r o d u c e  hand p o s t u r e  f r o m  memory.

I f  t h e  p a t i e n t  f a i l s  on t h i s  t r i a l  he  i s  

g i v e n  a se c o n d  t r i a l  i n  w h ic h  t o  c o p y  

d i r e c t l y  f r o m  t h e  e x a m i n e r ' s  hand w h ic h  

s e r v e s  a s  a model t h r o u g h o u t  t h e  t r i a l .  

S c o r i n g s  Each p o s t u r e  i s  s c o r e d  2 ,  1,  o r  0

d e p e n d i n g  on w h e t h e r  i t  was c o r r e c t l y  c o p i e d  

on f i r s t  o r  second  t r i a l , o r  n o t  a t  a l l .  

M a x i m u m  S c o r e s  10 p o i n t s .

bc A d d i t i o n a l  Hand P o s t u r e s  f o r  C o p y i n g . 

I n s t r u c t i o n s  a n d  S c o r i n g s  Same a s  f o r  

K i m u r a  Hand P o s t u r e  C o p y in g  T e s t  ( K i m u r a ,  

1 9 8 2 ) .

M a x i m u m  S c o r e s  1 6  p o i n t s .

( 1 )  X - h o o k  hand

(2 )  C - c u r v e d  hand

( 3 )  0 - t a p e r e d  hand

<4) H - i n d e x  and s e c o n d  f i n g e r
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(5 )  A - f i s t

(6 )  F —"3  r i n g "

(7 )  Y - " h o r n s "  hand

(8 )  W-3 f i n g e r  hand

c » K im u r a  Movement Cop v i n o  T e s t  <!< i m u r a ,  1 8 8 2 )  . 

I n s t r u c t i o n s :  F a c e  t h e  p a t i e n t .

D e m o n s t r a t e  a movement w i t h  one hand and  

arm .  H ave  p a t i e n t  c o p y  movement as  soon as  

you. c o m p l e t e  i t .  P a t i e n t  i s  g i v e n  a sec ond  

t r i a l  i f  a l l  c o m p o n e n ts  a t e  n o t  p e r f o r m e d  

c o r r e c t l y  on f i r s t  t r i a l .

S c o r i n g :  2 = com p o n e n t  p e r f o r m e d  c o r r e c t l y

on f i r s t  t r i a l ;  1 = com p o n e n t  p e r f o r m e d  

c o r r e c t l y  on s eco n d  t r i a l ;  0  = c om ponent  

n o t  p e r f o r m e d  c o r r e c t l y  on e i t h e r  t r i a l .  

M a x i m u m  S c o r e :  24  p o i n t s .

d . A d d i t i o n a l  M ovem ents  f o r  C o p y i n g .

I n s t r u c t i o n s  a n d  S c o r i n g :  Same a s  f o r

K i m u r a  Movement C o p y in g  T e s t  ( K i m u r a ,  1 9 8 2 ) .

( 1 )  R o t a t e / t w i s t  w r i s t .

(2 )  R e p e a t  movement -  open and c l o s e  f i s t  

t w i  c e .
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(3 )  W i g g l e  f i s t e d  hand a t  w r i s t  -  b a c k  and  

f o r t h  movem ent .

(4 )  C i r c u l a r  movement w i t h  f i s t e d  h a n d .  

M a x i m u m  S c o r e ;  8 p o i n t s .

2 .  R e p r e s e n t a t i o n a l  Movements  

a . B u c c o f a c i a l .

I n s t r u c t i o n s ;  Mov em ents  a r e  t o  be  p e r f o r m e d  

by t h e  p a t i e n t  t o  c o m m a n d ' f i r s t .  I f  f a i l e d  

t o  command movements  s h o u l d  t h e n  be  d o n e  t o  

i m i t a t i o n .  Where  a p p l i c a b l e  movements  

f a i l e d  t o  i m i t a t i o n  s h o u l d  be  d o n e  w i t h  t h e  

r e a l  o b j e c t .

S c o r i n g :  Each c o r r e c t l y  p e r f o r m e d  movement

r e c e i v e s  2 p o i n t s  i f  done  t o  command, 1 

p o i n t  i f  done  by  i m i t a t i o n ,  and . 5  p o i n t s  i f  

d o n e  w i t h  t h e  r e a l  o b j e c t .

M a x i m u m  S c o r e ;  6 p o i n t s .

( 1 )  cough

(2 )  s n i f f  f l o w e r

(3 )  k i s s
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b n I n t r a n s i t i v e  L i m b -

I n s t r u c t i o n s :  M ovem ents  a r e  t o  be p e r f o r m e d

b y  t h e  p a t i e n t  t o  command f i r s t .  I f  f a i l e d  

t o  command movements  s h o u l d  t h e n  be  done  t o  

i m i t a t i o n .  Where  a p p l i c a b l e  movements  

f a i l e d  t o  i m i t a t i o n  s h o u l d  be  done  w i t h  t h e  

r e a l  o b j e c t .

S c o r i n g ;  Each c o r r e c t l y  p e r f o r m e d  movement,  

r e c e i v e s  2 p o i n t s  i f  d o n e ' t o  command;, 1 

p o i n t  i f  done  by i m i t a t i o n ,  and . 5  p o i n t s  i f  

done  w i t h  t h e  r e a l  o b j e c t .

M a x i m u m  S c o r e s  1 2  p o i n t s .  

away f r o m  body

( 1 )  wave g o o d - b y e

(2 )  b e c k o n  "come h e r e "

(3 )  s i g n a l  " s t o p "  

on body

(4 )  s a l u t e

(5 )  f i n g e r  on l i p  f o r  " s h s h "

(6 )  s c r a t c h  head

c „ T r a n s i t i v e  l i m b

I n s t r u c t i o n s :  Movem ents  a r e  t o  be  p e r f o r m e d

by  t h e  p a t i e n t  t o  command f i r s t .  I f  f a i l e d
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t o  command movements  s h o u l d  t h e n  be  done  t o  

i m i t a t i o n , ,  Where  a p p l i c a b l e  movements  

• f a i l e d  t o  i m i t a t i o n  s h o u l d  be done  w i t h  t h e  

r e a l  o b j e c t .  I-f b o d y - p a r t  as  o b j e c t  (BF'D) 

e r r o r s  a r e  o b s e r v e d  p e r f o r m a n c e  s h o u l d  be  

c o r r e c t e d  as  i n d i c a t e d  b e l o w .

S c o r i n g s  Each c o r r e c t ! y  p e r f o r m e d  movement  

r e c e i v e s  2 p o i n t s  i f  done  t o  command, 1 

p o i n t  i f  done  by  i m i t a t i o n ,  and . 5  p o i n t  i f  

d one  w i t h  t h e  r e a l  o b j e c t , ,

M a x i m u m  S c o r e s  1 2  p o i n t s .  

away f r o m  body

(1 )  hammer ( c o r r e c t i o n  -  "Do n o t  u s e  y o u r  

hand a s  a hammer.  Make b e l i e v e  yo u  a r e  

r e a l l y  h o l d i n g  a h a m m e r " . )

(2.) saw b o a r d  ( c o r r e c t i o n  — "Do n o t  u s e  y o u r  

hand (a rm )  as  a saw. Make b e l i e v e  you a r e  

r e a l l y  h o l d i n g  a s a w " . )

(3 )  u s e  s c r e w d r i v e r  ( c o r r e c t i o n  -  "Do n o t  

u s e  y o u r  f i n g e r  a s  a s c r e w d r i v e r .  Make  

b e l i e v e  you  a r e  r e a l l y  u s i n g  a 

s c r e w d r i  v e r " . )
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on body

(4 )  b r u s h  t e e t h  ( c o r r e c t i o n  -  "Do n o t  

u s e  y o u r  f i n g e r  as  a t o o t h b r u s h .  Make  

b e l i e v e  you  a r e  r e a l l y  u s i n g  a 

t o o t h b r u s h " . )

( 5 )  s h a v e  ( c o r r e c t i o n  -  "Do n o t  u s e  y o u r  

f i n g e r  a s  a r a z o r .  Make b e l i e v e  you a r e  

r e a l l y  u s i n g  a r a z o r " . )

( 6 )  comb h a i r  ( c o r r e c t i o n " D o  n o t  

u s e  y o u r  f i n g e r s  as  a comb. Make  

b e l i e v e  you  a r e  r e a l l y  u s i n g  a c o m b " . )

d . W h o l e - b o d y  M o v e m e n t s .

I n s t r u c t i o n s :  Movem ents  a r e  t o  be  p e r f o r m e d

by  t h e  p a t i e n t  t o  command f i r s t .  I f  f a i l e d  

t o  command movements  s h o u l d  t h e n  be  done  t o  

i m i t a t i o n .  Where  a p p l i c a b l e  movements  

f a i l e d  t o  i m i t a t i o n  s h o u l d  be  done  w i t h  t h e  

r e a l  o b j e c t .  I f  b o d y - p a r t  as  o b j e c t  (BPO) 

e r r o r s  a r e  o b s e r v e d  p e r f o r m a n c e  s h o u l d  be  

c o r r e c t e d  a s  i n d i c a t e d  b e l o w .

S c o r i n g ;  Each c o r r e c t l y  p e r f o r m e d  movement  

r e c e i v e s  2 p o i n t s  i f  done  t o  command, 1 

p o i n t  i f  done  by i m i t a t i o n ,  and . 5  p o i n t  i f



3 1 9

d o n e  w i t h  t h e  r e a l  o b j e c t .

M a x i m u m  S c o r e s  1 2  p o i n t s .

( 1 )  S t a n d ,  s i t ,  t u r n  a r o u n d ,  w a l k  b a c k w a r d s .

( 2 )  S t a n d  l i k e  a b o x e r .

( 3 )  S t a n d  l i k e  a b a t t e r .

( 4 )  How d o e s  a s o l d i e r  m arch  i n  p l a c e ?

( 5 )  How do you s h o v e l  snow?

3 .  T e s t  o-f K i n e s t h e t i c  Memory (fQonvi s u a l ) .

I n s t r u c t i o n s :  Have  p a t i e n t  c l o s e  e y e s .  M old  

p a t i e n t ’ s hand  i n t o  h a n d s h a p e .  H ave  p a t i e n t  

p r o d u c e  hand  p o s t u r e  -from memory.  I f  s u b j e c t  

c a n n o t  rem em be r  h a n d s h a p e  r e m o l d  h a n d .  Eyes  

s h o u l d  r e m a i n  c l o s e d  t h r o u g h o u t  t e s t .

S c o r i n g s  Each p o s t u r e  i s  s c o r e d  2 ,  1, o r  0

d e p e n d i n g  on w h e t h e r  i t  was c o r r e c t l y  c o p i e d  

on f i r s t  o r  s ec o n d  t r i a l ,  o r  n o t  a t  a l l .

M a x i m u m  S c o r e s  10 p o i n t s .

( 1 )  5 - s p r e a d  hand

(2 )  T - t h u m b  c r o s s

(3 )  B - f l a t  hand

(4 )  L - a n g l e  hand

( 5 )  X -h o o k  hand
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4 .  T e s t  o-f E m o t i o n a l  P o r t r a y a l

I n s t r u c t i o n s ;  Ask p a t i e n t  t o  p r e t e n d  t h e  

s p e c i f i e d  e m o t i o n .

S c o r i n g s  I t e m s  a r e  s c o r e d  1 p o i n t  f o r  e ac h  

a c c u r a t e l y  p o r t r a y e d  e m o t i o n .

M a x i m u m  S c o r e ;  5 p o i n t s .

Show me a __________  l o o k .

(1> sad

(2 )  c o n f u s e d

(3 )  h a p p y

(4 )  a n g r y

(5 )  a f r a i d

C „ T e s t  o f  K i n e s t h e t i c - V i s u a l  M a t c h i n g

I n s t r u c t i o n s ;  M old  p a t i e n t ' s  hand  i n t o  

hand p o s t  L i re .  From an a r r a y  o f  t h r e e  p i c t u r e s  

h a v e  p a t i e n t  c h o o s e  t h e  p i c t u r e  m a t c h i n g  t h e  hand  

p o s t u r e .

S c o r i n g s  Each c o r r e c t l y  m a tc h e d  p o s t u r e  r e c e i v e s  

1 p o i n t .

M a x i m u m  S c o r e s  5  p o i n t s .

(P) A D L: D

(1 ) H □ Qs H

(2 ) R U E; E



321

(3 ) T Y N: N

( 4 ) 6 F Qs F

(5 ) A S Ms A

Dn T e s t  o f  V i s u a l  D i s c r i m i n a t i o n

I n s t r u c t i o n s ;  H a ve  p a t i e n t  j u d g e  w h e t h e r  tw o  

h a n d s h a p e s  a r e  t h e  same o r  h o t  t h e  same.  

S c o r i n g s  I t e m s  a r e  s c o r e d  1 p o i n t  i f  j u d g e d  

w i t h i n  5  s e c o n d s  and . 5  p o i n t  i f  d i s c r i m i n a t e d  

c o r r e c t l y  a f t e r  h e s i t a t i o n .

M a x i m u m  S c o r e s  5 p o i n t s

<P> F l a t  h a n d ;  " 5 "  F i s t ;  "A"

( 1 )  Thumb c r o s s ;  "E" C u r v e d  hands t a p e r e d  "0 "

( 2 )  I n d e x  f i n g e r :  "X" In d e x  f i n g e r s  "X"

(3 )  F i s t s  "Y" F i s t s  "A"

( 4 )  Thumb t o u c h :  "W" Thumb t o u c h ;  "W"

(5 )  C u r v e d  h a n d :  "C" C u r v e d  h a n d ;  "0"
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A p p e n d ix  C 

D e s i r e  To C o m m u n ic a te  

Does p a t i e n t  a t t e m p t  t o  c o m m u n ic a te  ?

Does p a t i e n t  h a v e  y e s  and no r e s p o n s e ?

D e s c r i b e  y e s  r e s p o n s e s

D e s c r i b e  no r e s p o n s e s

I s  p a t i e n t  a b l e  t o  make c h o i c e s ?

What i s  t h e  a c t u a l  p r e s e n t  means o f  c o m m u n i c a t i o n ?  

( c h e c k  a l l  t h a t  a p p l y )

  a -  w e l l  a r t i c u l a t e d  v o c a l i z a t i o n s

  b .  l i m i t e d  s p e e c h  v o c a l i z a t i o n s

  c .  g e s t u r e s

  d„ f a c i a l  e x p r e s s i o n s

  e» o t h e r

Does  p a t i e n t  e x h i b i t  f r u s t r a t i o n  when h i s / h e r  
i d e a  i s  n o t  u n d e r s t o o d ?

R a t e  f r u s t r a t i o n s  H i g h  Medium Low

I s  p a t i e n t ’ s p r e s e n t  means o f  c o m m u n i c a t i o n  

c o m m e n s u r a te  w i t h  h i s / h e r  c o m m u n i c a t i o n  n e e d s ?

A r e  f a m i l i a r  p e r s o n s  t h e  o n l y  o n e s  who u n d e r s t a n d  

p a t i e n t ’ s s p e e c h ?

To w ha t  e x t e n t  i s  an a l t e r n a t e  mode o f  c o m m u n i c a t i o n  

n e c e s s a r y  a s  a  s u p p l e m e n t  o r  c o m p le m e n t  t o  s p e e c h ?



A p p e n d i x  D 

P i c t o r i a l  R e f e r e n t s  o - f  S i o n  S t i m u l i
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A p p e n d i x  E

D e t e r m i n i n g  t h e  T r a n s l u c e n c y  o - f  U n i  m a n u a l  

V e r s i o n s  o f  B i m a n u a l  S i g n s

A  p a r t i c u l a r  g r o u p  o - f  l a n g u a g e  i m p a i r e d  

i n d i v i d u a l s  t h a t  h a v e  b e e n  s h o w n  t o  b e n e f i t  f r o m  A S L  

t r a i n i n g  a r e  a p h a s i c s  w i t h  m o t o r  i m p a i r m e n t .  T h e s e  a r e  

a p h a s i c  i n d i v i d u a l s  w h o  h a v e  s u f f e r e d  l e f t  f r o n t a l  l o b e  

b r a i n  d a m a g e  r e s u l t i n g  i n  p a r e s i s  o n - t h e  r i g h t  s i d e .

T h e  h e m i p a r e s i s  u s u a l l y  l e a v e s  o n l y  o n e  h a n d  a v a i l a b l e  

f o r  m a n u a l  a c t i v i t i e s  s u c h  a s  s i g n i n g .  P r i o r  t o  

t e a c h i n g  s u c h  a p h a s i c  i n d i v i d u a l s  o n e - h a n d e d  

( u n i m a n u a l )  v e r s i o n s  o f  t w o - h a n d e d  ( b i m a n u a l )  A S L  s i g n s  

a  s t u d y  w a s  d o n e  t o  e x a m i n e  t h e  e f f e c t  o f  u n i m a n u a l  

p r o d u c t i o n s  o f  b i m a n u a l  s i g n s  o n  p e r c e i v e d  

t r a n s l u c e n c y .

T h e  p u r p o s e  o f  t h e  p r e s e n t  s t u d y  w a s  t o  a n s w e r  t h e  

f o l l o w i n g  q u e s t i o n :  W h e n  a  l i m i t e d  s e t  o f  b i m a n u a l  A S L

s i g n s  a r e  p r o d u c e d  u n i  m a n u a l l y ,  w h a t  i s  t h e  e f f e c t  o n  

p e r c e i v e d  t r a n s l u c e n c y ?

T h e  g o a l s  o f  t h e  p r e s e n t  s t u d y  w e r e :

1 .  T o  o b t a i n  m e a n  t r a n s l u c e n c y  r a t i n g s  f o r  

u n i m a n u a l  p r o d u c t i o n s  o f  I S  b i m a n u a l  A S L  s i g n s .
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2 .  T o  d e t e r m i n e  t h e  d e g r e e  o - f  r e l a t i o n s h i p  b e t w e e n  

t r a n s l u c e n c y  r a t i n g s  o - f  u n i m a n u a l  a n d  b i m a n u a l  

p r o d u c t i o n s  o - f  I B  A S L  s i g n s .

3 .  T o  d e t e r m i n e  t h e  d e g r e e  o - f  r e l a t i o n s h i p  b e t w e e n  

t r a n s l u c e n c y  r a t i n g s  o f  u n i  m a n u a l  a n d  b i m a n u a l  

p r o d u c t i o n s  o f  9  s i g n s  t o  b e  u s e d  w i t h  a p h a s i c s  i n  a n  

A S L  t r a i n i n g  s t u d y .

M e t h o d

S u b j e c t s , .  T h i r t y  s u b j e c t s  w i t h  n o  p r i o r  k n o w l e d g e  

o f  A S L  p a r t i c i p a t e d  i n  t h e  s t u d y .  T h e s e  s u b j e c t s  

r a n g e d  i n  a g e  f r o m  1 7  t o  4 5  w i t h  a  m e a n  a g e  o f  2 4 . 8  

y e a r s .  U n d e r g r a d u a t e  a n d  g r a d u a t e  s t u d e n t s  a n d  c o l l e g e  

p r o f e s s o r s  c o m p r i s e d  t h e  s u b j e c t  g r o u p .  A l l  s u b j e c t s  

h a d  e s s e n t i a l l y  n o r m a l  h e a r i n g  a n d  v i s i o n .

M a t e r i a l s . T h e  I S  n o u n  s i g n s  t h a t  w e r e  r a t e d  w e r e  

t a k e n  f r o m  F r i s t o e  a n d  L l o y d ' s  ( 1 9 8 0 )  s u g g e s t e d  c o r e  

l e x i c o n  o f  s i g n s  a n d  F r i s t o e  a n d  L l o y d ’ s  ( 1 9 7 9 )  

c o m p i l a t i o n  o f  B 5 0  w o r d s  w h i c h  a p p e a r e d  i n  s e v e r a l  s i g n  

m a n u a l s .  T h e  m e a n  t r a n s l u c e n c y  r a t i n g s  f o r  b i m a n u a l  

s i g n s  w e r e  o b t a i n e d  f r o m  t h e  L u f t i g ,  L l o y d  a n d  P a g e  

( 1 9 8 2 )  a n d  L u f t i g ,  P a g e ,  a n d  L l o y d ’ s  ( 1 9 8 3 )  

t r a n s l u c e n c y  r a t i n g s .
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A v i d e o c a s s e t t e  t a p e  r e c o r d i n g  c o n t a i n i n g  t h e  

r a n d o m i s e d  l i s t  o-f s i g n s  was u s e d  t o r  t h e  p r e s e n t a t i o n . 

T h e  v i d e o t a p e  was p r o d u c e d  i n  a  f o r m a t  i d e n t i c a l  t o  

t h a t  used  by  L u f t i g ,  L l o y d  and P a g e  ( 1 9 8 2 ) :

Each  s i g n  was p r e s e n t e d  t w i c e  i n  s u c c e s s i o n .

D u r i n g  b o t h  s i g n  p r o d u c t i o n s  a g r a p h i c  

r e p r e s e n t a t i o n  o f  t h e  s i g n ' s  m e a n in g  was v i s i b l e  

on t h e  l o w e r  p o r t i o n  o f  t h e  v i d e o  s c r e e n .  D u r i n g  

t h e  f i r s t  s i g n  p r e s e n t a t i o n ,  t h e  s i g n ’ s g l o s s  was  

sp o ke n  a s  t h e  s i g n e r  p r o d u c e d  t h e  s i g n .  B o t h  t h e  

s i g n e r  and  t h e  s p e a k e r  w e r e  f e m a l e .  A 7 8 - s e c o n d  

b l a n k  s c r e e n  i n t e r v a l  s e p a r a t e d  t h e  o f f s e t  o f  t h e  

se c o n d  p r o d u c t i o n  o f  a s i g n  f r o m  t h e  o n s e t  o f  t h e  

n e x t  s i g n  p r o d u c e d .  D u r i n g  t h e  b l a n k  i n t e r v a l ,  

t h e  s i g n  number  a s  i t  a p p e a r e d  on t h e  v i d e o t a p e  

s e q u e n c e  and on t h e  s u b j e c t ' s  r a t i n g  s h e e t  was  

a n n o u n c e d .  S i g n s  w e r e  shown on a 1 9 - i n c h  c o l o r  

t e l e v i s i o n  m o n i t o r .  (p .  3 1 0 )

P r o c e d u r e . T h e  p r o c e d u r e  us ed  i n  t h e  p r e s e n t  

e x p e r i m e n t  was i d e n t i c a l  t o  t h a t  u s ed  by  L u f t i g ,  L l o y d  

and P ag e  ( 1 9 8 2 )  t o  o b t a i n  t r a n s l u c e n c y  r a t i n g s  on 3 8 0  

ASL s i g n s .
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Upon e n t e r i n g  t h e  v i e w i n g  room t h e  s u b j e c t s  w e r e  

g i v e n  i n s t r u c t i o n s  d e f i n i n g  t r a n s l u c e n c y  and d e s c r i b i n g  

t h e i r  r a t i n g  t a s k ,  a s  f o l l o w s :

I n  t h i s  s t u d y  you  w i l l  b e  shown manual  s i g n s  

and a s k e d  how c l o s e l y  t h e  f o r m  o f  e a c h  s i g n  seems  

t o  be  r e l a t e d  t o  i t s  m e a n i n g .  You w i l l  h e a r  a 

number w h ic h  c o r r e s p o n d s  t o  a number  on y o u r  

a n s w e r  s h e e t .  I m m e d i a t e l y  a f t e r  h e a r i n g  t h e  

number y ou  w i l l  s e e  on t h e  s c r e e n  a p e r s o n  m a k in g  

a manual  s i g n .  She w i l l  make t h e  s i g n  t w o  t i m e s .  

You w i l l  a l s o  be  g i v e n  t h e  m e a n in g  o f  e a c h  s i g n .

Y o u r  task ,  i  s t o  r a t e  e a c h  s i g n  a c c o r d i n g  t o  

how c l o s e l y  yo u  t h i n k  t h e  s i g n  and i t s  m e a n in g  a r e  

r e l a t e d .  C i rc le _ _ l_  t o  show t h a t  y o u  can  s e e  no  

r e l a t i o n s h i p  b e t w e e n  a s i g n  and i t s  m e a n i n g .

C i r c l e  7  t o  show t h a t  you  c an  s e e  a v e r y  s t r o n g  

r e l a t i o n s h i p .  P l e a s e  make a  r a t i n g  f o r  e a c h  i t e m .  

You s h o u l d  c i r c l e  one and  ONLY ONE number f o r  e a c h  

s i g n .  You may u s e  a n y  number  a s  many t i m e s  as  you  

w i s h .

S i n c e  t h e r e  w i l l  n o t  be  a g r e a t  d e a l  o f  t i m e  

b e t w e e n  s i g n s ,  you  s h o u l d  n o t  sp en d  t o o  much t i m e  

on a n y  o n e  r a t i n g .  A l s o ,  do n o t  go  b a c k  t o  r e v i s e
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r a t i n g s  o f  w o r d s  e n c o u n t e r e d  e a r l i e r .  P r i o r  t o  

b e g i n n i n g  t h e  t a s k ,  f i v e  p r a c t i c e  t r i a l s  w i l l  be  

p r o v i d e d .  T h e s e  a r e  n u m b e rs  P I  -  P5 on y o u r  

a n s w e r  s h e e t  ( s e e  F i g u r e  E - l ) .  Do y o u  h a v e  a n y  

q u e s t i  ons?

Upon r e c e i v i n g  i n s t r u c t i o n s ,  a l l  s u b j e c t s  

w e r e  g i v e n  a r a t i n g  s h e e t  w h ic h  c o n t a i n e d  t h e  

number o f  t h e  s i g n  a s  i t  a p p e a r e d  i n  t h e  l i s t ,  t h e  

w r i t t e n  word  c o r r e s p o n d i n g  t o  t h e  s i g n ,  and t h e  

n u m e r a l s  " 1 "  t h r o u g h  " 7 " .  S u b j e c t s  v ie w e d  b o t h  

p r o d u c t i o n s  o f  t h e  s i g n  and t h e  g r a p h i c  g l o s s  o f  

t h e  s i g n  on t h e  t e l e v i s i o n  s c r e e n  and h e a r d  t h e  

m e a n in g  o f  t h e  s i g n  v i a  t h e  a u d i o  t r a c k  o f  t h e  

v i d e o t a p e  b e f o r e  m a k in g  a t r a n s l u c e n c y  j u d g e m e n t .  

J u d g e m e n ts  w e r e  made d u r i n g  t h e  7 - s e c o n d  i n t e r v a l  

b e t w e e n  t h e  o f f s e t  o f  a s i g n  p r o d u c t i o n  and t h e  

o n s e t  o f  t h e  n e x t  s i g n  p r o d u c t i o n .  F i v e  s e c o n d s  

i n t o  t h e  7 - s e c o n d  b l a n k  i n t e r v a l ,  a f e m a l e  v o i c e  

a n n o u n c e d  t h e  s e q u e n t i a l  number  o f  t h e  n e x t  s i g n .  

T h i s  s e r v e d  t o  c u e  t h e  s u b j e c t s  t o  t h e  n e x t  s i g n ,  

( p .  3 1 1 - 3 1 2 )

P r o d u c t i o n  o f  S i a n s . T h e  s i g n s  w e r e  p r o d u c e d  b y  a 

h e a r i n g ,  n o n - n a t i v e  s i g n e r .  A s e c o n d  i n d i v i d u a l ,
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F i g u r e  E - l . A n s w e r  s h e e t  f o r  s t u d y  o f  u n i m a n u a l  

v e r s i o n s  o f  b i m a n u a l  s i g n s .
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Name____________

Age___________

R e l a t i o n s h i p :  

F'l T O IL E T  

P2 WATER 

P3 MAN 

P4 COP 

P5 TELEPHONE

D a t e

None M o d e r a t e  

5 4

5 4

5 4

5 4

5 4

S t r o n g  

6 7

6 7

6 7

6 7

6 7

End P r a c t i c e  T r i a l s

1. COAT 1 2 3 4 5 6 7

o jL ■ BOOK 1 2 TV* 4 5 6 7

3 . SHOES 1 2 V* 4 5 6 7

4 . BABY 1 2 3 4 5 6 7

5 . WINDOW 1 2 3 4 5 6 7

6 . STORE 1 2 3 4 5 6 7

7 . CLOTHES 1 2 3 4 S 6 7

8 . DOOR 1 2 3 4 5 6 7

9 . COFFEE 1 2 3 4 5 6 7

1 0 . EGG 1 2 -TW 4 5 6 7

11 . COOKIE 1 2 3 4 5 6 7

12 . BLANKET 1 2 3 4 5 6 7

c o n t i n u e d
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F i g u r e  E - l  ( c o n t i n u e d )

13 . TABLE 1 2 ■y 4 5 6 7

14 . BICYCLE 1 2 “TV1 4 5 6 7

15 . CHURCH 1 2 *TV 4 5 6 7

1 6 . GLASSES 1 2 -z 4 5 6 7

17 . KEY 1 2 0* 4 5 6 7

I S . PEN CIL 1 2 -r 4 5 6 7
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• f l u e n t  i n  ASL, c h e c k e d  t h e  a c c u r a c y  and c o n v e n t i o n a l i t y  

o-f t h e  v i d e o t a p e d  s i g n  p r o d u c t i o n s .  Each o-f t h e  18  

s i g n s  was a l s o  d o c u m e n te d  a g a i n s t  tw o  s o u r c e s .  The  tw o  

s o u r c e s  i n  t h e  o r d e r  o-f t h e i r  u s e  w e r e  A D i c t i o n a r y  o-f 

A m e r i c a n  S i o n  L a n g u a g e  ( S t o k o e ,  C a s t e r l i n e  & C r o n e b e r g ,  

1 9 7 6 )  and A B a s i c  C o u r s e  i n  A m e r i c a n  S i o n  L a n o u a o e  

( H u m p h r i e s ,  Padd en  &c O’ R o u r k e ,  1 9 8 0 ) .

R e s u l t s

A P e a r s o n  p r o d u c t - m o m e n t  c o r r e l a t i o n  r e v e a l e d  a  

s t r o n g  r e l a t i o n s h i p  ( r  = . 8 2 )  b e t w e e n  mean 

t r a n s l u c e n c y  r a t i n g s  o-f u n im a n u a l  and b i m a n u a l  

p r o d u c t i o n s  o f  t h e  18 ASL s i g n s  l i s t e d  i n  T a b l e  E - l .

A P e a r s o n  p r o d u c t - m o m e n t  c o r r e l a t i o n  was c om pute d  

t o  d e t e r m i n e  t h e  d e g r e e  o f  r e l a t i o n s h i p  b e t w e e n  

t r a n s l u c e n c y  r a t i n g s  o f  u n im a n u a l  and b i m a n u a l  

p r o d u c t i o n s  o f  n i n e  s i g n s  t o  be  used  w i t h  a p h a s i c  

s u b j e c t s  i n  an ASL t r a i n i n g  s t u d y .  T he  c o r r e l a t i o n  

c o e f f i c i e n t  r  = . 6 1 ,  was n o t  s i g n i f i c a n t .  T h e  

n o n s i g n i f i c a n t  c o r r e l a t i o n  s u g g e s t e d  a weak  

r e l a t i o n s h i p  b e t w e e n  t h e  u n i m a n u a l  and b i m a n u a l  

p r o d u c t i o n s  o f  t h e  n i n e  s i g n s .

To i d e n t i f y  w h i c h  means w e r e  c o n t r i b u t i n g  t o  t h e  

l o w  c o r r e l a t i o n  c o e f f i c i e n t  a  s c a t t e r  p l o t  o f  t h e  n i n e



Table E-l

Heans and Standard Deviations of Translucency Ratines for 

Uniaanual and Biaanual Productions of 16 Si ons

3 3 5

Uniaanual Biaanual

Translucency Translucency

Sign H SD H SD

BABY 6.10 1.30 6.88 .32

BICYCLE 4.73 1.37 5.54 1.01'

BLANKET 3.53 1.65 4.00 1.21

BOOK 3.83 1.75 5.83 1.18'

CHURCH 1.63 1.14 2.71 1.10

CLOTHES 3.33 1.76 4.OB 1.4B

COAT 3.93 1.63 5.63 1.35-

COFFEE 3.30 1.57 3.34 1.53

DOOR 5.20 1.28 5.60 1.26

EGG 1.40 .80 4.29 1.84-

KEY 5.97 1.05 5.94 1.14-

PENCIL 5.87 1.36 5.82 1.29

SHOES 1.70 .82 1.97 1.15

STORE 1.67 1.42 1.77 1.00

TABLE 4.67 1.66 4.2B 1.42

HINDOH 4.47 1.57 3.80 1.64

Note. 'Standard deviations obtained froa 

L. Lloyd (personal coaaunication, (larch 17, 1986).
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means was e x a m i n e d  t o  i d e n t i f y  w h ic h  means l a y  f u r t h e s t  

f r o m  t h e  b e s t - f i t  s t r a i g h t  l i n e .  F i g u r e  E - 2  shows t h e  

mean v a l u e s  f o r  BABY, BOOK, and EGG t o  be  t h e  most  

o u t l y i n g  p o i n t s .  T - t e s t  r e s u l t s  on t h e  n i n e  means  

f u r t h e r  s u p p o r t  t h e  o b s e r v a t i o n .  The  d i f f e r e n c e  

b e t w e e n  u n i  manual  and  b i m a n u a l  t r a n s l u c e n c y  means f o r  

t h e  s i g n s  BABY, BOOK, and EGG was f o u n d  t o  be  

s i g n i f i c a n t  a t  t h e  . 0 1  l e v e l  ( s e e  T a b l e  E - 2 ) .  T h e  mean 

b i m a n u a l  t r a n s l u c e n c y  r a t i n g s  f o r  t h e  t h r e e  s i g n s  

r a n g e d  f r o m  h i g h l y  t r a n s l u c e n t  (BABY = 6 . SB,

BOOK = 5 . 8 3 )  t o  m o d e r a t e l y  t r a n s l u c e n t  (EGG = 4 . 2 9 ) .

T h e  r e d u c t i o n  i n  t r a n s l u c e n c y  r a t i n g s  b e t w e e n  t h e  

b i m a n u a l  and u n i m a n u a l  d a t a  was . 7 8  p o i n t s  f o r  BABY,  

2 . 0 0  p o i n t s  f o r  BOOK, and 2 . 8 9  p o i n t s  f o r  EGG.

P i  s c u s s i  on

T h e  r e s u l t s  o b t a i n e d  f r o m  t h i s  e x p e r i m e n t  show  

t h a t  f o r  t h e  s e t  o f  18  s i g n s  e v a l u a t e d  u n i  manual  

p r o d u c t i o n s  c f  b i m a n u a l  s i g n s  d i d  n o t  r e s u l t  i n  a 

s e v e r e  l o s s  o f  i n f o r m a t i o n  r e g a r d i n g  t h e  p e r c e i v e d  

t r a n s l u c e n c y  o f  t h e  s i g n .  T he  r e l a t i o n s h i p  b e t w e e n  t h e  

u n i  m anual  and b i m a n u a l  t r a n s l u c e n c y  r a t i n g s  was s t r o n g  

and s i g n i f i c a n t .
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F i g u r e  E - 2 . S c a t t e r  p l o t  o f  r e l a t i o n s h i p  b e t w e e n  

b i m a n u a l  and u n i  manual  mean t r a n s l u c e n c y  v a l u e s  f o r  

n i n e  ASL s i g n s .
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Heans and Standard Deviations and Standard Mean Errors of Translucency 

Ratinos for Uniaanual and Biaanual Productions of Nine Sions for ftSL Study

Uniaanual

Translucency

Biaanual

Translucency

Sign N SD H SD T-Ratio Value

BABY 6.10 1.30 6.88 .32 3.441

BLANKET 3.53 1.65 4.00 1.21 1.32

BOOK 3.83 1.75 5.83 1.18 5.471

CLOTHES 3.33 1.76 4.0B 1.48 1.87

COFFEE 3.30 1.57 3.34 1.53 .10

E6B 1.40 .80 4.29 1.84 7.984

PENCIL 5.87 1.36 5.82 1.29 -.15

SHOES 1.70 .82 1.97 1.15 1.07

STORE 1.67 1.42 1.77 1.00 .33

Note. I  = significant at p < .01.
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A s e p a r a t e  a n a l y s i s  d o n e  on a  s u b s e t  o f  n i n e  s i g n s  

t o  b e  used i n  a n o t h e r  s t u d y  f o u n d  a weak r e l a t i o n s h i p  

b e t w e e n  t h e  u n i m a n u a l  and b i m a n u a l  r a t i n g s .  T h u s ,  f o r  

t h e  s u b s e t  o f  s i g n s  p e r c e i v e d  t r a n s l u c e n c y  was f o u n d  t o  

be s i g n i f i c a n t l y  r e d u c e d  b e t w e e n  t h e  b i m a n u a l  and  

u n i  manual  r a t i n g s .

I l l u s t r a t e d  i n  F i g u r e  E - 3  a r e  t h e  b i m a n u a l  

p r o d u c t i o n s  o f  e a c h  o f  t h e  t h r e e  s i g n s  BABY, BOOK, and  

EGG. A p o s s i b l e  r e a s o n  f o r  t h e  s i g n i f i c a n t  l o s s  o f  

i n f o r m a t i o n  b e t w e e n  t h e  t w o  t r a n s l u c e n c y  r a t i n g s  may be  

f o u n d  f r o m  a c o m p a r i s o n  o f  t h e  b i m a n u a l  and u n i m a n u a l  

p r o d u c t i o n s  o f  t h e  t h r e e  s i g n s .  T he  b i m a n u a l  

p r o d u c t i o n  o f  e a c h  o f  t h e  s i g n s  i n c o r p o r a t e s  an a c t i o n  

a s s o c i a t e d  w i t h  s i g n ’ s  r e f e r e n t .  F o r  e x a m p l e ,  t h e  s i g n  

BOOK i s  made b y  p l a c i n g  t h e  h a n d s  i n  a  m anner  t h a t  

s i m u l a t e s  o p e n i n g  and c l o s i n g  a  b o o k .  The  r e m o v a l  o f  

o ne  hand i n  t h e  s i g n  p r o d u c t i o n  r e s u l t s  i n  a d e g r a d i n g  

o f  t h e  s i g n  t o  su ch  an e x t e n t  t h a t  t h e  e s s e n c e  o f  t h e  

r e l a t i o n s h i p  b e t w e e n  t h e  s i g n  and i t s  m e a n in g  i s  

i  mpai r e d .

E x a m i n a t i o n  o f  e a c h  o f  t h e  o t h e r  t w o  s i g n s  shows a 

s i m i l a r  n e e d  f o r  t h e  t w o  h a n d s  t o  w ork  t o g e t h e r  t o  

a d e q u a t e l y  c o n v e y  t h e  e s s e n c e  o f  t h e  s i g n ’ s m e a n i n g .
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F i a u r e  E - 3 . I l l u s t r a t e d  b i m a n u a l  p r o d u c t i o n s  o f  t h r e e  

ASL s i g n s .



3 4 2

BABY

EGG



3 4 3

I n  g e n e r a l  i t  a p p e a r s  t h a t  a t  l e a s t  - for  t h e  s i g n s  

e x a m i n e d  i n  t h i s  s t u d y ,  u n i m a n u a l  p r o d u c t i o n s  o f  

b i m a n u a l  s i g n s  do n o t  r e s u l t  i n  a  s i g n i f i c a n t  l o s s  o f  

p e r c e i v e d  t r a n s l u c e n c y  u n l e s s  t h e  b i m a n u a l  p r o d u c t i o n  

o f  t h e  s i g n  i n c o r p o r a t e s  e s s e n t i a l  f e a t u r e s  o f  t h e  

r e f e r e n t  w h ic h  a r e  l o s t  when t h e  s i g n  i s  p r o d u c e d  

u n i  manual  1 y .



Appendix F 

Production Com plexity D e sc rip tio n s  end

Values For th e  Tw enty-four Sign S tim u li

Sign Location V Hands! v^pe V Movement V Mov P a tte rn V Hand Pc

AIRPLANE n eu tra l 1 Y -“hc*-its" 19 .29 pronating  r o t a t io n /  
away

4 .0 0 p a r a l le l 9 k in e tic

APPLE cheek 2 X-hoo»< 11.90 tw is tin g 12.00 p a r a l le l 9 k in e tic

BABY* tru n k 1 B - f la l: 11.90 s id e  to  s id e 10.29 across
m id lin e

9 .9 k in e tic

BED s id e -fa c e 2 B-Flafc 11.90 hold 0 p a r a l le l 9 s t a t ic

BLANKET* tru n k 1 B -F la l: 11 .90 upward/toward 3 .1 3 p a r a l le l 9 k in e t ic

BOOK* n e u tra l 1 B -fla fc tl.S O su p in atin g  ro ta t io n 9 .9 0 m id lin e 9 k in e t ic

CAT m id-face 2 F -" th re e  
r in g "

12.90 le ftw a rd 9 .0 0 p a r a l le l 9 k in e t ic

CHILD n e u tra l 1 B -fla fc 11 .90 pronating  ro ta t io n 7 .0 0 p a r a l le l 9 k in e t ic

CLOTHES* tru n k 1 9-sprnad 12.29 1aftward/downward 10.29 p a r a l le l 9 k in e t ic

COFFEE* n e u tra l 1 A -fis fc 9 .0 0 c ir c u la r 12.00 m id lin e 9 k in e t ic

COMB whole
head

3 C-curved 12.10 downward 7 .0 0 p a r a l le l 9 k in e t ic

COP tru n k 1 C-curved 12.10 contact 0 across
m id lin e

9 .9 s t a t ic





Appendix F 

n  C o o p lax ity  D e sc rip tio n s  end

r  th e  Tw enty-four Sign S tim u li

v Mov P a tte rn y Hand P o s itio n  0 O rie n ta tio n y T ota l Prod C o ep lex ity  V a lu e

t e t io n /
«

4 .0 0 p a r a l le l 9 k in e t ic  1 l > 11.00 37 .25

12.00 p a r a l le l 9 k in e t ic  1 V 9 .0 0 36 .90

10 .29 across
e id l in e

9 .9 k in e t ic  1
A

12.00 49 .69

0 p a r a l le i 9 s t a t ic  0 l< 8 .9 0 27 .40

i 3 .1 3 p a r a l le l 9 k in e t ic  1 l< 8 .9 0 30 .93

s ta tio n 9 .9 0 e id l in e 9 k in e t ic  1
A

12.00 40 .40

9 .0 0 p a r a l le l 9 k in e t ic  1 CT 6 .0 0 31 .90

te tio n 7 .0 0 p a r a l le l 9 k in e t ic  1 V 9 .0 0 30 .90

w ard 10.29 p a r a l le l 9 k in e t ic  1 l< 8 .9 0 38 .00

12 .00 e id l in e 9 k in e t ic  1 E l 6 .0 0 34 .00

7 .0 0 p a r a l le l 9 k in e t ic  1 E l 6 .0 0 34 .10

0 across  
e id l in a

9 .9 s t a t ic  0 Cl 6 .0 0 28 .60

continued

u>
-O'
■O'





AppcndiK F (continued) 

Sign Location V Handshapa NovtiMni Hov P a tte rn  V Hand Pos

DRINK

EGG*

FOOT

MfiN

PENCIL*

STORE*

HR TER 

HOHRN

ch in  2

n au tra l 1

ch in  2

Forahaad 2

n au tra l 1

PIPE ch in  2

SHOES* n au tra l 1

n au tra l 1

TELEPHONE chaak 2

TOILET n au tra l 1

ch in

ch in  > 
trunk

C-curvad

H-index ft 
2nd F inger, 
s id a  by a id a  
extended

O -taparad

3 - spread > 
O -tapared

X-hook

Y-"horns*

f t -F is t

12.10

16.00

12.10

12.29

11.90

19.29  

9 .0 0

O -taparad 12.1

Y-"hom »*

T-thuab
cross

H -3 -f in g e r

9-spraad

19.29

14.90

11.90

12.29

pronating ro ta t io n  2 .9 0

p ronating  ro ta t io n  4 .0 0

toward

closing/aw ay

•way

2 .9 0

0 .9 0

laFtward/nodding o r 10.79  
bonding

4 .0 0

pronating ro ta t io n  6 .0 0

downward/banding/ 13.29
away

tow ard/hold  0

to -ft-F ro  3 .0 0

co n tact 4 .0 0

downward 7 .0 0

• id l in a  

o id lin a

• id l in a

• id l in a

• id l in a

• id l in a

p a r a l la l
rig h tw ard

p a r a l la l

p a r a l la l

p a r a l la l

• id l in a

• id l in a

9
9

9

9

9

9

9
9
1

9

9

k in e t ic

k in e t ic

k in e t ic

k in e t ic

k in e t ic

k in e t ic

k in e t ic

k in a t ic

s ta t ic

k in a t ic

k in a t ic

k in a t ic

Nota. 0 = Value. •  = biaanual signs produced u n iean u a lly .





V tlov P a tte rn V Hand P o s itio n  V O rie n ta tio n V Tota l Prod CoMplaxity Value

a t  ion 2 .9 0 M id lin e 9 k in e t ic  1 El 6 .0 0 28 .60

a t  ion 4 .0 0 a id lin a 9 k in e t ic  1 V 9 .0 0 32.80

2 .9 0 M id lin e 9 k in e t ic  1 K 0 .9 0 31.10

0 .9 0 M id lin e 9 k in e t ic  1 V 9 .0 0 33.79

»ng o r 10 .79 e id lin e 9 k in e t ic  1 l> 11.00 40 .40

4 .0 0 M id iin e 9 k in e t ic  1 Cl 6 .0 0 33 .29

a t  ion 6 .0 0 p a r a l le l
rig h tw ard

9 k in e t ic  1 V 9 .0 0 27 .00

in g / 13.29 p a r a l le l 9 k in a t ic  1 V 9 .0 0 37 .39

0 p a r a l le l 9 s t a t ic  0 l< 8 .9 0 30 .79

3 .0 0 p a r a l le l 9
t

k in e t ic  1 K 11.00 , 39 .90

>
4 .0 0 a id lin e 9 k in e t ic  1 Cl 6 .0 0 29 .90

7 .0 0 e id lin e 9 k in e t ic  1 El 6 .0 0 33 .29

IjO
4N
(_n







QUEENS COB 8 EGE

of THE CITY UNIVEmY OF NEH YORK 

FLUSHING, NEH YORK 11367 

DEPARTMENT OF PSYCHOLOGY

A p p e n d ix  G 

In - fo rm ed  C o n s e n t

Subject's Name:___________________ Date:_______
Project Director: R o x a n n e  H u g h e s - W h e a t 1 and

Project Title: S y m b o l i c  C o m m u n i c a t io n  and A p h a s i a

Description and Explanation o-f Procedure: The
s y m b o l i c  c o m m u n i c a t i o n  s k i l l s  o f  p e o p l e  w i t h  and w i t h o u t  
a p h a s i a  w i l l  be  e x a m i n e d  u s i n g  w o r d s ,  l e t t e r s ,  and  
p i c t u r e s  a s  s t i m u l i .

Risks and Discomforts: No d r u g s  o r  p a i n f u l
p r o c e d u r e s .  Mo p o t e n t i a l  r i s k s  t o  t h e  s u b j e c t s .  The  
s u b j e c t s  a r e  f r e e  t o  l e a v e  t h e  e x p e r i m e n t a l  e n v i r o n m e n t  
a t  a n y  t i m e  —  t h e r e  a r e  no r e s t r a i n t s .

Potential Benefits: I n d i v i d u a l  s u b j e c t s  a r e  l i k e l y
t o  l e a r n  t e c h n i q u e s  t h a t  may i m p r o v e  t h e i r  c o m m u n i c a t i o n  
s k i l l s  d u r i n g  t h e  c o u r s e  o f  t h e i r  p a r t i c i p a t i o n .

Alternatives: (N o t  a p p l i c a b l e ;  t h e s e  b e h a v i o r a l
s t u d i e s  do n o t  i n v o l v e  t r e a t m e n t s  o f  t h e r a p y .  )

Consent: I  h a v e  f u l l y  e x p l a i n e d  t o ____________________
S u b j  e c t

t h e  n a t u r e  and p u r p o s e  o f  t h e  a b o v e - c l e s c r i b e d  p r o c e d u r e  
and t h e  r i s k s  t h a t  a r e  i n v o l v e d  i n  i t s  p e r f o r m a n c e .  I  
h a v e  a n s w e r e d  and w i l l  a n s w e r  a l l  q u e s t i o n s  t o  t h e  b e s t  
o f  my a b i l i t y .
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A p p e n d ix  G ( c o n t i n u e d )

I  h a v e  been - f u l l y  i n f o r m e d  o f  t h e  a b o v e - d e s c r i b e d  
p r o c e d u r e  w i t h  i t s  p o s s i b l e  b e n e f i t s  and r i s k s .  I  g i v e  
p e r m i s s i o n  f o r  my p a r t i c i p a t i o n  i n  t h i s  s t u d y .  I  know 
R oxanne  H u g h e s - W h e a t 1 and w i l l  be  a v a i l a b l e  t o  a n s w e r  a n y  
q u e s t i o n s  I  may h a v e .  I  know t h a t  i n  t h e  e v e n t  t h a t  she  
i s  n o t  a v a i l a b l e  h e r  a d v i s o r  D r .  James Tweedy  can  be
c o n t a c t e d  a t ____________________ . I  u n d e r s t a n d  t h a t  I  am
f r e e  t o  w i t h d r a w  t h i s  c o n s e n t  and d i s c o n t i n u e  
p a r t i c i p a t i o n  i n  t h i s  p r o j e c t  a t  a n y  t i m e .  I  h a v e  
r e c e i v e d  a c o p y  o f  t h i s  f o r m .

S i g n a t u r e  o f  S u b j e c t



Appendix H 
Lanouaoe and Praxis Pro-files -for

the Eight Aphasic Subjects
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N A M E :

Z-SCORE
J S

PROFILE OF APHASIA SUBSCORES
D A TE  OF- E X A M :

- 2 .5  <2 -1  0  a t  • 2  * 1 3

SEVERITY R A T IN G 0 I 2 j  3 0 

1

FLUENCY

A r l ic .  R a tin g  

p t iro a a  la n q l t i  

V a rfea i A g i l i t y

1
1

2 3 4 *  7 ■
• *  3 4 . 7 •

0 2 4 , w K  ■ M

AUDITORY
COMPREH.

W ord  O la c r im ia .

P o r t  N o t .  

C om m ando 

C a m p U a  l l a t a r i a l

ts 20

0

23 30 33 40 43 30 S3 CO 63 ) £ ts  
3 10 j  13 ^ 4  

3 * 10 l£
0  2  4  . (  1 B  >4 * 12 * 

1

NAMING

R a a p o a ii to  N a m in g  

C o n fro n t.  N am ing  

A n im a l N a m in g  

B o d y  P o r t  N a m in g

0 3 W 13* 20 30 •
3 J3 23 33 43 S3 j 63 T 3 ^ J 5 fc * l0 2

0 2 , 4  y s C S l^ t O  12 14 IS B  20 23 
0 3 »  13 | 20 Z3~~— $4

ORAL READING
W o rd  J U a d la g 0 3 10 a  1 20 >23 30

0  2 .  4 J C y  •  10

REPETITION HI P ro b . 

L a  P ro b .

0 2  4 6 J a 
2  4

0  2 j  4 a

PARAPHASIA

N a a la g .

U t a r a l

V o rb a l

E a ta n d a d

I f .  2 4 C S 10 12
2 1 4 « « W C  14 16

4 € [a 10 12 M K 18 20 22 24
2 4 « •  10 12 14 IS 

1

AUTOM. SPEECH
R a c l t i n g

0  2  4  1 €  

0  * 1 
1

READING

COMPRER

S y m b o l O ia c r ira . 

W ord  R a e a g .

C a m p r .  O r a l  S p a l l  

W d .P ie lu ra  M « ie k 0

2
4 * '0  *  i *  *  

60 2 4 j *  * 7*  10

WRITING

S a r l a l  W r i t i n g  

P r im  o r .  D i e t .

W r i t .  C a o f r a n t .  ‘ N a m la g  

S p o i l i n g  Ta O l d .  

S a a t a a c a o  T # O l d ,

0
1 ■)£----- j________ 3

3 10 13 20 23 so 33 4 0  

0 2 4 < •  »  12 1 4 ^

0 2 1 A •  1°

°  7  *  *° 
TT 2 | 4 6 a 10 12 
jfc. I I  2 **.3  4

MUSIC S in g in g

R hy th m
o  * 1  *

0 2

PARIETAL

D ra o in g  | « Com m and 

SttCk W am ary 

T o ta l F inq a ra  

R tgn i . l o t !

A n l t i m | i | (

C loak S a l t in g  1 

3  01 m 0 to  a b •

40 
0  2

1 2 3

1 3 3 7 '  * II 13 
- | 3  3 7 l *  • ' II 13 14 

•0  BO 100 1 120 140 132 
g  6  e 10 1 12 |4 16 

o 4 a i :  [ is  20 24 28 32 
4 9  « ?  > 9  10 11 I S

0 1 2 3 4 3 * 7 8 *  10
1

•23 •  2 •  1 0 M i Z  *23
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Nane: JS 

Praxis Profile

Total Score = 135 = 84X

Maxi (bus Score = 160

Percent

A. Gesture Comprehension (Max = 35) < 34 > 97

1. Noveaent-Identification Test (Max = 5) 5 100

2. Pantomime Recognition (Max = 30) 29 97

B. Gesture Production (Max = 115) < 91 > 87.8

1. Nonrepresentational Movements

a. Kifflura Hand Posture Copying Test (Max = 10) 8 80

b. Additional Hand Postures for Copying (Max = 16) 6 38

c. Kiaura Moveaent Copying Test (Max = 24) 17 71

d. Additional Moveaents for Copying (Max - 8) 7 88

2. Representaional Moveaents

a. Buccofacial (Max = 6) 5 83

b. Intransitive Liab (Max = 12) 12 100

c. Transitive Liab (Max = 12) 10 83

d. Whole Body Moveaents (Max = 12) 11 92

3. Test of Kinesthetic Meaory-Nonvisual (Max = 10) 10 100

4. Test of Eaotional Portrayal (Max = 5) 5 100

C. Test of Kinesthetic Meaory-Matching (Max = 5) 5 100

0. Test of Visual Discrimination (Max = 5) 5 100

UNPAIRED PERFORMANCE
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Z-SCORE PROFILE OF APHASIA SUBSCORES
NAME: AA OATE OF EXAM:

* I a 2 *2.5

SEVERITY R A T IN G

FLUENCY

MUSIC

P AR IETAL

A r i ic .  H o lin g  

Pt-.roaa L a n g lh  ^  

Vo rO ol A g i l i t y

3  4

3  4  .

2  4  «

AUOITORY
COMPREH.

NAMING

ORAL READING

REPETITION

PARAPHASIA

AUTOM. SPEECH

REA01NG
COMPREH.

W ard  O H e r im in . 

B o d y  H o o t .

C aa im ondk 

C s m f l i i  U a ta r io l

20 23- 30 23 40 43 30 
3 10 .

0 3
0  Z  4 .

R a t« e * i i« o  N a m in g  

C o n fro n t.  H om ing  

A n im a l H o m tn g  

B o d y  P o r t  N a m in g

0  3  

3  B  2 3  

0

0 3

to

3 3  4 3  33  

2  , 4  

tO 13

20 2 3  WQ 

6 3  7 3  6 3  9 3 ^ 1 0 3

B 10 12 \  14 IS  B  ^ 2 0  2 3  

2 0  2 3  > 3

W a rd  f lo o d in g 0 3  

0

t o  a  

2 . “  v *  ■6  K  B 10

B o fo t i l io n  ( o d a j  

H i P rob .

L t  P ro b .

0  2  4  

0

0

6

2

' A -  .
H o o lo g .

L i l o r o l

V e rb a l

C i u * y * y

0

0
0 2 

2 4

F  2

^ ^ 4 ^ 6  B 10 12 

4  9  fO  12 14 16 

6 10 B  | 4  K  IB  2 0  2 2  2 4  

4  6  B 10 12  1 4  I B

f t o c l t i o g

0 2 
0

4

• •  ^
S y m b o l O ia c r im . 

W «r<  R tc o g .

R t « 4 .  S a i l ,  p a r i y .

4

0
4

M «<Aonie» o  |  2

S o r l o l  W r i t i n g  0  3  t o  Q  2 0  2 3

P r i m o r ,  D l c f .  0  2  4  6 B

W r i t .  C o n f r o n t ,  ‘ N a m i n g  0  2

S t a l l i n g  T« D i e t .  q  ^

S o n f o a c o a  To D ie t .  0  2

N a r r a t i v e  W r i t .  q

S in g in g

H h y lh m

I

Oroo.ng |o  Command 1 3 3 *  I I  O

S lic k  U a m o ry . 1 3 3 *  • I I  19 14

T o lo i f in g e r * 4 0 6 0 BO to o 120 1 4 0  i s :

A ig M  - ( . o i l 0 2 4 B 1 10 12 14 t6

A r ilf im a U c 0 4 6 12 16 2 0  2 4  2Q 32

C lock  S a l t in g 2 3 4 3 6 7 10 I I  12

9 D im  O lo a  k • 0 1 2 3 4 7  •  9  10

60 63 70>

a

to

\
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Nase: AA 

Praxis Profile

Total Score = 13B = 86X

Maxi sun Score = 160

Percent

A. Gesture Comprehension (Nax = 35) < 34 > 97

1. Hovesent-Identification Test (Max = 5) 4 80

2. Pantonise Recognition (Nax = 30) 30 100

B. Gesture Production (Nax = 115) < 94 > 82

1. Nonrepresentational Novesents

a. Kiiura Hand Posture Copying Test (Max = 10) 9 90

b. Additional Hand Postures for Copying (Nax = 16) 14 88

c. Kiaura Novesent Copying Test (Max = 24) 10* 42

d. Additional Novesents for Copying (Nax - B) 6 75

2. Representaional Novesents

a. Buccofacial (Nax = 6) 6 100

b. Intransitive Liab (Nax = 12) 12 100

c. Transitive Liab (Nax = 12) 12 100

d. Whole Body Novesents (Nax = 12) 12 100

3. Test of Kinesthetic Nesory-Nonvisual (Max = 10) B 80

4. Test of Esotional Portrayal (Nax = 5) 5 100

C. Test of Kinesthetic Heaory-Hatching (Nax = 5) 5 100

D. Test of Visual Discriaination (Nax = 5) 5 100

UNPAIRED PERFORMANCE
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Z-SCORE PROFILE OF APHASIA SUESCORES
NAME: DJ

AUDITORY
COMPREH.

NAMING

ORAL REAOING

.REPETITION

PARAPHASIA

AUTOM. SPEECH

REAOING
COMPREH.

WRITING

MUSIC

PARIETAL

D A T E  O F E X A M :

•  I_________________ « 2  «.2.S

SEVERITY R A T IN G

A rne . H o lin g  

P h ro ia  L m g lh  

V o r t x l  A g i l i t y

2 3
2  3

2  4

W ord O l ic r im in .  

B o dy P o i t  I d o n t .  

C om m and*

C o m j |« i  M a la r ia l

R i ie a n t iw *  N i n i a f  

C o n f r o n t  N am ing  

A n im a l N a m in g  

B o d y  P a r i  N a m in g

0  3  10 13

3  13 2 3  3 3  A t S3 

0 2 4
0  3  »  B

W ord  R o a d ln q  

O ra l S * « to n e <

0  3

0
R * « « f i l io n  (w d o j 

H i P rod .

L a  P rod .

N o o lo g . 4  «  •  10 12

L i t o r a l 4  6 6 10 12 . 14 16

V e rb a l < I  4  « *B 10 12 H  16 IB  2 0  2 2  2 4

E x te n d e d >  * 4  6 6 10 12  1 4  1 6

A u lo m . S o q w o n co * 

R o c i l i o g

0 2
0

4

S y m b o l O ia c r im .

W ord R tc e q .

C a m y r .  O r a l  S p o i l  

Wd. P ic tu re  M a tc h  

M o d .  3 « * l .  R a r * g .

2

«

M a c h in e *  0  |  2

S e r ia l  W r i t i n g  0  3  10 13 2 0  2 3  3

P r i m e r .  D i e t .  0  2  4  €  B

W r i t .  C o n f r o n t . 'N a m i n g  o  2

S t a l l i n g  To D i e t .  q 3

0 2S o n lo n c o o  T o O ie f .  

N o r r a l i v r  W r i t .

S in g in g

R hythm

D ron ing  la  Command 

S t ic k  M em ory  

T o ta l F in g e r*

P '« M  - L i f t

A » tlh«n»nc 

C lock S o t t in g  

3  D im  □ Io  *  11

40 
0 2

I 9 9
- 1 3  3

•0 6 0  C O

4  •  6 10

0  4  6 12

4  3  6 7  6
3 1 2  3  4  3

20 23

: A

\
9 . II

120 14 0  192

12 14 16

«  2 0  2 4  2

10 II IS
7  6 t  10

13

13 14



3 5 4

Naas: DJ

Praxis Profile

Total Score = 129.5 = SIX

Maxi sue Score = 160

Percent

A. Gesture Coaprehension (Max = 35) < 33 > 94

1. Moveaent-Identification Test (Max = 5) 4 80

2. Pantoaiae Recognition (Max = 30) 29 97

B. Gesture Production (Max = 115) < 87.5 > 76

1. Nonrepresentational Moveaents

a. Kiiura Hand Posture Copying Test (Hax = 10) 10 100

b. Additional Hand Postures for Copying (Max = 16) 11 69

c. Kiaura Moveeent Copying Test (Max = 24! 161 67

d. Additional Moveaents for Copying (Max = 8) 7 88

2. Representaional Moveaents

a. Buccofacial (Hax = 6) 4 67

b. Intransitive Liab (Hax = 12) 11 92

c. Transitive Liab (Max = 12) 9.5 79

d. Whole Body Moveaents (Max = 12) 9 75

3. Test of Kinesthetic Meaory-Nonvisual (Max = 10) 6 60

4. Test of Eaotional Portrayal (Max = 5) 4 80

C. Test of Kinesthetic Heaory-Hatching (Max = 5) 5 100

D. Test of Visual Discriaination (Hax = 5) 4 80

IIMPAIRED PERFORMANCE



3 5 5

Z-SCORE PROFILE OF APHASIA SUBSCORES
NAME: RB DATE OF EXAM:

• I *2  •  2.3

SEVERITY R A T IN G

FLUENCY
A r lie . R a tin g  

P h ra ta  L *A q th  

V a rB a l A g i l i t y

2
2

0 2
3  4  9  * C X

3 4 >; « £
4 b y, H

AUOITORY

'COMPREH.

n a m in g

ORAL REAOING

REPETITION

PARAPHASIA

AUTOM. SPEECH

READING
COMPREH.

WRITING

MUSIC

Pa r ie t a l

W ord O U c r im in . 

B o dy P o r t  I d *  *  t. 

C om m and*

C o m p lv i M a la r ia l

N a n lo q . 

L i t o r a l  

V a rb a l 

E a ta n d a  d

A u l tm .  S a gu i 

H t t i l i a g

13 2 0  2 3  - 3 0  1 3  4 0  4 3  3 0  3 3  CO 6 3  7 C >

3  10 [  13 ) (  20

0 3  .10

O ' 2  4  . •  I ' • !I "
P U a a o n a iv t N a m in g 0  3 10 13 1 2 0  2 3

C a n tra n l.  N am ing 9  13 23 3 3 «  3 3  1 C3 7 3  63 9 J J U 0 3

A n im a l N a m in g 0 2 4 «  *  * < 12 14 16 IS 2 0 2 3

B a dy P a r t  N am ing 0  3 to a  (  20 2 3

W o rd  R a a d in g 0  * 3 10 B  1 2 0  2 3

0 2 .
* !  •

«  > <  »

R a a a t i t ie n  ( « d a j 0  2  4 C |  6 >1r
H i P i« b , 0 2 4  •

L a  A ra b . 0 2 !  4
10 12

2 * 4  *

2 4  C j a  [0 K  H  K  18 20 22 2 4

2  4  6I

10 tt 14 l« 
2 4

to 12 u  ie

I a
I I I

S ym b o l O ia cH tn . 

W ard  R te a g .

C a m y r .  O r a l  S p a l l  

W d .P ic lw ra  H a i t i )

2
«

I
M a e h a m c i 0

S a r l a l  W r i t i n g  

P r l m a r .  D i e t .

V r | t .  C *  a f r a  a t .  "H a  m l a  9 
S t a l l i n g  To O i c t .  

S a n t a n c a a  T o  O lc t .

1 2 !
0 s  10 13 20 2 3  3 0  3 3  4 0

0 2 4  a a  10 12 (4

0  2  1 4  6I
0  3  |  3

N a r r a t i v e  W r I I . 0 n  2 i  *
t

S in g in g

R hythm

0

0
1

i  \
I

D raaing la  Cammand 1 3 9 7  '  *  I I  13

M *m « « t * \ 3 3 71 *  • I I  13 14

T a la l F in q a r t 4 0  ( 0 BO too t  120 1 4 0  |3 S

R ight • l . a l i 0  2  4 • B 10 1 12 14 16

A r t lh m a it * 0 4 6 12 h f i  2 0  2 4  2 6  32

C lJ tk  S a l t in g 1 2  3  4 3  6 7 6 9  10 I I  12

3 O im . 01aa  *  a 0 | 2  3 4 3 •  7  a  9 to
1

• :s  •  2 -  1 0 * i  « : t 2 3



3 5 6

Naae: RB

Praxis Profile

Total Score = 153 = 96X

Maxi bub Score = 160

Percent

A. Gesture Coaprehension (Hax = 35) < 35 > 100

1. Moveaent-Identification Test (Hax = 5) 5 100

2. Pantoeiae Recognition (Max = 30) 30 100

B. Gesture Production (Max = 115) < 108 > 94

1. Nonrepresentational Moveaents

a. Kiaura Hand Posture Copying Test (Max = 10) 10 100

b. Additional Hand Postures for Copying (Max = 16) 13 81

c. Kiaura Moveaent Copying Test (Max = 24) 24 100

d. Additional Moveaents for Copying (Max = B) 8 100

2. Representaional Moveaents

a. Buccofacial (Hax = 6) 6 100

b. Intransitive Liab (Max = 12) 12 100

c. Transitive Liab (Max = 12) 11 92

d. Whole Body Moveaents (Max = 12) 9 75

3. Test of Kinesthetic Meaory-Nonvisual (Max = 10) 10 100

4. Test of Eaotional Portrayal (Max = 5) 5 100

C. Test of Kinesthetic Meaory-Hatching (Max = 5) 5 100

D. Test of Visual Discrimination (Hax = 5) 5 100

UNPAIRED PERFORMANCE



3 5 7

Z-SCORE PROFILE OF APHASIA SUBSCORES
NAME: MF DATE OF EXAM:

*1 *2  •  2.5

S E V E R ITY  R A T IN G

FLUENCY

AUOITORY

COMPREH.

P A R AP H A S IA

AUTOM. S P E E C H

W RITING

MUSIC

P AR IETAL

A rtie . R a t in g  

P h t i i

V e rb a l A g i l i t y

W ord  O l tc r im i t i .  

B o d y  P a r r  I d e  a t .  

C om m ands 

C o m » l« a  M a la r ia l

f te tp e n i iv e  N a m in g * '  3  K> 13 20 2 3 3 0

NAMING
C o n fro n t.  N am ing 3 *  2 3  3 3  4 3  33 S3 7 3  8 3  93 103

A n im a l N a m in g . 4 •  to re 14 16 18 2 0 * 2 3

B e d y  P a r t  N a m in g * ■ ^ 3  n  B 2 0  2 3 3 0

ORAL READING
W o rd  R e a d in g  

O ra l S e a lo e c o

0 10 D 

* 2 . 4

2 0  2 3  3 0

s-  ' a „  to

R e p e t i t io n  ( « d t j 0 .2 4  « -------|0 *

R E P E T IT IO N H i P ro d . *
0  ------------ S B

• L a  P ro b . ) L  2 4 t  a

N a i l t f .

L i t e r a l

Verbal

C s fe n d o d

• A
•  i

A u te m . Sag 

R e c i t i n g \  4
S y m b o l O ia c r im . a e [
W ord R e c o g . 2 4 « K a

REAOING C o m g r .  O ra l S p o il 0 4 a a
COMPREH. W d. P ic tu re  M a tc t i 0 2 4 «  " a

0 2 4  * 4
1

10

S e r i a l  W r i t i n g  

P r i m e r .  D i e t .

W r i t ,  C e a f r e a t . 'N a m i e g

Sg e l l i *  g Te O ld .

£ e  e l e e c e e  T a D ie t .

N e r r  a l i v r  W r i t .

S in g in g

R hy th m

0

0 1

________  2

O renm g lo  Command 1 3 9 7 S H U

S lic k  M em ory -  1 • 3 3 7 9 • H 13 14

T e la l f in g e r * 4 0  t o •0 100 120 140 (32

R igh t *1011 0 2 4 « • to 12 14 IS

A n i f tm a i ic 0 4 e 12 S 20 24 28 32

O e c k  3 a t l in g 2 3  4 3 4 r 8 9 10 I I  12

3 01 m O to e  k 0 t Z 3 4 3  « 7  8 9  10

4 4 4 10 12
4  i  •  tO  tZ  14 IS  

I 10 B  14 K  IB  2 0  2 2  2 4

4  6 4  »  12  1 4  I S



3 5 8

Naae: MF

Praxis Profile

Total Score = 136 = 85X

Naxiaua Score = 160

Percent

A. 6esture Cosprehension (Max = 35) < 35 > 100

1. Hoveaent-Identification Test (Max = 5) 5 100

2. Pantoaiae Recognition (Max = 30) 30 100

B. Gesture Production (Max = 115) < 101 > 88

1. Nonrepresentational Moveaents

a. Kiaura Hand Posture Copying Test (Max = 10) 10 100

b. Additional Hand Postures for Copying (Max = 16) 16 100

c. Kiaura Hoveaent Copying Test (Hax = 24) 19 79

d. Additional Hoveeents for Copying (Max = 8) 7 88

2. Representaional Hovesents

a. Buccofacial (Max = 6) 5 B3

b. Intransitive Liab (Hax = 12) 11 92

c. Transitive Liab (Max = 12) 12 100

d. Whole Body Moveaents (Max = 12) 6 50

3. Test of Kinesthetic Meaory-Nonvisual (Max = 10) 10 100

4. Test of Eaotional Portrayal (Max = 5) 5 100

C. Test of Kinesthetic Meaory-Matching (Max = 5) 5 100

D. Test of Visual Discriaination (Hax = 5) 5 lvv

IMPAIRED PERFORMANCE



3 5 9

Z-SCORE PROFILE OF APHASIA SUBSCORES
NAME: SS D A T E  O F  E X A M :

ORAL REAOING

REPETITION

P A R AP H A S IA

AUTOM. S P E E C H

REAOING

COMPREH.

W RITING

PAR IETAL

• 1 5  • ! -1  0 •  I •  2 ♦  2.3

S EV E R ITY  R A T I N G 0 « x  \ 3 4 9

A r tie . R a tin g 1 2 : s! • 7

FLUENCY Phraee L e n g th  

V e rb a l A g i l i t y

1

o  1 *  5 ;
7

t2  H

W ard O t ic r im in , 13 2 0 2 3  3 0  33 4 0  4 3  3 0  3 3  6 0 < 7 0 7 2

AUDITORY

.C Q M P R E R

B o d y  P a r t  I d e a l .  

C am m ande 

C a m p le s  M a te r ia l

0

9

0  ■■ 2

10 -----------

3  10

4  / " " " t T - X  B

2 0

13

K> 12

R a ie o n iiv e  N a m in g  

C e n f r e n t  N am ing  

A n im a t N a m in g  

B o d y  P a r t  N a m in g

0  9  10 IS  1 %  2 0  2 3  3 0

3  H  2 3  3 3  <43 3 3  1 0 ^ 7 3  S 3 9 3  103

2  4  10 K  14 IS

>0 j t r  2 0  2 3  3 0

W o rd  R e a d in g  

O re l S a n t a a c a

0  9

• O

H i P ro b . 

L a  P ra o .

N e a la g .
>

1
2  4  < ■ 10 12

L i t e r a l * 4  t 8 10 12 . 14  16

V e rb a l 8 Jfl 10 12H  t s  m 2 0  2 2  2 4

E i te n d e d 4  (1 • 10 12 14  16

R e c i t i n g

0 2  4  

0
X e

1 1 
1

8

2

S y m b o l O is c r im . 

W a rd  R e c o g ,

C e m g r .  O r a l  S p o lL  

W d .P ic lw re  M a tc h

8 yX 10
/  ‘ **  4  «  •

M e ch a n ics  0

S e r i a l  W r i t i n g  

P r i m e r .  D i e t .

W r i t .  C e n f r e n t .  'N a m i n g  

S p e l l i n g  To O l c t .  

S e a t e n c a e  T a  O lc t .

N a r  r  a I  l * r  W r i t .

S in g in g

R hy th m

0

’  0

1 1 2 
M 2
\

D re e in g  ta  Com m end 1 9 3 7 '  *  11 13

S t .c l  M em ory -  1 • 3 3 7 t  9  . I I  13 14

T e le ! P ln g e rt 4 0  « o •0 ICO 1 120 1 4 0  132

R igh t * L e t t 0  2  4 • • 10 1 12 14 16

A r i in m e t ie 0 4 8 i : ||6 2 0  2 4  2 6  32

C lo ck  S e l l in g 1 2  3  4 3 8 7 e 9  10 I I  12

3  D im . 0 le e  k i 0 | = 3 4 3 6 7  6 9 (0
1

• : i  -2 . 1 0 » |  «2 1 2 3



3 6 0

Naas: SS

Praxis Profile

Total Score = 125 = 78X

Maxiaua Score = 160

Percent

ft. Gesture Coaprehension

1. Moveaent-Identification Test

2. Pantoaiae Recognition

B. Gesture Production

1. Nonrepresentational Moveaents

a. Kiaura Hand Posture Copying Test

b. Additional Hand Postures for Copyj

c. Kiaura Hoveaent Copying Test

d. Additional Hoveaents for Copying

2. Representaional Moveaents

a. Buccofacial

b. Intransitive Liab

c. Transitive Liab

d. Whole Body Moveaents

3. Test of Kinesthetic Meaory-Nonvisual

4. Test of Eaotional Portrayal

C. Test of Kinesthetic Meaory-Matching

D. Test of Visual Discriaination

UNPAIRED PERFORMANCE

(Hax = 35) < 34 > 97

(Max = 5) 5 100

(Max = 30) 29 97

(Max = 115) < 81 > 70

(Max = 10) 8 80

(Max = 16) 14 88

(Max = 24) 134 54

(Max = 8) 8 100

(Max = 6) 5 83

(Max = 12) 9 75

(Max = 12) 8 67

(Max = 12) 8 67

(Max = 10) 6 60

(Hax = 5) 2 40

(Max = 5) 5 100

(Max = 5) 5 100



361

NAME: 

S EV E R ITY  R A T IN G

FLUENCY

AU01T0RY
COMPREH.

NAMING

ORAL READING

R E P E T IT IO N

PARAPHASIA

AUTOM. SPEECH

READING
COMPREH.

WRITING

MUSIC

P AR IETAL

Z-SCORE PROFILE OF APHASIA SUBSCORES
PB DATE OF EXAM:

.1  -2  *  2.3

A r tie . R a t in g ' 

P h /a ia  l e n g lh  

V e ro e l A g i l i t y

W ard  O la c i im m . 

B o g y  P o r t  I t f i o t .  

C om m an d*

C o m p ia i M a la r ia l  .

IS  2 0  2 5  SO 3 3  4 0  AS 3 0  

3 10
0 3

0  Z A . C

R e» p*n > i» e  N a m in g  

C o n fro n t.  N am ing  

A n im a l N a m in g  

B a t ]  P a r t  N a m in g

0  s  10 13
3  13 2 3  3 3  AS 33

0 2 4  t
O 3  10 B

W a rd  R ta a ln g  

O ra l S a a t a a e a

10
2

2 0  2 3 „

S I  .
B i t n i h ' i a  i * d e j  

H i P roa .

L a  P ro d .

N a o U g .

L i t e r a l

V e rb a l

C i te n d e d

JP * 2 A (  1  IO  I Z

2 * 4  «  B  to  2  ’ W  IS  

4  «  [ a  to  12 M  K  IB  20 22 2 4  

2  4  « •  10 12  M  16

R e c l t i e g

0 2 «  1 «  X -  

0 1 1

S y m b o l O ie c r im . 

W arg  R e c o g . 

e a m g r .  O r a  I 3 p « iL  

Wd, P ie tu ra  M a tc h

A

O
A

8

10
U l t h lA I C I  0

S e r i a l  W r i t i n g  

P r im  a r. D i e t .

W r i t .  C o n f r o n t .  ‘ N a m i n g  

3 r a t l i n g  To O l c t .  

S e n t e n c e *  T a  D ie t .  

N a r r a t i o n *  W r i t .

I
0 3 » 13

0  2  4

0 
0

2
20 23 a 

« • 1
2

3

0 2 
0 I

S in g in g

R hyth m

0

0
1

‘ 2

0>e»tng to  Cemmend 1 3 3 7 *  I I  13

S lic k  M em ory .  1 • 3 3 7 9  - 1 1  13 14

T e le l t i n g n a 4 0  « 0 •0 to o C O  1 4 0  132

R igh t - L e t t 0  2 4 • 8 10 12 14 16

A n ih m f i lc 0 4 8 12 16 2 0  2 4  2 8  32

C lock  S e t t in g 2  3  4 3 « 7 •  9 10 I I  12

3  O lm  O l o a k l 0 1 2 3 4 3 7  8 9  10



3 6 2

Naue: PB 

Praxis Profile

Total Score = 144 = 901

Maxi Dus Score = 160

Percent

A. Gesture Coaprehension (Max = 35) < 35 > 100

1. Moveaent-Identification Test (Max = 5) 5 100

2. Pantoaiae Recognition (Hax = 30) 30 100

B. Besture Production (Max = 115) < 101 > 88

1. Nonrepresentational Hoveeents

a. Kiaura Hand Posture Copying Test (Max = 10) 10 100

b. Additional Hand Postures for Copying (Max = 16) 15 94

c. Kiaura Moveaent Copying Test (Max = 24) 16 67

d. Additional Moveaents for Copying (Max = 8) 8 100

2. Representaional Moveaents

a. Buccofacial (Max = 6) 6 100

b. Intransitive Liab (Max = 12) 11 92

c. Transitive Liab (Max = 12) 12 100

d. Whole Body Moveaents (Hax = 12) 9 75

3. Test of Kinesthetic Meaory-Nonvisual (Hax = 10! 10 100

4. Test of Eaotional Portrayal (Max = 5) 4 80

C, Test of Kinesthetic Meaory-Matching (Max = 5) 3 60

D. Test of Visual Oiscriaination (Hax = 5) 5 100

tIMPAIRED PERFORMANCE



3 6 3

Z-SCORE PROFILE OF APHASIA SUBSCORES
NAME: EA, DATE OF EXAM:

• I »2 *2.3

S E V E R ITY  R A T IN G

FLUENCY

AUOITORY
COMPREH.

NAMING

ORAL REAOING

R E P E T IT IO N

PARAPHASIA

AUTOM. S P E E C H

REAOING
COMPREH.

MUSIC

p a r ie t a l

I
A r t ie .  H a lin g  

Pfcreae L e n g th  

V e rb a l A g l t l l y

W a rd  O la e r im in .

B a d y  P a r t  H a a t .  

C t« m « n 4 i  

C s m f l t i  U a t i r i o l

35
20

2

J U ip e n t iv e  N a m in g  

C e n t r e * ' .  tu rn in g  

J U im a l N a m in g  

B o d y  P a r i  N a m in g

«  S 3 «  7 3  OS 9 3  105

I |0 It H 
2 0  2 2  .3 0

3 025

R a f t l i l i a *  ( « 4 t J

HI P ro b .

L a  A ra b .

12
A a te m . S a gw e nce e  

B a c t t l a g

2
0 *  I /

S y m b o l O i tc r tm .

W a rd  J ta ca g .

C a m p r .  O r a l  S p a lL  

W d. P ic tu re  M o lc h  

R e a d .  3 a a | .  p e r a g . 10
0  | 2 J

S e r i a l  W r i t i n g  0  3  »  Q  2 0  2 3  3 0

P r i m e r .  O l c f .  0  2  4  0

W r i t .  C a n l r e n l . 'H a m l a g  0 2

S p e l l i n g  Ta O l a t .  0 ^  5
S e a t e a c a a T a  Diet. |  4 g

II 2I
r l t .

S in g in g

R h y th m

0

0

0<e«><ng Cem m and 1 3 9 7 1 *  I I  IS

S lic k  U a m e ry -  1 • 3 3 71 »  . I I  IS  14

T a la l F ln g a n

0O*

•0 100 1 120 1 4 0  | s s

H Ig M - L e f t 0 2 4 • • 10 1 12 14 IS

A r t lh m « ilc 0 4 e 12 J 1 *  2 0  2 4  2 8  3 2

C lo ck  S e l l in g  11 2  3  4 5  4 7 6 9  10 I I  12

3  O lm . O l e e k i 0  1 2  3 4 3 •  7  a  9  10
1



3 6 4

Nate: EA 

Praxis Profile

• Total Score = 137 = 86%

Maxi bub Score = 160

Percent

A. Gesture Cosprehension (Hax = 35) < 35 > 100

1. Moveaent-Identification Test (Max = 5) 5 100

2. Pantoeiae Recognition (Max = 30) 30 100

6. Gesture Production (Max = 115) < 92 > 80

1. Nonrepresentational Moveaents

a. Kiaura Hand Posture Copying Test (Max = 10) 10 100

b. Additional Hand Postures for Copying (Max = 16) 13 81

c. Kiaura Moveaent Copying Test (Max = 24) 16 67

d. Additional Moveaents for Copying (Max = B) 6 75

2. Representaional Moveaents

a. Guccofacial (Max = 6) 3 50

b. Intransitive Liab (Max = 12) 9 75

c. Transitive Liab (Max = 12) 12 100

d. Whole Body Moveaents (Max = 12) 9 75

3. Test of Kinesthetic Meaory-Nonvisual (Max = 10) 10 100

4. Test of Eaotional Portrayal (Hax = 5) 4 80

C. Test of Kinesthetic Heaory-Matching (Max = 5) 5 100

D. Test of Visual Oiscriaination (Max = 5) 5 100

UNPAIRED PERFORMANCE
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f a c e - h a n d  t e s t  a s  a  d i a g n o s t i c  s i g n  o f  o r g a n i c  m e n t a l  
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c o m m u n i c a t i o n  i m p a i r m e n t .  J o u r n a l  o f  S p eec h  and  
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c o m m u n i c a t i o n  w i t h  an i n f a n t  c h i m p a n z e e .  I n  A.  M. 
S c h r i e r  & F .  S t o l l n i t z  ( E d s . ) ,  B e h a v i o r  o f  nonhuman  
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H a a l a n d ,  K.  Y.  , & F l a h e r t y ,  D.  ( 1 9 8 4 ) - .  The  d i f f e r e n t  
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on a p r a x i a  ( R e s e a r c h  B u l l e t i n  No.  5 0 6 ) .  L o n d o n ,  
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K i r k ,  R. E.  ( 1 9 6 8 ) .  Ex p e r i  m e n t a l  d e s i o n  p r o c e d u r e s  f o r  
t h e  b e h a v i o r a l  s c i e n c e s . B e l m o n t ,  C a l i f o r n i a :  
B r o o k s / C o l e .

K i r s h n e r ,  H.  S . ,  8: Webb, W. G. ( 1 9 8 1 ) .  S e l e c t i v e  
i n v o l v e m e n t  o f  t h e  a u d i t o r y - v e r b a l  m o d a l i t y  i n  an  
a c q u i r e d  c o m m u n i c a t i o n  d i s o r d e r s  B e n e f i t  f r o m  s i g n  
l a n g u a g e  t h e r a p y .  B r a i n  and L a n g u a g e . 1 3 . 1 6 1 -1 7 ' "

K l i m a ,  E.  S . ,  8: B e l l u g i ,  U. ( 1 9 7 9 ) .  The  s i o n s  o f  
l a n o u a a e . C a m b r i d g e ,  M a s s . :  H a r v a r d  U n i v e r s i t y  P r e s s .

K o h l ,  F .  L .  ( 1 9 8 1 ) .  E f f e c t s  o f  m o t o r i c  r e q u i r e m e n t s  on 
t h e  a c q u i s i t i o n  o f  m anual  s i g n  r e s p o n s e s  by  s e v e r e l y  
h a n d i c a p p e d  s t u d e n t s .  A m e r i c a n  J o u r n a l  o f  M e n t a l  
D e f i c i e n c v . 8 5 . 3 9 6 - 4 0 3 .

K o l b ,  B.  , 8< M i l n e r ,  B.  ( 1 9 8 1 ) .  P e r f o r m a n c e  o f  c o m p lex  
arm and f a c i a l  m ovem ents  a f t e r  f o c a l  b r a i n  l e s i o n s .  
N e u r o p s v c h o l o o  i  a . 1 9 . 4 9 1 - 5 0 3 .

K o n s t a n t a r e a s ,  M. M. , Dxman, J . ,  8< W e b s t e r ,  C.  D.
( 1 9 7 8 ) .  I c o n i c i t y :  E f f e c t s  on t h e  a c q u i s i t i o n  o f  S i g n  

L a n g u a g e  by a u t i s t i c  c h i l d r e n .  I n  P .  S i p l e  ( E d . ) ,  
U n d e r s t a n d i n o  l a n o u a a e  t h r o u g h  S i o n  L a n o u a a e  r e s e a r c h . 
New Y o r k :  A c a d e m ic  P r e s s .

L a n e ,  H. ( 1 9 7 6 ) .  T h e  w i l d  b o y  o f  A v e v r o n . C a m b r i d g e ,  
MA: H a r v a r d  U n i v e r s i t y  P r e s s .

L e h m k u h l , G. , P o e c k ,  K.  , 8c Wi l i m e s ,  K.  ( 1 9 8 3 ) .
I d e o m o t o r  a p r a x i a  and a p h a s i a :  An e x a m i n a t i o n  o f  t y p e s  
and m a n i f e s t a t i o n s  o f  a p r a x i c  sym ptom s.
N e u r o p s v c h o l o o i a . 2 1 . 1 9 9 - 2 1 2 .

L e v i n ,  H. S . ,  B e n t o n ,  A.  L . , G ro ss m a n ,  R.  G. ( 1 9 8 2 ) .  
N e u r o b e h a v i o r a l  c o n s e q u e n c e s  o f  c l o s e d  he ad  i n j u r y .
New Y o r k :  O x f o r d  U n i v e r s i t y  P r e s s .

L e z a k ,  M. D.  ( 1 9 8 3 ) .  N e u r o p s v c h o l o o i c a l  a s s e s s m e n t .
New Y o r k :  O x f o r d  U n i v e r s i t y  P r e s s .
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L i e p m a n n ,  H.  ( 1 9 7 7 ) .  The  s y n d ro m e  o f  a p r a x i a  ( m o t o r  
a s y m b o l y )  b a s e d  on a c a s e  o-f u n i l a t e r a l  a p r a x i a .  I n  D.
R o t t e n b e r g  8< F .  H.  H o c h b e r g  ( E d s . ) , N e u r o l o g i c a l
c l a s s i c s  i n  m odern  t r a n s l a t i o n , ( p p .  1 5 5 - 1 8 3 ) .  New 
Y o r k :  H a - fner  P r e s s .  ( R e p r i n t e d  -from M o n a t s c h r i - f t  - fur
F s y c h i a t r i e  und N e u r o l o o i e . 1 9 0 0 ,  8 ,  1 5 - 4 4 )

L l o y d ,  L .  L .  , 8< D o h e r t y ,  J .  E .  ( 1 9 8 3 ) .  The  i n f l u e n c e
o f  p r o d u c t i o n  mode on t h e  r e c a l l  o f  s i g n s  i n  n o rm a l  
a d u l t  s u b j e c t s .  J o u r n a l  o f  S p ee c h  and H e a r i n g  
R e s e a r c h . 5 6 . 5 9 5 - 6 0 0 .

L u f t i g ,  R. L . , & L l o y d ,  L .  L .  ( 1 9 8 1 ) .  M anua l  s i g n  
t r a n s l u c e n c y  and  r e f e r e n t i a l  c o n c r e t e n e s s  i n  t h e  
l e a r n i n g  o f  s i g n s .  S i g n  L a n g u a g e  S t u d i e s . 3 0 . 4 9 - 6 0 .

L u f t i g ,  R. L . , L l o y d ,  L .  L . , P a g e ,  J .  L .  ( 1 9 8 2 ) .
R a t i n g s  o f  s i g n  t r a n s l u c e n c y  and  g l o s s  c o n c r e t e n e s s  o f
tw o  g r a m m a t i c a l  c l a s s e s  o f  s i g n s .  S i o n  L a n g u a g e  
S t u d i e s . 3 7 ,  3 0 5 - 3 4 3 .

L u f t i g ,  R.  L .  , P a g e ,  J .  L .  , & L l o y d ,  L .  L .  ( 1 9 8 3 ) .
R a t i n g s  o f  p e r c e i v e d  t r a n s l u c e n c y  i n  manual s i g n s  a s  a
p r e d i c t o r  o f  s i g n  l e a r n a b i 1 i t y . J o u r n a l  o f  C h i l d r e n  
w i t h  C o m m u n i c a t io n  D i s o r d e r s . 6 ,  1 1 7 - 1 3 4 .

L u r i a ,  A.  ( 1 9 7 3 ) .  T h e  w o r k i n g  b r a i n . New Y o r k :
' P e n g u i n  P r e s s .

M a r s h a l l ,  J .  C.  ( 1 9 8 0 ) .  C l u e s  f r o m  n e u r o l o g i c a l  
d e f i c i t s .  I n  U.  B e l l u g i  8< M S t u d d e r t - K e n n e d y  ( E d s . ) ,  
S i g n e d  and s p o k e n  l a n o u a o e :  B i o l o g i c a l  c o n s t r a i n t s  on 
l i n g u i s t i c  f o r m , ( p p .  2 7 5 - 2 9 0 ) .  D a h le m  K o n f e r e n z e n ,  
W e in h e im :  V e r l a g  C h e m ie  GmbH.

M c l n t i r e ,  M. ( 1 9 7 7 ) .  T h e  a c q u i s i t i o n  o f  A m e r i c a n  S i g n  
L a n g u a g e  hand  c o n f i g u r a t i o n s .  S i o n  L a n g u a g e  S t u d i e s . 
1 6 ,  2 4 7 - 2 6 6 .

M u s s e l w h i t e ,  C.  R . , & S t .  L o u i s ,  K. W. ( 1 9 8 2 ) .  
C o m m u n i c a t io n  p r o g r a m m in g  f o r  t h e  s e v e r e l y  h a n d i c a p p e d . 
San D i e g o :  C o l 1 e g e - H i 1 1 .

Norm an,  D . , & R u m e l h a r t ,  D.  ( 1 9 7 0 ) .  A s y s t e m  f o r  
p e r c e p t i o n  and memory.  I n  D.  Norm al  ( E d . ) ,  M o d e ls  o f  
human memory.  New Y o r k :  A c a d e m ic  P r e s s .
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O’ R o u r k e ,  T .  J .  ( 1 9 7 3 ) .  A b a s i c  c o u r s e  i n  manual  
c o m m u n i c a t i o n . S i l v e r  S p r i n g ,  ND: N a t i o n a l  A s s o c i a t i o n  
o-f t h e  D e a f .

P en g ,  F .  C. C.  ( 1 9 7 8 ) .  S i o n  l a n g u a g e  and l a n Q u a o e  
a c q u i s i t i o n  i n  man and a p e .  New d i m e n s i o n s  i n  
c o m p a r a t i v e  p e d o l i n g u i s t i c s . B o u l d e r :  West V i e w  P r e s s .

P e t e r s ,  L .  J .  ( 1 9 7 4 )  S i g n  l a n g u a g e  s t i m u l u s  i n  
v o c a b u l a r y  l e a r n i n g  o f  a b r a i n - i n j u r e d  c h i l d .  S i q n  
L a n g u a g e  S t u d i e s . 3 ,  1 1 6 - 1 1 7 .

P e t e r s o n ,  L .  N . , & K i r s h n e r ,  H.  S .  ( 1 9 8 1 ) .  G e s t u r a l  
i m p a i r m e n t  and g e s t u r a l  a b i l i t y  i n  a p h a s i a :  A r e v i e w .  

u a g e . 1 4 . 3 3 3 - 3 4 8 .

P i c k e t t ,  L .  W. ( 1 9 7 4 ) .  An a s s e s s m e n t  o f  g e s t u r a l  and  
p a n t o m i m i c  d e f i c i t  i n  a p h a s i c  p a t i e n t s .  A c t a  
S y m b o l i c a . 5 ,  6 9 - 8 6 .

P o i z n e r ,  H. , B a t t i s o n ,  R. , St L a n e ,  H.  ( 1 9 7 9 ) .  C e r e b r a l  
a s y m m e t r y  f o r  A m e r i c a n  S i g n  L a n g u a g e :  The e f f e c t s  o f  
m ovin g  s t i m u l i .  B r a i n  and L a n g u a g e . 7 ,  3 5 1 - 3 6 2 .

P o i z n e r ,  H . , B e l l u g i ,  U . , & I r a g u i ,  V .  ( i n  p r e s s ) .  
A p r a w i a  and a p h a s i a  f o r  a v i s u a l - g e s t u r a l  l a n g u a g e .  
A m e r i c a n  J o u r n a l  o f  P h y s i o l o o v .

P o i z n e r ,  H . , & L a n e ,  H.  ( 1 9 7 9 ) .  C e r e b r a l  a s y m m e t r y  i n  
t h e  p e r c e p t i o n  o f  A m e r i c a n  S i g n  L a n g u a g e .  B r a i n  and  
L a n g u a g e . 7 ,  2 1 0 - 2 2 6 .

R ao ,  P .  ( 1 9 8 5 ) .  An i n v e s t i g a t i o n  i n t o  t h e  
n e u r o p s v c h o l o o i c a l  b a s e s  o f  g e s t u r e  i n  b r a i n - i n i u r e d  
a d u l t s . D o c t o r a l  D i s s e r t a t i o n ,  U n i v e r s i t y  o f  M a r y l a n d ,  
C o l l e g e  P a r k .

Rao ,  P .  ( 1 9 8 6 ,  O c t o b e r ) . A n e u r o p s v c h o l o o i c a l  r e v i e w  
o f  Q e s t u r e  i n  b r a i n - i n j u r e d  a d u l t s . P a p e r  p r e s e n t e d  a t  
t h e  m e e t i n g  o f  t h e  M a r y l a n d  S p eec h  and H e a r i n g  
A s s o c i a t i o n ,  C o l l e g e  P a r k ,  MD.

R ao ,  P . ,  R.  , St H o r n e r ,  J .  ( 1 9 7 B ) .  G e s t u r e  a s  a 
d e b l o c k i n g  m o d a l i t y  i n  a s e v e r e  a p h a s i c  p a t i e n t .  I n  R.  
B r o o k s h i r e  ( E d . ) ,  C l i n i c a l  A p h a s i o l o o v .  C o n f e r e n c e



P r o c e e d i n g s  ( p p .  1 8 0 - 1 8 5 ) .  M i n n e a p o l i s s  BRK 
P u b l i  s h e r s .

R o s e ,  F .  C.  ( E d . )  ( 1 9 8 4 ) .  A d v a n c e s  i n  n e u r o l o o v .
P r o g r e s s  i n  a p h a s i o l o a v  ( V o l .  4 2 ) .  New Y o r k :  Raven  
P r e s s .

R o t h i ,  L .  J .  G . , & H e i l m a n ,  K.  M. ( 1 9 8 4 ) .  A c q u i s i t i o n  
and r e t e n t i o n  o f  g e s t u r e s  by  a p r a x i c  p a t i e n t s .  B r a i n  
and L a n g u a g e . 3 ,  4 2 6 - 4 3 7 .

R o t h i ,  L .  J .  G. , H e i l m a n ,  K.  M. , W a t s o n ,  R. T .
( 1 9 8 5 ) .  P a n to m im e  c o m p r e h e n s i o n  and i d e o m o t o r  a p r a x i a .  
J o u r n a l  o f  N e u r o l o g y .  N e u r o s u r g e r y ,  and P s y c h i a t r y . 4 8 . 
2 0 7 - 2 1 0 .

S a r n o ,  M. T . ,  & H ook ,  0 .  ( 1 9 8 0 ) .  A p h a s i a  a s s e s s m e n t
and t r e a t m e n t .  I n  R e v i e w  o-f r e s e a r c h  i n  a p h a s i a :
R e c o v e r y  and r e h a b i l i t a t i o n . S t o c k h o l m :  A l m q v i s t  & 
W i k s e l l  I n t e r n a t i o n a l .

S c h m i d t ,  R.  A.  ( 1 9 7 5 ) .  A schema t h e o r y  o f  d i s c r e t e  
m o t o r  s k i l l  l e a r n i n g .  P s y c h o l o g i c a l  R e v i e w . 8 2 . 2 2 5 - 2 6 0 .

S e i n e s ,  X . ,  R u b e n s ,  A . ,  R i s s e ,  G . , & L e v y ,  R.  ( 1 9 8 2 ) .  
T r a n s i e n t  a p h a s i a  w i t h  p e r s i s t e n t  a p r a x i a :  Uncommon 
s e q u e l a  o f  m a s s i v e  1 e f t - h e m i s p h e r e  s t r o k e .  A r c h i v e s  o f  
N e u r o l o o v . 3 9 ,  1 2 2 - 1 2 6 .

S e r o n ,  Van D e r  K a a ,  M. A . ,  R e m i t s ,  A . ,  & Van D e r  
L i n d e n ,  M . ( 1 9 7 9 ) .  P a n to m im e  i n t e r p r e t a t i o n  and  
a p h a s i a .  N e u r o p s v c h o l o o i a . 1 7 . 6 6 1 - 6 6 8 .

S h a e f f e r ,  B.  ( 1 9 B 0 ) .  S p o n t a n e o u s  l a n g u a g e  t h r o u g h  
s i g n e d  s p e e c h .  I n  R.  L .  S c h i e f e l b u s c h  ( E d . ) ,  N o n s p e ec h  
l a n g u a g e  and c o m m u n i c a t i o n . B a l t i m o r e :  U n i v e r s i t y  P a r k  
P r e s s .

S h a n e ,  H.  C . , & W i l b u r ,  R. B.  ( 1 9 8 0 ) .  P o t e n t i a l  f o r  
e x p r e s s i v e  s i g n i n g  b a s e d  on m o t o r  c o n t r o l .  S i  on 
L a n g u a g e  S t u d i e s . 2 9 . 3 3 1 - 3 4 8 .

S i e g e l ,  S . ,  C a s t e r l i n e ,  N. J .  ( 1 9 8 8 ) .  N o n p a r a m e t r i c  
s t a t i s t i c s  f o r  t h e  b e h a v i o r a l  s c i e n c e s  (2nd  e d . ) .  New 
Y o r k :  M c G r a w - H i l l .

S i l v e r m a n ,  F .  ( 1 9 8 0 ) .  C o m m u n i c a t io n  f o r  t h e  s p e e c h l e s s .
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E n g le w o o d  C l i f f s ,  NJs P r e n t i c e  H a l l .

S k e l l y ,  M. ( 1 9 7 9 ) .  A m e r - I n d  g e s t u r a l  c o d e  b a s e d  on 
u n i v e r s a l  A m e r i c a n  I n d i a n  hand  t a l k . New Y o r k :  
E l s e v i e r .

S k e l l y ,  M. , S c h i n s k y ,  L . , S m i t h ,  R. W . , Zt F u s t ,  R.  S.  
( 1 9 7 4 ) .  A m e r i c a n  I n d i a n  S i g n  ( A m e r i n d )  as  a 
f a c i l i t a t o r  o f  v e r b a l i s a t i o n  f o r  t h e  o r a l  v e r b a l  
a p r a x i c .  J o u r n a l  o f  S p e e c h  and H e a r i n g  D i s o r d e r s . 5 9 . 
4 4 5 - 4 5 6 .

S t o k o e ,  W. 0 .  ( 1 9 6 0 ) .  S i o n  l a n g u a g e  s t r u c t u r e :
S t u d i e s  i n  l i n g u i s t i c s . O c c a s i o n a l  p a p e r s  8 .  B u f f a l o :  
U n i v e r s i t y  o f  B u f f a l o  P r e s s .

S t o k o e ,  W. C.  , C a s t e r l i n e ,  D.  C. , St C r o n e b e r g ,  C.  G.
( 1 9 7 6 ) .  A d i c t i o n a r y  o f  A m e r i c a n  S i a n  L a n o u a a e :  On 
l i n g u i s t i c  p r i n c i p l e s . S i l v e r  S p r i n g ,  MD: L i n s t o k  
P r e s s .

S t r e m e l - C a m p b e l 1 ,  K . , C a n t r e l l ,  D . , & H a l l e ,  J .  ( 1 9 7 7 ) .  
M a n u a l  s i g n i n g  a s  a  l a n g u a g e  s y s t e m  and a s  a s p e e c h  
i n i t i a t o r  f o r  t h e  n o n v e r b a l  s e v e r e l y  h a n d i c a p p e d  
s t u d e n t .  I n  E .  S o n t a g ,  J .  S m i t h ,  N.  C e r t o  ( E d s . ) ,  
E d u c a t i o n a l  P r o g r a m m in g  f o r  t h e  s e v e r e l y  and p r o f o u n d l y  
h a n d i  c a p p e d  ( p p .  3 3 5 - 3 4 7 ) .  R e s t o n ,  V i r g i n i a :  D i v i s i o n  
on M e n t a l  R e t a r d a t i o n ,  C o u n c i l  f o r  E x c e p t i o n a l  
C h i l d r e n .

S t u a r t - S m i t h ,  V .  G. , S< W i l k s ,  V .  ( 1 9 7 9 ) .  G e s t u r e  
p r o g r a m :  A s u p p l e m e n t  t o  v e r b a l  c o m m u n i c a t i o n  f o r  
s e v e r e l y  a p h a s i c  i n d i v i d u a l s .  A u s t r a l i a n  J o u r n a l  o f  
Human C o m m u n i c a t io n  D i s o r d e r s . 7 ,  3 7 - 5 0 .

S u k i e n n i c k i ,  A. ( 1 9 7 1 ) .  N e u r o m o t o r  d e v e l o p m e n t .  I n  B.
S.  Banus  ( E d . ) ,  T h e  d e v e l o p m e n t a l  t h e r a p i s t .
T h o r o f a r e ,  NJ: C h a r l e s  B. S l a c k .

S u t h e r l a n d ,  D . , & K a t e s ,  B.  ( 1 9 7 5 ) .  C o n s i d e r a t i o n s  i n  
a s s e s s i n g  a c h i  I d ’ s c o m m u n i c a t i o n  n e e d s . U n p u b l i s h e d  
m a n u s c r i p t ,  O n t a r i o  C r i p p l e d  C h i l d r e n ’ s C e n t r e ,
O n t a r i o ,  C a n a d a .
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V a r n e y ,  N. R.  ( 1 9 7 8 ) .  L i n g u i s t i c  c o r r e l a t e s  o f  
p a n to m im e  r e c o g n i t i o n  i n  a p h a s i c  p a t i e n t s .  J o u r n a l  o f  
N e u r o l o o v .  N e u r o s u r g e r y . and P s y c h i a t r y . 4 1 . 5 6 4 - 5 6 8 .

V a r n e y ,  N.  R.  ( 1 9 8 2 ) .  P a n to m im e  r e c o g n i t i o n  i n  
a p h a s i a :  I m p l i c a t i o n s  f o r  t h e  c o n c e p t  o f  a s y m b o l i a .  
B r a i n  and L a n o u a a e . 1 5 . 3 2 - 3 9 .

V a r n e y ,  N.  R.  St B e n t o n  A. L .  ( 1 9 8 2 ) .  Q u a l i t a t i v e  
a s p e c t s  o f  p a n t o m im e  r e c o g n i t i o n  d e f e c t  i n  a p h a s i a .  
B r a i n  and C o g n i t i o n , 1., 1 3 2 - 1 3 9 .
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